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PREFACE  

Dear colleagues, 

We are glad to announce the release of the 4
th

 International Conference of Food and 

Agriculture (ICOFA-2021). The ICOFA is an annual conference organized primarily 

by Politeknik Negeri Jember. In this year the theme of our conference is “Scientific 

and Technological Efforts in Sustainable Food and Agriculture” 

Surely, we plan to conduct this conference physically just like the previous ICOFA 

two years ago in November 2019. However, due to the COVID-19 pandemic, the 

situation has not subsided, the 4
th

 ICOFA 2021 was carried out virtually as same as 

ICOFA 2020 by the Zoom meeting platform. We took this option because this 

conference was already designated and funded. Keynote and invited speakers were 

also scheduled for this event. Many delegations and authors requested for this 

conference to be performed, even virtually, since they need it to cover their 

publication and sharing knowledge requirements. 

The key directions of the conference covered the discussion of advanced 

achievements and touch upon the main aspects of agriculture engineering and 

biotechnology, organic agriculture, animal science related to food, food science and 

technology, food safety, food security and sovereignty, IT for agriculture and 

renewable and novel energy sources. 

The conference was run as planned on 6
th

 November 2021 for the plenary session to 

7
th

 November 2021 for the parallel session and supported by a virtual event organizer 

started from 9.00 am to 5.00 PM. Conference models are a Plenary session with 

keynotes (40 minutes for each keynote speech) and participants' presentations (20 

minutes for each presentation). A total of 144 participants (120 presenters and 24 

non-presenters) from Universities, Research Institutes, and also Government 

Departments joined the conference in over five countries from Japan, Thailand, India, 

South Korea, and Algeria. 

Our honorable speakers were Dr. Nishu Gupta SRM from the Institute of Science and 

Technology, India, Prof. Kyung-Min Kim, Ph.D. from Kyungpook National 

University, Korea, Prof. Dr. Tosawat Seetawan from Sakon Nakhon Rajabhat 

University, Thailand and Associate Professor Bibin Bintang Andriana, Ph.D. from 

Kwansei Gakuin University, Japan.  

More than 120 full papers were submitted to the 4
th

 ICOFA 2021. After a pre-review 

on originality and language, the peer review process was arranged by Editorial 

Committee and 73 manuscripts were selected for publication in IOP Conference 

Series: Earth and Environmental Science (EES). 
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We also wish to thank the keynote speaker, invite speakers, presenters, and 

participants, and all authors for contributions to the 4
th

  ICOFA 2021 and colleague 

members of the organizing committee, please accept my deep appreciation for your 

hard working in ensuring the success of the conference.  

Editor-in-Chief, ICOFA 2021 

Dr. Ir. Rosa Tri Hertamawati, M.Si, IPM  

 

A list of Steering Committees and Organizing Committees are available in this pdf. 
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Abstract. The plants present a complex, spatially and temporally diverse ecological habitat. As 

living support of human, microorganism, microorganism and fungal. They are life in the host 

plant as endo, ecto, semi endo or other kind living mechanism. The symbiotic associations 

between microorganisms and plants are ancient and fundamental. Most of plant protection 

scientist develop the broad range of host in endphopytic microbes for the future purposes, such 

as biological control agents, growth inducer, the plant resistance inducer and soon. However, the 

development non true host of endophytic microbes are challenging. The research was done by 

isolating potential endophyte from three toga plant and then tested to spinach. The growing and 

plant pathogenic possibility test was done to eliminating the potential plant pathogen microbes. 

From 40 isolate, was detected more than 20 isolate have possibility to be a pathogen of Spinach, 

with different symptoms appearance level. The level of growth induced result also have different 

result among the potential endophyte. They appear on the growing time, the long of root and 

shoot number of spinach. The optimizing of growth promoter endophyte especially for non-host 

endophyte, need the extra path for convinced the isolated endophyte not to be potential plant 

pathogen.  

1.  Introduction 

The plants present a complex, spatially and temporally diverse ecological habitat. The root and other 

part of plant became as living support system for macroscopic organisms, microbial communities and 

fungal. The symbiotic associations between microorganisms and plants are ancient and fundamental. 

Endophytic microbes are an intriguing group of organisms associated with various tissues and organs of 

terrestrial and some aquatic plants, and are the subject of increasing interest to mycologists, ecologists, 

and plant pathologists.  

In general, "endophytic" infections are inconspicuous, the infected host tissues are at least transiently 

symptomless, and the microbial colonization can be demonstrated to be internal, either through 

histological means, by isolation from strongly surface disinfected tissue, or, most recently, through 

direct amplification of fungal nuclear DNA from colonized plant tissue. Infections of land plants by 

endophytes are ubiquitous, having been found throughout a broad range of host orders, families, and 

genera worldwide, and representing a diverse array of terrestrial and aquatic habitats [1]. 
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Most of scientist develop the broad range of host in endphopytic microbes for the future purposes, 

such as biological control agents, growth inducer, the plant resistance inducer and soon. It’s isolated 

from a sample plant and optimizing for other plant, not only in same genus but also for some long 

distance relationship plant. For axample, the fungal endophytic from aquatic legumes, Rhizobium 

leguminosarum bv. Trifolii from their aquatic legumes, was use on aplicate them into rice. As the result 

the inducer reaction was appear on the infected host [2].  

The same pathways are used in this project. Fungi and bacterial endophite was isolate from three 

different family medicinal plants or in Indonesia called Toga. There was Gotu Kola or Pegagan (Centella 

asiatica), the cat whiskers plant or kumis kucing (Orthosiphon aristatus) and Drumstick tree or Kelor 

(Moringa oleifera). The fungal and bacterial endophyte from thet plant were tested on spinach (Spinacia 

oleracea). 

2.  Material and Methods 

2.1.  Microbial Endophytic Isolation 

The isolation methodology of endophytic fungi from three different described plant performed by 

methods described by Braun et al. [3]. Hyphaltips were taken from initial isolates and transferred onto 

plates of potato dextrose agar (PDA, Hi Media India), Malt Ekstract Agar (MEA, Diftco Franklin Lakes, 

N.J.) and Tryptic Soy Agar (TSA, Merk), maintained at 18 8C or room temperature, and transferred 

every few months. Each isolates were selected for further morphological characterization based upon 

differences in gross colony morphology. The bacterial endophytic was isolate by maceration technique. 

2.2. Endophytic Screening 

For fungal morphological examination, isolates were cultured on PDA, and water agar. Cultures were 

incubated the 14 h light (dark) at 22-28oC. Following 2 weeks incubation, isolates were examined for 

colony morphology and morphological characteristics of the conidia and conidiophores. Conidia and 

conidiophores were taken approximately 2 mm inside the colony margin, mounted in water on a 

microscope slide, and observed with an Olympus BX61 microscope at 40x magnification.  

The bacterial endhophyte was examine by bacterial colony examination in TS Agar medium. Than a 

microscope slide, and observed the colony shape and other morphological type. The first screening of 

microbial endophytic was done by seed pathogenicity test. By follow [4] methodology for seed health. 

The S. oleracea seed were tested individually on each isolated endophyte. The necrotic reaction in the 

test indicated the microbial endophytic have a possibility as plant pathogenic in spinach seedling. And 

for that microbes will not use for more purpose. 

2.2.  Growing test 

The possibility of endophytic growth inducer on the Spinach was done by [5] modification methodology. 

The modification was done by adding the medium test for each endophytic microbes type. The bacterial 

endophytic was growth in LB medium for 48 hour and shake in 150 rpm at 28oC and incubated for 2 

weeks. The surface sterilized seed adding before the shaker turn on. The seed planted on sandy soil on 

the tray. Each bacteria replicated three times with five plant unit per replication. The fungi was test by 

water agar seedling test. Each fungi test was replicated three times with five plant unit per replication at 

28oC and incubated for 2 weeks 14 h light. 

3.  Result and Discussion 

The plant endophytic life as an endosymbiont. It mostly from bacterium and fungus. That lives within a 

host on specific host part or cell, without causing apparent disease. According to Ahmad et al [6] It live 

asymptomatically inside plant tissue and found the most plant kingdom. The symbiont of endophyte and 

plant are mostly mutualism, where each species has a net benefit. For example fungi Endophytic fungi 

receive shelter and nutrition from host plants and in return provide great advantages to the host. 

However, according to the [7], the evolution of endophytic microbes was start as normal plant 

pathogen, attacks their host and absorbed the nutrition from their host just like other plant pathogens. 
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Moreover, [8] informed that endophytic-host plant associations are generally treated separately from 

parasitic, pathogenic and saprophytic interactions and are viewed as mutualistic associations. However, 

endophyte–host interactions are based on mutual exploitation. Benefits to the partners are rarely 

symmetric and conflicting selection forces are likely to destabilize them. 

The mutualistic associations of endophytic and host plant appear not only at one time. They develop 

their symbiotic interaction for long time, from geneteration to generation, to specific plant to specific 

microbe’s species. To specific microbes to specific plant part. Some of them can more specifically to 

the strain, race, or pathovar. It fact make the development of non-true host endophytic microbes are 

challenging. Need to extra purposes for development of endophytic microbes from other plant host to 

other plant genus or species. 

The same result and theory was showed in this project. According to research, the necrotic reaction 

(Table 1) and seedling symptom disease (Figure 1) was appear on the spinach body part. The appearance 

of necrotic in the spinach part indicated the interaction e.g infection process was started. According to 

[9] the fungal endophytic behaviour changed due to abiotic and biotic factor. By that factor the effector 

and elicitor pathways on plant was started. Moreover, [10] reported that the abiotic factor like high light 

triggers endophyte pathogenicity, while low light supports endosymbiotic development. The 

pathogenicity under high light resulted from light-induced production of H2O2 by the fungus, triggering 

hypersensitivity, cell death, and tissue necrosis. 

Table 1.  Plant Pathogenic Posibility of Isolated Endophytic 

Isolate 

Code 

Necrotic 

Reaction 

on 

Spinach  

Necrotic 

Clearance 

Level 

Appearance Level 

B.C.R1 - - - 

B.C.R2 - - - 

B.C.R3 - - - 

B.C.R4 - - - 

B.C.R5 - - - 

B.C.R6 - - - 

B.C.R7 - - - 

B.C.R8 - - - 

B.C.S1 + 5 Clear Spot 

B.C.S2 + 1 Ambiguous 

B.C.S3 - - - 

B.C.L1 + 1 Ambiguous 

F.C.L1 + 3 Mostly Clear 

F.C.R1 - - - 

F.C.R1 - - - 

F.C.S1 - - - 

F.C.L1 - - - 

F.C.L2 - - - 

B.K.R1 - - - 
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B.K.R2 - - - 

B.K.R3 - - - 

B.K.R4 + 1 Ambiguous 

B.K.R5 - - - 

B.K.R6 - - - 

B.K.R7 - - - 

B.K.R8 - - - 

B.K.S1 - - - 

B.K.L1 - - - 

B.K.L2 - - - 

F.K.R1    

F.K.R2 + 1 Ambiguous 

F.K.R3 - - - 

F.K.L1 - - - 

B.M.R1 - - - 

B.M.R2 + 1 Ambiguous 

B.M.R3 - - - 

B.M.R4 - - - 

B.M.R5 - - - 

B.M.L1 + 1 Dim 

B.M.L2 + 1 Dim 

F.M.R1 - - - 

F.M.R2 - - - 

F.M.L1 + 5 Mostly Clear 

F.M.L2 + 3 Dim  

F.M.L4 + 4 Mostly Clear 

F.M.L3 + 3 Mostly Clear 

 

The clearance level of necrosis in the spinach indicated two think. The microbial endophyte was 

triggers a hypersensitive response visible as local necrotic lesions of the host. And the second indication 

was the necrosis on the development non-host endophyte should be treated as independent features in 

the evaluation system. The clearance level of necrosis on the spinach indicate the conflicting selection 

forces by the plant host was undergo. According to the [11], most plant pathogens carry genes encoding 

plant cell wall-degrading enzymes. However, nonphytopathogens may possess glycoside hydrolase 

other than cellulase/hemi-cellulase (or cell wall degradation hydrolases). Presence of this enzyme in 

numerous endophytes is consistent with its possible role in the diversity of sugar utilization that might 

be a useful component of a competent endophyte. 

 The growth promoter is the one of several symbiotic reactions of the microbial endophyte and the 

true-new host. According to Gomez et al [12], plant growth-promoting endophyte may be used to reduce 

the need for chemical fertilizers, but their efficiently be affected by several factor. The utilization of 
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endophytes can be protected the plant host from the rhizospheric competitors and extreme environmental 

conditions, could overcome those problems and successfully promote the crops under field conditions. 

The plant host species, the microbe type, species, race and mechanism are the most factors to 

influence the growth of plant. Not all endophytic microbes have mechanism to boost the growth of the 

host. The growth promoter is just one of symbiotic mechanism among plant host and endophytes. 

However, the deep screening is the fist pathway to the develop the endophytic. Its also the most 

important path on the development non host endophytic microbes. While, the visible necrotic symptom 

is the most part on evaluation system during the endophytic sreening.  

 

 

 

Figure 1. The growth promoter reaction compared to control (Green Box) and Seedling Symptoms 

(Red box) in Seedling Test compared to control (yellow box) 

 

4.  Conclusion 

The growing and plant pathogenic possibility test was done to eliminating the potential plant pathogen 

microbes. From 40 isolate, was detected more than 20 isolate have possibility to be a pathogen of 

Spinach, with different symptoms appearance level. The level of growth induced result also have 

different result among the potential endophyte. They appear on the growing time, the long of root and 

shoot number of spinach. The optimizing of growth promoter endophyte especially for non-host 

endophyte, need the extra path for convinced the isolated endophyte not to be potential plant pathogen. 
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