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that play a role in stimulating plant growth. Auxin and gibberellin
are growth regulators that play a role in cell elongation and division
so they can encourage the growth and production of shallots. The
aim of this research was to determine the response of growth and

production of shallot plants to the application of auxin and
gibeerelin. This research was carried out in the experimental field of the Faculty of Agriculture, University of
Muhammadiyah Jember in December 2023 — March 2024. This research used a factorial Randomized Group
Design (RAK) with Factor 1, namely the length of soaking of tubers consisting of 4 levels, namely A0 (control),
Al (soaked 15 minutes), A2 (soaked 30 minutes), A3 (soaked 45 minutes). Factor 2 is the gibberellin application
time which consists of 4 levels, namely GO (control), G1 (application at 15 DAP), G2 (application at 25 DAP),
G3 (application at 15 and 25 DAP). The results of this research show that soaking shallot bulbs before planting
with auxin for 15 minutes and application of gibberellin at 15 and 25 DAP (A1G3) can increase the number of
roots, bulb diameter, wet weight of tubers planted and wet weight of tubers per plot.
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Introduction

Shallots (Allium ascalonicum L) are a type of vegetable that is widely used by
Indonesian people. As a type of vegetable that economically has broad marketing prospects,
shallots are in great demand by many people, especially as a food flavoring, but can also be
used as a medicinal ingredient to lower cholesterol levels, as an antioxidant and as an
antibacterial [1]. Shallot production in East Java in 2022 will reach 473,989 tonnes with a
productivity of 9.23 tonnes/ha, this number is down 5.3% compared to shallot production
in East Java in 2021 which will reach 500,992 tonnes with a productivity of 9.33 tonnes/ha.
ha [2].

Increasing shallot crop production is determined by many factors such as the use of
superior seeds, fertilization, pest and disease control and the provision of growth regulators.
Growth regulators are compounds that play a role in stimulating plant growth [3]. The use
of hormones has a real influence on increasing shallot productivity [4]. Growth regulators
that can increase the growth and production of shallots are auxin and gibberellin (GA3).
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Auxin is a growth regulator which plays a role in the process of cell growth and
differentiation thereby increasing vegetative growth. The mechanism of action of auxin is
that auxin influences the elongation of plant cells, auxin influences the flexing of cell walls,
as a result plant cells then elongate due to water entering by osmosis [5]. Gibberellin is one
of the hormones that influences plant growth, so if gibberellin is given alone it will have a
stronger effect in promoting plant growth compared to auxin. Gibberellin is a compound
that can stimulate cell division and elongation or both, so that it can increase plant height,
encourage plant growth, produce secondary metabolites, and can increase dry weight [6].

The application of 80 ppm GA3 and NAA sprayed separately on shallot leaves at 40
and 60 DAP was able to increase tuber production by 24.7% and 22.7% higher compared to
the control [7]. Soaking shallot bulbs before planting using auxin for 30 minutes at a
concentration of 10 ml/l, as well as giving gibberellin once at the age of 30 DAP with a
concentration of 10 ml/l, or giving gibberellin twice at the age of 20 and 30 DAP with a
concentration of 5 ml /I and 10 ml/l, succeeded in increasing the number of roots, total wet
weight per hill, and wet weight of tubers per hill [8]. The aim of this research was to
determine the response of the Tajuk variety of shallot plants to the application of the growth
regulators auxin and gibberellin.

Methods
This research was conducted at the experimental field of the Faculty of Agriculture,
Muhammadiyah University of Jember, in December 2023 — March 2024.

Material

The tools used include rulers, calipers, digital scales, hoes, sprayers, shovels, beakers,
knives, seed boxes, micro pipettes, measuring cups, spatulas, spray bottles. The ingredients
used include red onion seeds of the Tajuk variety (Thailand Nganjuk), NAA (20 ppm), GA3
(100 ppm and 50 ppm), the active ingredient propineb 70%, the active ingredient insecticide
abamectin, NPK, polybags, soil, charcoal husks, manure.

Research design and stages

The research used a factorial Randomized Block Design (RAK) with 2 treatment
factors, namely: Factor 1, the length of soaking of shallot bulbs in auxin (NAA), which
consists of 4 levels, namely:

AQ: control

Al: soaked 15 minutes

A2: soaked 30 minutes

A3: soaked 45 minutes

Factor 2 is the application time of gibberellin (GA3) which consists of 4 levels,
namely:

GO0: control

G1: application at 15 DAP

G2: application at 25 DAP

G3: application at 15 and 25 DAP
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Planting is carried out in polybags measuring 30 x 30 cm with a planting medium
composition of manure: soil: husk charcoal (2:1:1). Fertilization is carried out twice at the
age of 2 WAP and 4 WAP using NPK fertilizer, each at a dose of 3 gr/polybag/plant.
Observation variables included plant height aged 10 to 40 DAP, number of leaves aged 10 -
40 DAP, number of roots, number of tubers, tuber diameter, wet tuber weight per planting,
wet tuber weight per plot.

Data analysis
Data analysis uses Analysis of Variance (ANOVA) and if the results show
differences, continue with the Duncan Multiple Range Test (DMRT) at 5% level.

Results And Discussion
Plant height

The long soaking treatment of shallot bulbs before planting with auxin had a significant
effect on the height parameters of plants aged 30 DAP, so further tests were carried out
using DMRT at a level of 5%. The results of further tests are presented in table 1.

Table 1. Duration of soaking tubers with auxin on shallot height:

Plant height (cm)

Treatment 30 DAD
A0 (control) 35.22 ¢
A1 (soaked 15 minutes) 40.00 @b
A2 (soaked 30 minutes) 40.27 2
A3 (soaked 45 minutes) 38.43 abe

Note: Numbers followed by the same letter indicate no significant difference in the 5%
DMRT follow-up test

Table 1. Shows that the length of tuber soaking using auxin has an effect on plant height
parameters at 30 DAP. At 30 DAP, treatment A2 (soaked for 30 minutes) was significantly
different from treatment AO (control), but treatment A2 (soaked for 30 minutes) was not
significantly different from treatments Al (soaked for 15 minutes) and A3 (soaked for 45
minutes). Treatment A2 (soaked for 30 minutes) showed the highest average plant height of
40.27 cm, and treatment A0 (control) showed the lowest average plant height of 35.22 cm.
This is because shallots, as a soft bulbous plant, should be soaked with a growth regulator
for a short time to prevent saturation which can inhibit their growth [9].

Number of leaves

The treatment of gibberellin application time on shallots had a significant effect on the
leaf number parameters at 30 and 40 DAP, so further tests were carried out using DMRT at
a level of 5%. The results of further tests are presented in table 2.
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Tabel 2. Application of gibberellin to the number of shallot leaves:

Number of Leaves

[reatment 30 DAP 40 DAP
GO (control) 31.03° 36.03°
G1 (application at 15 DAP) 38.57 42.17 =
G2 (application at 25 DAP) 37.52 43.90
G3 (application at 15 dan 25 DAP) 42.57 2 45.72 2

Note: Numbers followed by the same letter in the same column indicate no significant
difference in the 5% DMRT follow-up test

Table 2. Shows that the effect of gibberellin application on leaf number variables occurred at the
age of 30 and 40 DAP. Treatment G3 (application at 15 and 25 DAP) was significantly different from
treatment GO (control), but treatment G3 (application at 15 and 25 DAP) was not significantly
different from treatment G1 (application at 15 DAP) and G2 (application at 25 DAP). . In the G3
treatment (application at 15 and 25 DAP) the average number of leaves was highest at 30 DAP (43
leaves) and 40 DAP (46 leaves). It is suspected that giving hormones in low concentrations and at
the right time can increase the growth of shallot plants. exogenous application of gibberellin can
stimulate the growth of young stems and leaves, which can encourage higher photosynthetic
activity, causing increased growth in all parts of the plant, including roots [10]. Using Pronas (GA3)
twice, at 20 and 30 days after planting, with a concentration of 10 ml/l, showed that the plants
reached maximum height and the largest number of leaves [8].

Number of tubers

The long soaking treatment of tubers with auxin and the application time of gibberellin on
shallots had a significant effect on the tuber number parameters, so further tests were carried out
using DMRT at a level of 5%. The results of further tests are presented in table 3.

Table 3. Duration of soaking tubers with auxin and gibberellin application on the number

of shallot bulbs:
Treatment Number of tubers

Long soaking time for tubers
A0 (control) 9.73°
A1 (soaked 15 minutes) 11.67 2
A2 (soaked 30 minutes) 11422
A3 (soaked 45 minutes) 10.70
Gibberellin application time
GO (control) 9.88°
G1 (application at 15 DAP) 10.80
G2 (application at 25 DAP) 11.402
G3 (application at 15 dan 25 DAP) 11432

Note: Numbers followed by the same letter indicate no significant difference in the 5%
DMRT follow-up test
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Soaking shallot bulbs before planting for 15 minutes (A1) can increase the number of
shallot bulbs at harvest compared to the control (A0) (Table 3.) which is 12 bulbs per cluster,
but is not significantly different from treatments (A2) and (A3). This is because auxin plays
a role in root formation, increasing root growth and contributing to tuber formation [11].
The number of bulbs and diameter of shallot bulbs can be increased by soaking the bulbs
before planting for 30 minutes using a pro-root solution (auxin) [8]

The correct timing of gibberellin application in the vegetative phase of shallot plants
influences the number of shallot bulbs at harvest. Application of GA3 can increase the
number and size of cells, which results in accelerated growth of new shoots [12]. GA3 which
was applied twice at 15 and 25 DAP (G3) produced the most tubers compared to the control,
namely 11 tubers per cluster, but was not significantly different from treatments (G1) and
(G2). Providing gibberellic acid by spraying the leaves can increase the production of shallot
bulbs [13].

Number of roots and tuber diameter
The interaction treatment between the length of tuber soaking with auxin and the
application time of gibberellin on shallots had a significant effect on the parameters number
of root and tuber diameter, so further tests were carried out using DMRT at a level of 5%.
The results of further tests are presented in table 4.
Tabel 4. The interaction between the length of soaking of tubers in auxin and the application
time of gibberellin on the number of roots and diameter of shallot bulbs:

Treatment Number of Tuber diameter
roots (mm)

AO0GO (control) 78.73 n 21.18 =
AO0G1 (0 minutes, application at 15 DAP) 90.67 defg 23.80 cdefs
A0G2 (0 minutes, application at 25 DAP) 87.80 fen 24.45  bedet
AO0G3 (0 minutes, application at 15 and 25 DAP) 89.53  cfgh 2517  bede
A1GO (15 minutes, without application) 100.20 <« 2220 f&
A1G1 (15 minutes, application at 15 DAP) 109.73  be 25.84 b«
A1G2 (15 minutes, application at 25 DAP) 110.67 *® 26.18 e
A1G3 (15 minutes, application at 15 and 25 DAP) 129.40 a 31.19 =a
A2G0 (30 minutes, without application) 98.80 de 23.60 defs
A2G1 (30 minutes, application at 15 DAP) 97.13 def 2652 °
A2G2 (30 minutes, application at 25 DAP) 111.00 °® 2579 b
A2G3 (30 minutes, application at 15 and 25 DAP) 118.93 »® 29.85 =
A3GO0 (45 minutes, without application) 89.40 efsh 23.57 defe
A3G1 (45 minutes, application at 15 DAP) 88.60 cfsh 2321 -«
A3G2 (45 minutes, application at 25 DAP) 84.93 sh 2414  bedef
A3G3 (45 minutes, application at 15 and 25 DAP) 91.00 dfs 2496 bede

Note: Numbers followed by the same letter in the same column indicate no significant
difference in the 5% DMRT follow-up test
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The interaction of tuber soaking time and gibberellin application time has a significant
effect on the number of roots and diameter of shallot bulbs at harvest. Soaking shallot bulbs
15 minutes before planting and applying gibberellin twice at 15 and 25 DAP (A1G3)
produced the highest number of roots and the largest bulb diameter, namely 3.1 cm (Table
4.) larger than the description of shallots. The Tajuk variety has a tuber diameter of 2.7 cm.
Auxin plays a role in stimulating root formation, where roots are the part of the plant that
plays a role in the process of absorbing water and nutrients [14]. The greater the root
coverage area, the greater the capacity to absorb water and nutrients. The auxin mechanism
in cell development occurs due to increasing sugar levels in the cell vacuole so that the
osmotic pressure increases, as a result the plant cells then elongate due to water entering by
osmosis [5].

In general, the effect of gibberellin is to increase the action of auxin. Exogenous
administration of gibberellin can increase the amount of auxin in plants by stimulating the
production of proteolytic enzymes which results in softening of the cell walls [15]. Softening
of the cell walls will release the amino tryptophan which is a precursor to auxin so that auxin
levels increase. Application of gibberellin at certain concentrations can increase cell division,
elongation and enlargement so that it can help the plant growth process [16]. By applying
hormones by spraying all parts of the plant, including the leaves, the hormones will be
optimally absorbed through the stomata [17].

Wet Tuber Weight (plant) and Wet Tuber Weight (plot)

The interaction treatment between the length of tuber soaking with auxin and the
application time of gibberellin on shallots had a significant influence on the parameters of
wet tuber weight/planting and wet tuber weight/plot, so further tests were carried out using
DMRT at a level of 5%. The results of further tests are presented in table 5.

Tabel 5. The interaction of tuber soaking time with auxin and gibberellin application time
on plant wet weight and fresh weight per plot:
Wet tuber weight  Wet tuber weight

Treatment (plant) (g) (plot) (g)
AO0GO (control) 68.80 f 482.67 h
AO0GI1 (0 minutes, application at 15 DAP) 80.00 «cde 640.00 cde
AO0G2 (0 minutes, application at 25 DAP) 77.07  cdef 617.33 defe
A0G3 (0 minutes, application at 15 and 25
DAP) 80.33 b« 642.67 <
A1GO (15 minutes, without application) 77.93 e 623.67  cdet
A1G1 (15 minutes, application at 15 DAP) 81.53 b 651.67 <
A1G2 (15 minutes, application at 25 DAP) 83.33 e 666.67 P
A1G3 (15 minutes, application at 15 and 25
DAP) 93.60 = 749.00 =
A2G0 (30 minutes, without application) 73.47 et 587.33 f&
A2G1 (30 minutes, application at 15 DAP) 81.27 b 661.67 b
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Wet tuber weight =~ Wet tuber weight

Treatment (plant) (g) (plot) (g)

A2G2 (30 minutes, application at 25 DAP) 80.20 « 642.00 «
A2G3 (30 minutes, application at 15 and 25

DAP) 88.00 =@ 704.00 *
A3GO0 (45 minutes, without application) 76.93  cdef 615.67 defe
A3G1 (45 minutes, application at 15 DAP) 71.60 573.00 &
A3G2 (45 minutes, application at 25 DAP) 74.00  def 592.00 -<fs
A3G3 (45 minutes, application at 15 and 25

DAP) 71.60 «f 573.00 s

Note: Numbers followed by the same letter in the same column indicate no significant
difference in the 5% DMRT follow-up test

The interaction of tuber soaking time and gibberellin application time had a significant
effect on the wet weight of tubers planted and the wet weight of tubers per plot. Red onion
bulbs that were soaked for 15 minutes before planting and applied gibberellin twice at 15
and 25 DAP (A1G3) resulted in a wet weight of 93.60 grams of planted bulbs, higher than
the control (Table 5.) and higher than the onion description. red Tajun variety which has a
planting tuber weight of 80 gr. Treatment (A1G3) also had a very significant effect compared
to all other treatment combinations on the wet weight of tubers per plot and produced the
largest tuber weight, namely 749 gr. Plant wet weight is the accumulation of plant height,
number of leaves and leaf area, so that if the plant wet weight increases, the plant growth
will be better [17]. The increase in wet weight in plants is due to the absorption of more
water and nutrients and results in increased development of plant organs which has an
impact on increased photosynthetic activity [18].

Plants that have wider leaves in the early stages of growth will experience faster
growth due to their ability to produce more photosynthate [19]. A greater photosynthate
capacity will allow plants to form larger organs, which will then result in greater dry matter
production. GA3 is believed to increase biochemical activity in plants, thereby increasing
the photosynthesis process. Gibberellins can increase metabolic activity and photosynthesis
rate so that the formation of carbohydrates which are beneficial for tuber development also
increases [16]. Food produced during the vegetative growth phase will be stored in the
tubers, which means that the high yields are caused by carbohydrate reserves stored in the
tubers [20].

Conclusion

Soaking shallot bulbs before planting for 15 minutes with auxin and application of
gibberellin at 15 and 25 DAP (A1G3) can increase the number of roots, bulb diameter,
planting wet weight and fresh weight per plot in heading variety shallots.

Gsc Journal 7



International Journal of Agribusiness and Sustainable
Development Research

Vol 2, No 2 (2025): April

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

M. Misna and K. Diana, “Aktivitas Antibakteri Ekstrak Kulit Bawang Merah (Allium
cepa L.) Terhadap Bakteri Staphylococcus aureus,” J. Farm. Galen. (Galenika ]J.
Pharmacy), vol. 2, no. 2, pp. 138-144, 2016, doi: 10.22487/j24428744.2016.v2.i2.5990.
BPS Jawa Timur, “Produksi Tanaman Sayuran Bawang Daun dan Bawang Merah
Menurut Kabupaten/Kota dan Jenis Tanaman di Provinsi Jawa Timur (kuintal), tahun
2021 dan 2022, 2023 [Online]. Tersedia:
https://jatim.bps.go.id/statictable/2023/03/16/2534/-produksi-tanaman-sayuran-
bawang-daun-dan-bawang-merah-menurut-kabupaten-kota-dan-jenis-tanaman-di-
provinsi-jawa-timur-kuintal-2021-dan-2022.html [Diakses: 19 September 2023].

N. Cokrowati and N. Diniarti, “Komponen Sargassum Aquifolium Sebagai Hormon
Pemicu Tumbuh Untuk Eucheuma Cottonii,” J. Biol. Trop., vol. 19, no. 2, pp. 316-321,
2019, doi: 10.29303/jbt.v19i2.1107.

F. M. Cokrosudibyo, D. Dinarti, and S. I. Aisyah, “Pengaruh Giberelin (GA3) terhadap
Pertumbuhan dan Komponen Hasil Bawang Merah (Allium cepa var. aggregatum)
Varietas Bima Brebes,” Bul. Agrohorti, vol. 11, no. 2, pp. 277-285, 2023, doi:
10.14341/diaconfiii25-26.05.23-62.

F. M. CokrD. MD. Malikha Gresiyanti, R. Khairul Anissa, F. Dewi Setyawati, A. Dwi
Susanto, and E. Ratnasari, “Perbandingan Efektivitas Ekstrak Bawang Merah dan
Auksin Sintetik Terhadap Pertumbuhan Akar Jagung (Zea mays L.),” Pros. SEMNAS
BIO 2021 Univ. Negeri Padang, pp. 715-724, 2021, [Online]. Available:
https://semnas.biologi.fmipa.unp.ac.id/index.php/prosiding/article/view/182F.

J. Devi, R. Singh, and I. Walia, “Effect of foliar application of GA3 and NAA on onion
— A review,” Plant Arch., vol. 18, no. 2, pp. 1209-1214, 2018.

Sharma, A.K., S. Kumar, and G.L. Yadav, “Effect of Bioregulators on Productivity and
Quality of Rabi Onion (Allium cepa) in Semi-arid Regions of Rajasthan,” Annals of
Biology, vol. 29, no. 1, pp: 1-2, 2013.

F. Nursandi, U. Santoso, I. Erny, and A. Pertiwi, “Aplikasi Zat Pengatur Tumbuh
Auksin, Sitokinin Dan Giberelin Pada Tanaman Bawang Merah (Allium cepa L.),”
Agrika, vol. 16, no. 1, p. 42, 2022, doi: 10.31328/ja.v16i1.3640.

N. L. Simangunsong, R. R. Lahay, and A. Barus, “Respon Pertumbuhan dan Poduksi
Bawang Merah (Allium ascalonicum L.) pada Konsentrasi Air Kelapa dan Lama
Perendaman Umbi,” J. Agroteknologi. FP. USU, vol. 5 (1), no. 3, pp. 17-26, 2017.
Sundahri, H. N. Tyas, and Setiyono, “Efektivitas Pemberian Giberelin Terhadap
Pertumbuhan Dan Produksi Tomat,” Agritrop J. Ilmu-Ilmu Pertan., vol. 4, no. 1, pp.
42-47, 2016.

I. W. Wiraatmaja, “Zat Pengatur Tumbuh Auksin Dan Cara Penggunaannya Dalam
Bidang Pertanian,” J. Fak. Pertan. Univ. Udayana, pp. 182-191, 2017, [Online].
Available:
https://simdos.unud.ac.id/uploads/file_pendidikan_1_dir/ddeec13c19c352d21ccca286
966a08ec.pdf

Gsc Journal 8



International Journal of Agribusiness and Sustainable
Development Research

Vol 2, No 2 (2025): April

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

D. R. Rachmawati, “Pengaruh Konsentrasi Zat Pengatur Tumbuh Giberelin (GA3) Dan
Kompos Kotoran Sapi Terhadap Pertumbuhan Dan Hasil Tanaman Cabai Keriting
(Capsicum annuum L.),” Universitas Islam Negeri, 2013.

A. Asgharzadeh, “Gibberellic Acid and Stem Length Uniformity, Flowering Time, and
Seed Yield Increase in Azarshahr Onions,” Indian J. Fundam. Appl. Life Sci., vol. 4,
no. 54, Pp- 2917-2920, 2014, [Online]. Available:
www.cibtech.org/sp.ed/jls/2014/04/jls.htm

D. Indriana Stevia, E. Syam’"un, and M. Riadi, “Pertumbuhan Dan Produksi Biji Botani
Bawang Merah (True Shallot Seed) Yang Diaplikasi Auksin Dan Pupuk Organik Cair,”
J. Agrivor, vol. 12, no. 1, pp. 55-64, 2021.

D. A. Permatasari, Y. S. Rahayu, and E. Ratnasari, “Pengaruh Pemberian Hormon
Giberelin Terhadap Pertumbuhan Buah Secara Partenokarpi pada Tanaman Tomat
Varitas Tombatu F1,” LenteraBio, vol. 5, no. 1, pp. 25-31, 2016.

R. Ramadhanti, A. Marliah, and R. Hayati, “Respon Konsentrasi Giberelin dan Dosis
Biochar terhadap Pertumbuhan dan Hasil Tanaman Bawang Merah (Allium
ascalonicum L.),” J. Ilm. Mhs. Pertan., vol. 8, no. November, pp. 54-62, 2023.

F. D. Nurita and Yuliani, “Pengaruh Kombinasi Auksin dan Giberelin Terhadap
Pertumbuhan dan Partenokarpi Pada Tanaman Terung (Solanum melongena var.
Gelatik),” LenteraBio, vol. 12, no. 3, pp. 457-465, 2023, [Online]. Available:
https://journal.unesa.ac.id/index.php/lenterabio/index

yogi Hidayat very, A. Enggar, and S. Sudjatmiko, “Persepsi Masyarakat Terhadap
Program Percetakan Sawah Baru Di Desa Air Kering Kecamatan Padang Guci Hilir
Kabupaten Kaur Dan Pengaruhnya Terhadap Lingkungan,” Nat. — ]J. Penelit.
Pengelolaan Sumberd. Alam dan Lingkung., pp. 41-54, 2010.

Jasmi, E. Sulistyaningsih, and D. Indradewa, “Pengaruh Vernalisasi Umbi Terhadap
Pertumbuhan, Hasil, dan Pembungaan Bawang Merah (Allium cepa L. Aggregatum
group) di Dataran Rendah,” J. Ilmu Pertan., vol. 16, no. 1, pp. 42-57, 2013.

S. Elshyana, I, R. Lukiwati, D, and Karno, “Respon Pertumbuhan True Shallot Seed
Beberapa Varietas Bawang Merah (Allium cepa 1.) Terhadap Aplikasi Giberelin,” vol.
3, no. October, pp. 114-123, 2019.

Gsc Journal 9



