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Abstract

The mechanisms of PGPR in increasing plant growth include biofertilizers, biostimulants, phytohormones, producing

jglerophores, dissolving phosphates, and bioprotectant agents. Seed biopriming allows bacteria to enter/attach to the seed and
1s effective in promoting seed emergence and suppressing disease. The purpose of this study was to analyze PGPR indigenous
from peat soil as seed biopriming for the initial growth of corn plants inoculated with Fusarium sp. in vive. The study was
conducted in the laboratory, using agar media for seeding sweet corn seeds to be organized into a single factor completely
randomized design, consisting of 12 treatments and 2 controls, to be repeated 3 times. The results showed that the treatment
significantly affected the root dry weight variable and did not differ significantly from the root roaming variable, plumula
length, plumula wet weight, plumula dry weight, and root wet weight and Fusarggn disease attack. The biopriming treatment
using rhizobacteria Bacillus cereus gave effect to the highest root dry weight, significantly different from the treatment of
Burkholderia cepacia + Fusarium sp. and Breuvibacillus laterosporus + Fusarium sp. Seed biopriming treatment on
Fusarium sp. disease resistance inoculated on corn seeds showed no significant effect. The use of biopriming contributes to the

reduction of inputs of environmentally unfriendly synthetic products.
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troduction
Plant Growth Promoting Rhizobacteria (PGPR) is a
group of bacteria in the root area of plants that can
increase plant growth and crop yields. Some of the
mechanisms played by PGPR in enhancing plant
growth, as a biofertilizer, producing phytohormones,
producing siderophores, disgglving phosphates, and
as a protectionist agent (Arif et al., 2017; Etesami and
Adl, 2020; Li et al., 2020; Hidayati et al., 2022). The
application of PGPR on various crops such as barley,
chickpeas, canola, cotton, corn, beans, rice,
vegetables, and wheat has been shown to have a
positive effect on growth and sustainable agriculture
(Arif et al., 2017; Chauhan et al., 2015; Ernita, 2015.;
Etesami and Adl, 2020; Li et al, 2o020; Hidayati et
al., 2022 ). Favorable PGPR can be applied directly to
the ground, or applied in plant tissue or through seed
inoculation. At the beginning of plant growth, the
seed inoculation method is more appropriate.
Biopriming of seeds with an inoculum of live bacteria
is referred to as involving the application of

izobacteria to plant growth promoters, increasing

the speed and uniformity of germination.

Seed Biopriming is the application of beneficial
microbes on the seeca)y inserting/attaching to the
seed. Triggers rapid germination and early gr
(Mahmood et al., 2016; O’Callaghan, 2016). Seed
Biopriming is effective in promoting seed emergence
and suppressing disease. This involves encapsulating
microbial inoculants (e.g. biocontrol agents) onto
seeds with coating agents ( O’Callaghan, 2016; Chin et
al., 2022b).

Preliminary research results by Hidayati et al. (2022)
that PGPR exploration in acidic peat soil found PGPR
isolates (Burkholderia cepacia, Pseudomonas luteola,
Bacillus cereus, Bacillus subtilis, and Brevibacillus
laterosporus) as potential bioprotectants against
Fusarium sp, so it is necessary to research their use
as biopriming in germination and early growth of
sweet corn seeds because they contain biofertiligars
and biostimulants as IAA, GA3 and HCN. The
purpose of this study was to analyze indigenous PGPR

as seed biopriming and bioprotectant for the early

2022

growth of corn plants inoculated with Fusarium sp.

Materials and methods
The study was carried out at the Phytopathology
Laboratory, Universitas Lambung Mangkurat, from

December 2021 to January 2022.

Activities include the preparation of tools and

planting material, making agar media, seed
treatment, seed growers and observation. Tools used
include 3 cm diameter test tubes, test tube racks,
measuring cups, tweezers, stationery, rulers,
analytical scales, and documentation tools. Materials
used: agar, aluminum foil, Fusarium fungus, bacteria
collection from exploration collection of Central

Kalimantan peatlands (Hidayati et al., 2022).

This study was organized into a single-factor

complete randomized design, consisting of 12

treatments and controls, each of which was
repeated 3 times so that there were 42 experimental

units. Treatments are as follows:

Ko = positive control

KF = control negatif (Fusarium)

P1 = Pantoea stewartii

P2 = Burkholderia cepacia (TB 4.7)

P3= Pseudomonas luteola (KB 4.3)

P4= Bacillus cereus (TSA 2.1)

P5= Bacillus subtilis (TSA 2.2)

P6 = Brevibacillus laterosporus (TSA 4.2)

P7 = Pantoea stewartii (TB 4.3) + Fusarium
P8 = Burkholderia cepacia TB 4.7 + Fusarium
Pg= Pseudomonas luteola (KB 4.3)+ Fusarium
P10= Bacillus cereus (TSA 2.1) + Fusarium
P11= Bacillus subtilis (TSA 2.2) + Fusarium
P12 = Brevibacillus laterosporus (TSA 4.2) +

Fusarium

Execution

Preparation of sterile agar media with a ratio of 6g I'*.
The medium is autoclaved for 20 minutes at a
pressure of 212 atm. Poured in a test tube with a
tube diameter of 3 em as high as 10 em and then

covered with aluminum foil, and put incubated.
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Inoculation

The use of antagonist bacteria with a density of 109
CFU ml*! results in suspension analysis with UV Vis
spectrophotometry with a wavelength of 625 nm.
Fusarium fungus as a pathogen with a density of 108
CFU ml?, caleulation of the density with a
hamaetocytometer. Corn seeds are washed 3 times
with sterile water, then soaked in the suspension

solution for 60 minutes and planted in agar media.

After 24 hours of seeding, inoculation was given
Fusarium sp according to the treatment. The trick is
to drip a suspension of the pathogen on the seed as
much as 5opm with a spore density of 10 CFU ml*

Observation variables of this study are as follows:

Explore the roots. Calculated the length of all growing
roots, unit cm.

Plumula length. Measured from the base of the
plumula to the tip, units of em.

Wet weight and dry weight of the top/plumula.
Plumula is separated from the root part, then weighed

2022

wet weight. Dry weight is done at 78°C for 24 hours.
‘Wet weight and dry weight of roots: roots that have
been separated, weighed wet weight (grams). Dry
weight (gram) is weighed after 78°C temperature
ovenization for 24 hours.

Fusarium disease attacks. Observed from the

symptoms in the sown seeds.

Statistical analysis

tistical analysis using sofware SPSS statistic 17,0.
Tukey’s honest significance test was used to carry out
post-hoe comparisons of differences among means,

applying a significance threshold of p < 0.05.

Results

The results showed that the treatment of
rhizobacteria significantly affected the root dry weight
variable and did not significantly affect the root
roaming variable, plumula length, plumula wet
weight, plumula dry weight, and root wet weight on

ination and early growth of sweet corn plants

(Table 1).

Table 1. The results of the analysis of variation at the level of 5% and 1%.

Variable 5 DAS 6 DAS 7 DAS
Explore the roots 0.798¢g = 1.33280s 1.3298 =
Plumule length 0.903008 0.8113 0.850108
Wet weight of plumule 0.9692 ns
Plumule wet weight 1.1339 "
Root wet weight 0.7842 18
Root dry weight 2.4978 *
Plant wet weight 0.9840 ™
Plant dry weight 1.500Q7 %
Disease Attack 1.0292"

Natg DAS = days after seedling

* = significant, p-value > 0.05; ns = non-significant; p-value < 0.05.

Table 2's average dry weight of roots test sults
showed that biopriming treatment using Baeillus

eus (P4) gave the highest root dry weight
compared to other treatments,
from the

although only
significantly different treatment of
Burkholderia cepacia + Fusarium (p8) and
(p12).

According to Savini (2016), Bacillus cereus showed

Brevibacillus laterosporus +  Fusarium

7
diverse biological activities, such as suppression of

microbial diseases in plants, also potentially along
with potentiation of the insecticidal effectiveness of
Bacillus thuringiensis. Bacillus cereus Bacillus cereus
is used for Bio self-healing (Hwang et al., 2022). The
treatment P3 gives the longest plumula length which
is 12.03 cm at 7 days after seedling compared to other

treatments (Fig.1).
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Table 2. The average value of the dry weight of the roots at the beginning of growth.

Treatment Dry weight root (g) Treatment Dry weight root (g)

K 0.00703 ab P& 0.01677 ab
F 0.01150 ab Py 0.01007 ab
P1 0.01340 ab P8 0.00137 a

P2 0.01390 ab Pg 0.00603 ab
P3 0.01022 ab Pio 0.00367 ab
Py 0.02017h P11 0.00787 ab
Ps5 0.00070 ab Piz 0.00200 4

BNJ 5% 0,01749

NOEDAS = days after seedTing
* = gignificant, p-value > 0.05; ns = non-significant; p-value < 0.05.

The treatment P4 showed the root variable had on 7 days after seedling (DAS) (Fig. 3). Fusarium
longest range of 44,33cm (Fig.2). disease causes abnormal and non-growing seeds, as
7 shown in Fig.6. Primary root elongation, lateral root
The variabels wet weight shoots, dry weight shoots, growth, and adventitious root production variabel are

wet weight roots, and dry weight roots in observations shown in Figs.4 and 5.
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Fig. 1. Growth of plumula length (em) for 7 days after seedling.
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Fig. 2. Root roaming (cm) for 7 days after seedling.
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Discussion

Bacterial isolates were obtained from rhizosphere Zea
mays saccharata in peatland with pH range of 3.0-
4.2. This bacterium has been tested in vitro as a
potential bioprotectant against corn stem rot disease
causedpsfusarium sp (Prasetyo and Wahyu, 2019;
Elfiati et al., 2021; Hidayati et al., 2022; Purwanto et
al., 2022). Additionally, this isolate also has the

potential as a biofertilizer. These isolates can be

development and yield of maize plants in peatlands
since they originate from acidic land (extreme land).

For sustainable agricultural production,
rhizobacteria-mediated seed bio-priming promotes
plant development and resilience. By releasing
carboxylates in insoluble P-enriched media
(phosphate rock), Bacillus cereus has a significant

potential for P dissolution and mobilization (Arif et

employed as biopriming and PGPR for the al., 2017).
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Fig. 3. Wet weight plumula, dry weight plumula, Wet weight roots, and dry weight roots.

The mechanism of increasing plant growth by
endophytic bacteria can occur in several ways
including folate compounds, nitrogen fixation,
stimulating lateral root growth and producing growth
hormones such as auxin, ethylene and cytokinin

(Thakuria et al., 2004).

Fig. 4. Germination of corn age 7 days after seedling.

Plants meet hormone needs through their ability to
synthesize auxin hormones from microorganisms in

their tissues.

Hormones IAA, GA3 and siderophore-producing
bacteria. The result a counting IAA range of 12,99-
ppm. The highest IAA produced
Breuvibacillus laterosporus (TSA 42). The amount of

29,60 is
IAA content that is relatively the same size causes
many variables that are not different. GA3 produced
Pseudomonas luteola (KB 43) of o0.220 ppm;
producing siderophore range of 0.005 - 0.137
Bacillus cereus (TSA 21) produced the highest

siderophore.

The result research by Larosa et al. (2013) showed
that from peatland pH 3-5 obtained bacteria that
produce the highest IAA 43.311 ppm with the addition
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of 300ppm L - Tryptophan. Hormone IAA-producing
by bacteria has the potential to combine with some
plant physiology by incorporating the IAA they
produce into the plant. Plants are more sensitive to
changing the concentration of [AA they have. Root for

example is one of the most sensitive organs to

fluctuations in IAA and is responsible for increasing
the amount ﬁxugenous IAA that is useful for the
process of primary root elongation, lat t
formation and adventitious roots (Chauhan et al.,
2015). IAA produced by bacteria in plants increases
the number of root hairs and lateral roots of plants).

Fig. 5. A. Growth of the plumula and radicle, B. Appearance of root growth.

Biopriming on lombok seeds as a bioprotectant (Chin
et al, 2o2z2a; Mitra et al, zo21). Use of Bacillus
subtilis, gRseudomonas fluorescence as biopriming
(Suriani et al., 2019; Razad et al., 2021; Prasetyo et

al., 2019; Zhao et al., 2022).

Fig. 6. A. Seeds affected by Fusarium; B. Not growing

plumula.

Biopriming methods using PGPR inoculants are
becoming more common in modern agriculture as an
alternative to chemical treatments. They are more
environmentally friendly and safer for future
agriculture in addition to improving crop and soil

health (Verma et al., 2022).

Conclusion

The results showed that PGPR indigenous
treatment as biopriming in the early growth of
corn seed had a significant effect on the root dry
weight variable and did not differ significantly
from the root roaming variable, plumula length,
plumula wet weight, plumula dry weight, and root
wet weight and Fusarium disease attack.
Biopriming treatment using rhizobacteria Bacillus
cereus ﬁc}] gives effect to the highest root dry
weight, significantly different from the treatment
of Burkholderia cepacia + Fusarium sp (P8) and
Brevibacillus laterosporus + Fusarium sp (P12).
Seed biopriming treatment against Fusarium sp.
fungal disease resistance inoculated on corn seeds
showed no significant effect. The use of
biopriming contributes to the reduction of inputs

of environmentally unfriendly synthetic products.

Acknowledgment
The author thanked the University Muhammadiyah
Palangkaraya which has financed this research.

88 | Hidayati ef al.




References
Arif MS, Riaz M, Shahzad SM, Yasmeen T, Ali,
S, Akhtar MJ.

Rhizobacterial Strain Bacillus cereus GS6 Improves

2017. Phosphorus-Mobilizing
Symbiotic Efficiency of Soybean on an Aridisol
Amended with Phosphorus-Enriched Compost.
Pedosphere, 27(6), 1049—1061.
https://doi.org/10.1016/81002-0160(17)60366-7.

Asri Razad, Gusti Ayu Kade Sutariati, Tresjia
C. Rakian, Mamangkey,
Silalahi. Bio-Priming Using Indigenous

Jendri Marina
2021.
Pseudomonas fluorescens to Improve Loecal Upland
Rice (Padi Gogo) Production of Paebiu Kolopua and
Pae Wuna Cultivars. [nternational Journal of Science,
Technology & Management 2(5).

https://doi.org/10.46729 /ijstm.v2i5.337.

Chauhan H, Bagyaraj DJ, Selvakumar G,
Sundaram SP. 2015. Novel plant growth promoting
rhizobacteria—Prospects and potential. Applied Soil
Ecology 95, 38-53.

https://doi.org/https://doi.org/10.1016/j.apsoil. 2015

Chin JM, Lim YY, Ting ASY. 2022a. Biopriming
chilli seeds with Trichoderma asperellum: A study on
biopolymer compatibility with seed and biocontrol
agent for disease suppression. Biological Control,
165, 104819,
https://doi.org/10.1016/].biocontrol.2021.104819.

Chin JM, Lim YY, Ting ASY. 2022b. Biopriming
Pseudomonas fluorescens to vegetable seeds with
biopolymers to promote coating efficacy, seed
germination and disease suppression. Journal of the
Saudi
https://doi.org/10.1016/].jssas.2022.02.002.

Society  of  Agricultural Sciences.

Elfiati D, Delvian Hanum H, Susilowati A,

Rachmat HH. 2021 Potential of phosphate
solubilizing fungi isolated from peat soils as inoculant
biofertilizer. Biodiversitas, 22(6), 3042-3048.

https://doi.org/10.13057/biodiv/d220605.

2022

Ernita M. 2015. Screening of Rhzobacteria from
onion Rhizosphere can induce systemic resistance to
bacterial leaf blight disease on onion plants.

International J. of Agriculture Science 1(1), 81-89.

Etesami H, Adl SM.
Promoting Rhizobacteria (PGPR) and Their Action
Mechanisms in Availability of Nutrients to Plants.

2020. Plant Growth-

https://doi.org/10.1007/978-081-15-2576-6_0.

Hidayati N, Salamiah S, Wahdah R, Razie F.
2022. Identification of acid-resistant PGPR potential
as stem rot antagonists and biofertilizers from
peatlands of Central Kalimantan. Biosci, Int J, 6655,
269—279.

https://doi.org/https://dx.doi.org/10.12692/ijb/20.6
.26Q-279.

Larosa SF, Kusdiyantini E, Raharjo B, Sarjiya,
A. 2013. Kemampuan Isolat Bakteri Penghasil Indole
Acetic Acid (IAA) Dari Tanah Gambut Sampit
Kalimantan Tengah. Jurnal Akademika Biologi 2(3),

le/view/19153.

Li H, Qiu Y, Yao T, Ma Y, Zhang H, Yang X.
2020. Effects of PGPR microbial inoculants on the
growth and soil properties of Avena sativa, Medicago
sativa, and Cucumis sativus seedlings. Soil and Tillage
Research 199 (January), 104577.
https://doi.org/10.1016/]j.still.2020.104577.

Mahmood A, Turgay OC, Farooq M, Hayat R.
2016. Seed biopriming with plant growth promoting
rhizobacteria: A review. FEMS Microbiology Ecology,
92(8), 1-14.

https://doi.org/10.1093/femsec/fiwi12.

Mitra D, Mondal R, Khoshru B, Shadangi S,
Das Mohapatra PK, Panneerselvam P. zo21.
Rhizobacteria mediated seed bio-priming triggers the
resistance and plant growth for sustainable crop
production. Current Research in Microbial Sciences
2, 100071.
https://doi.org/10.1016/j.crmicr.2021.100071.

89 | Hidayati ef al.




O’Callaghan M. 2016. Microbial inoculation of seed

for improved crop performance: issues and

Applied
Biotechnology 100(13), 5729-5746.

opportunities. Microbiology and

https://doi.org/10.1007/500253-016-7590-9.

Prasetyo AW, Sugiharto AN, Guritno B. 2019.
Pengaruh pemberian berbagai macam bahan priming
terhadap pertumbuhan dan hasil benih jagung manis
(Zea mays L. saccharata Sturt.). Jurnal Produksi
Tanaman 7(7), 1198—1205.

Purwanto P, Oktaviani E, Leana NWA. 2022,
Seed Bio-Priming to Enhance Seed Germination and
Seed Vigor of Rice Using Rhizobacteria from The
Northern Coast of Pemalang, Central Java, Indonesia.
PLANTA TROPIKA: Jurnal Agrosains (Journal of
Agro Science) 10(2), 152-159.
https://doi.org/10.18196/pt.vini2.13722.

Razad A, Ayu G, Sutariati K, Rakian TC,
Mamangkey J, Silalahi M. 2021. Bio-Priming
Using Indigenous Pseudomonas Fluorescens to
Improve Local Upland Rice (Padi Gogo) Production
of Paebiu Kolopua and Pae Wuna Cultivars.
International Journal of Science. Technology &
Management 2(5), 1885-1899.
https://doi.org/10.46729/ijstm.v2i5.337
http://ijstm.inarah.co.id.

2022

Suriani S, Djaenuddin N, Muis A. 2019. Uji

Keefektifan Formulasi Bacillus subtilis untuk
Mengendalikan Penyakit Busuk Batang Fusarium
pada Tanaman Jagung In Vivo. Jurnal Penelitian
Pertanian Tanaman Pangan 2(3), 191.

https://doi.org/10.21082/jpptp.van3.2018.p191-197

Thakuria D, Talukdar NC, Goswami C,
Hazarika S, Boro RC, Khan MR. 2004.
Characterization and screening of bacteria from
rhizosphere of rice grown in acidic soils of Assam 86.
coverage.

https: //www.jstor.org/stable/24109255.

Verma P, Hiremani NS, Gawande SP, Sain SK,
Nagrale DT, Narkhedkar NG, Prasad YG. 2022.
Modulation of plant growth and antioxidative defense
system through endophyte biopriming in cotton
(Gossypium spp.) and non-host crops. Heliyon 8(5),
e09487.
https://doi.org/10.1016/].helivon.2022.00487.

Zhao W, Guo Q, Li S, Lu X, Dong L, Wang P,
Zhang X, Su Z, Ma P. 2022. Application of Bacillus
subtilis NCD-2 can suppress cotton verticillinm wilt
and its effect on abundant and rare microbial
communities in rhizosphere. Biological Control 165,
104812.
https://doi.org/10.1016/].biocontrol.2021.104812

90 | Hidayati ef al.




6_2022_1JB 21-6_PGPR Indigenous Peat Soil as Seed

Biopriming and Bioprotectant in Early Growth of Corn Plant
with Fusarium sp Inoculation

ORIGINALITY REPORT

14, 10, 11«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

neuroquantology.com

Internet Source

2%

=)

dokumen.pub

Internet Source

2%

e

www.pubfacts.com

Internet Source

(K

-~

Jia May Chin, Yau Yan Lim, Adeline Su Yien
Ting. "Biopriming Pseudomonas fluorescens
to vegetable seeds with biopolymers to
promote coating efficacy, seed germination
and disease suppression”, Journal of the
Saudi Society of Agricultural Sciences, 2022

Publication

(K

e

internationaljournal.org.in

Internet Source

(K

www.botanik.kit.edu

Internet Source

(2




Vincenzo Savini. "Bacillus cereus Biocontrol
Properties", Elsevier BV, 2016

Publication

(2

healthdocbox.com

Internet Source

(K

"Priming and Pretreatment of Seeds and
Seedlings", Springer Science and Business
Media LLC, 2019

Publication

(K

N Cholis, I W Nursita. " The Effect of Addition
Microbial Culture on Cow Feces as a Plant
Fertilizer ", IOP Conference Series: Earth and
Environmental Science, 2020

Publication

(K

revista-agroproductividad.org

Internet Source

(K

Saidy, A.R., R.J. Smernik, J.A. Baldock, K.
Kaiser, and J. Sanderman. "The sorption of
organic carbon onto differing clay minerals in
the presence and absence of hydrous iron
oxide", Geoderma, 2013.

Publication

(K

Plant Microbe Symbiosis Fundamentals and
Advances, 2013.

Publication

(K

repository.unsri.ac.id

Internet Source

(K




Exclude quotes On Exclude matches <1%

Exclude bibliography On



