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Abstract: 

By exploring the potential of integrating AI with Slime mold has been helpful for advancement in health care facility, 

renewable energy source management, & transport technology etc. (Gharehchopogh et al, 2023). The major 

research Slime molds have focused on the common species P. polycephalum. These Slime molds are applicable for 

problem solving ability via SMA technology (Reddy and Manjula, 2023). Few significant features of P. polycephalum 

such as to search best route for their meal, specific oscillation of plasmodium makes it suitable for their research 

with AI and SMA.  

This paper focuses the research towards other species such as P. echinosporum, that has similar features as that of 

P. polycephalum. These species are easily available in the Western part of India (Badlapur, Matheran etc.), easily 

able to grow in Oat agar media. The research on this species would be as helpful as P. polycephalum. 
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Introduction:  

Slime molds are a homogenous group of eukaryotic 

organisms, having unicellular multinucleate cell and 

plasmodial as well as sporangial stage as part of its life 

cycle. The organism is single celled multinucleate 

brainless organism known as plasmodium. The 

cytoplasm is covered by plasma membrane. In nature 

they grow on dead decaying plant parts (especially 

leaves) (Nannenga-Bremekamp,1971). 

It can grow exclusively along the shortest path possible  

between two pieces of food to select suitable nutrient 

for their diet. This feature of P. polycephalum make it 

solve maze and other geometrical puzzle, and is helpful 

to solve mathematical algorithm and optimize the 

function of natural computation and many more 

technological tools (Tero et al., 2005). During 2020-

2023 period many researchers worked on integration of 

slime mold with AI and other modern technology. 

These technologies are helpful to solve many human 

survival-based issues. It is completely brain-less 
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organism also without nerves, but its rummage 

behaviour for food becomes important for researcher to 

focus for its integration with modern technology 

(Gharehchopogh et al., 2022).  Slime molds have 

significant property to smell food, pulsate their way 

towards nutrient, and potential to remember thing 

without leaving trail, it can ameliorate if they get 

severed: these features also make it suitable for the 

research work in modern technology as for AI based 

and maze algorithm (Mortada, 2023). 

Liang et al., (2021) have generated the enhanced 

methodology of SMA in the form of CIS (Chaotic 

initialization strategy) to make it more applicable for 

human welfare. Enhanced SMA are able to support for 

optimization of learning machine parameters, able to 

evaluate structural damage and health care related 

issues and forecast urban water demands. 

SM plasmodium grows tube like structure and form 

complex net, this feature helps to solve many transports 

related problems in metro cities. It can support 

biological computer to design modern transport system 

in urban infrastructure. Its two-phase growth pattern 

helps to make digital model of modern multi-objective 

network design (Kay et al., 2022). The plasmodial 

stage of P. polycephalum has been used as model 

research organism, helpful in understanding the 

process of primitive intelligence and used to develop 

biological controlled robot (Keller and Everhart, 2010). 

Currently metaheuristic research is the most advance 

research technology. The slime molds play significant 

role on this platform as SMA algorithm from different 

optimization aspect. Metaheuristic study of SMA solve 

the issues related to wireless sensor network, optimal 

energy management, Economic Load dispatch 

problems, MRI segmentation, Mobile robots & security 

problems, (Gharehchopogh et al., 2023). 

All this research has concentrated on the single genus 

and species as P. polycephalum. This review paper 

focuses on other species of the same genus that bear the 

similar characteristics. It may helpful for future 

research. P. echinosporum is also unicellular, 

plasmodial stage in their life cycle, it has same potential 

to search shortest pathway for food search, select the 

suitable diet, and its plasmodial growth pattern tube 

like fashion make suitable for future research work. 

The research focuses on the features which make this 

species suitable for future researcher working for 

integration of Al and SMA with slime molds. 

The selected species can be cultured easily with 

suitable nutrient media (Oat agar). It has same potential 

for their growth pattern depends on the availability and 

concentration of Oat agar media (Pathak, A., 2019). 

Material and Method: The nutrient requirement of 

Myxomycetes is very specific. For the growth, it 

requires source of nitrogen, carbon, vitamins etc. we 

can say that myxomycetes follow healthy diet.  The 

culture media preparation was finalized after many 

trials and errors. They strictly follow the healthy diet. 

It was identified that similar to P. polycephalum, P 

echinosporum grows suitably on Oat agar media.  

% of agar  % of Oats  Movement of slime molds 

1% 0.5% Slower movement 

1% 1% Faster movement  

1% 2% Much faster and able to form 

network of plasmodium 

Fig: Effect of nutrient media on plasmodium growth 
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Fig: Physarum echinosporum fruiting body 

The above data shows that how the oats agar media percentage effect the growth pattern of slime mold plasmodium. 

To prepare the culture media, used 2% oats, 1% agar solution and antibiotics and antifungal agents. The 2% oats agar 

media were much suitable for the growth of their plasmodium.  

 

 

 

 

 

Fig: Spore of P. echinosporum 

Movement in Culture media.  

The significant feature of SM plasmodium is to search 

suitable diet for their growth, track the best route to 

reach their nutrients, again ameliorate if get severed 

apart. The continuous oscillation of their plasmodium 

and form complex tube-like network due to their 

levering and foraging behaviour helpful for future 

research. Due to this significant feature this P. 

polycephalum used as a model organism by the 

researchers. 

The present research make attention towards other 

species of the same genus which would bear the same 

feature as continues oscillation of their plasmodium, 

make fan like network of plasmodium. P. 

echinosporum belongs to the same genus with few 

different morphological features. Hence it would be 

suitable for future project related to AI and SMA. The 

oscillation property depends on the quantity of nutrient 

in media. If it would be selected as 0.5% oat agar media 

then, its movement and oscillation was slower, but as  

the percentage reach up to 2%, its plasmodium ran 

faster and gave best feature for their application in 

modern technology. 
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Other nutrient media like Carrot agar media were also 

selected. The selected slime mold was able to grow but 

not much faster. Other media was applied as Corn agar 

media. In this media too, the plasmodium could grow, 

but not significantly. Oat agar media was found to be 

most suitable for the growth of slime mold specially for 

Physarum species. The growth pattern on these three 

different culture media suggest that slime molds are 

selective for their diet. They are brain-less organism 

but able to smell their nutrient and react according to 

that. Where ever nutrient media were in high 

concentration in petri dish plasmodium moved faster 

towards it and made to condense network than the other 

side. 

These features of this species similar to Physarum 

polycephalum. Its plasmodium growth pattern, nature 

of nutrient media selection makes it suitable for use in 

future research. The selected species was collected 

from the Badlapur, Matheran and nearby zone of 

Maharashtra (Pathak, 2019).  

 

A                                                                                        B 

 

C                                                                                          D 

Fig: A: Culture media of P. echinosporum after four days. (Plasmodium start to form the network) 

        B. Plasmodium after 6-7 days 

        C & D: Plasmodium growth after 10-15 days (Plasmodium growth in network pattern) 

Oats agar media composition:  Oats 2%, agar-1%, distilled water, antibiotics and 

antifungal agents added 
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Identifying feature of P. echinosporum:  

The fruiting body is mostly plasmodiocarp, sometimes 

also sporangiate type. Fruiting body sessile and 

compressed laterally. Its size ranges from 0.3 to 0.6mm 

wide and 0.4 to 1mm height and up to 5mm long. The 

hypothallus is absent. The peridium is double layered. 

Peridium is white in colour and deposited with lime. 

Columella is absent. Capillitium is present in large 

quantity. Spores are black in colour. Shape of spore is 

globose and highly verrucose (Lister, 1924). 

Conclusion:  

The given research focuses on the Slime mold, a group 

of eukaryotic organisms and its application in modern 

technology like AI and SMA. The single species P. 

polycephalum has been focused for all research work, 

but there are other species that showed the same growth 

pattern and would be applicable with additional 

features. More research work with integration with 

other scientific departments may throw more light on 

this group makes a path for upcoming researcher to 

work with other species of slime molds (P. 

echinosporum) that have similar features and are easy 

to handle. In nature it can be easily collected and 

handled for the research. 
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