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MUSHROOM GROWING WITH INFORMATION SUPPORT AS
OPPORTUNIT Y FOR THE DEVELOPING COUNTRIES
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Abstract

This article describes the possibility of the mushroom growing with information support in the developing countries.
Mushrooms growing can be a big opportunity for the developing countries. Very suitable above all can be the oyster
mushroom growing. The successful oyster mushroom growing in developing countries will need a reasonable information
support. This support may be performed by combination of ELearning and expert systems among others. Such solutions
can be used for example at consulting centres of devel oping countries for producing of the oyster mushrooms. These features
are demonstrated at the example of the mushroom growing in China and Kenya.
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INTRODUCTION

Growing mushrooms can be a big opportunity for the

developing countries. Very sutable above all can be

the oystermushroom growing. There are some sgcial
advantagesof the mushroom growing in the developing
courtries:

e dbundance ¢ plant wase for the substrée (straw,
corn cobs, bagasa,sawdust, creg sialks and other
agicultural and forest wase can be usedto graw
mushrooms),

e mushmoom growing can solve problem d the protein
mealsinsufficieng and starvation,

« it canincrease insufficieng of the job opportunities,

e expersive medanisation could be compersated by
cheap manpower.

The market for mushiooms continuesto growv due to

interestin their culinary, nutritional, and health benefis.

They also shav potential for use in wase managemert.

Importance of the mushioomsis following:

¢ Mushmooms have good nutritional value.

e Mushiooms provide high levels of protein, minor
elemers, vitamins and amino acids (white button
mushrooms, for example, contain more protein than
kidney beans.

e Mushmooms are the unigue health food. Most d
them have natural anti-viral and immunity-boaosting
proper-ties that are usedto fight viruses, lower
cholesterol and regulde blood pressue.

e Mushmooms are ecdogically important. Mycelium
in subdrate is adive in remediaion of contaminated
sdls.

These gpportunities can be demanstraed on the

oyster mushroom growing in China. The mushroom

cultivation in China hasa long-lasting tradiion.

Mushmooms have been growvn there for hundeds d

years. It utilizes reservesof cheap labour, sufficieng of

the materfor substréesand popularity in the Chine®

boad. The following table and grgohs illudrate the

mushiroom growing level in China:

Mushmoom growing can be a valuable metod usedto
fight poverty and strvation. It can male agiculture
more efficiet and male moneg for farmers. For
exanple there was realizeda projed in 1989 to help
people in poverty strickenareas of Chinalearn how to
grow mushmooms for self-supply. In Shouling county in
Fujian, there were many people living below the poverty
line. 94% of the families were involvedinto the projed.
Since then, mushroom cultivation in that county has
become more and maore ecanomically significant. The
inhabitants are now emergig from exteme poverty

(Oei, 1996).

Anctherproof of the ecanomic potential of mushroom
growing on developing courtries is project in oyster
mushioom production targeted for small-sale

farmers in Kisumu (Kerya 2004). In March 2005, a
dema-strdion on oyster mushioom production and
processilg was conducted in Busia and attended by

250 pati-cipants. Mary Kariaga, who paticipaed in
this project, produced120kg of oystermushmoom in a
smallroom making a profit of KSh 37,630(i. e. 5000%)
in only threemonths (Giarratano, Riley, 1998).

MATERIAL AND METH ODS

Mushmoom production is on the otherhand labour and
expertly intensive. It requiresa consideralte amount of
knowledge research, planning and cagpital investmert
to set up a production systen. The main disadvantage
of the oyster mushioom growing in the developing
courtries is the lack o the necesary information
resources.

The oyster mushroom growing can be complicated by
the following factors:
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Bacteria

The mostcommaon baderial problem encantered by
growers is Pseudomonas tolaasii. Infeded mushrooms
have a reduced shelf life. Lowering r.h. to 80 to 85
percent,and sgrinkling the suiface of the bagsbetween
flusheswith 0.2 percert bleach solution may help
mairtain control.

Fungii
Mostfungi encaunteredin oystermushmoom production

simuldions and tests studerts are getting involved
in the training which significantly increasestheir
cgpalility to remenberthings(Kontis, 2007).
« Courses can be updated, extendedand modified
very easily.
E-learning requires other mone investing to create
courses, implemert managemert systen et. There
are special Learning Managemert Systens (LMS) for
suypporting e-learning (WebCT, LearningSpace Moodle
etc.), but it is not necesary to ue LMS. PoverPant is

grow and develop on the substrée and are very rarely the very popular tod for building e-learning courses. It

parasiic.

Deformed fr uit bodies

Deformed mushmooms may result from several causes,
many of themstill unknown. However, most deformed
mushiooms may be tracedto insufficient light and
ventilation, chemicalvapours and overheted substriz
during spawn run.

Airb orne spores
A single mushioom may produceup to 4 million spaes
per hour. Inhaled speescan cause an allergic readion

is usedas a powerful and efficient e-learning
developmert ervironmen.
The eLearning main disadvantage is that the user has
to have the accesdo computer. For example, the latest
estimdes indicae that Kenya has hternet penetrdion
of 4.4%, more than 1000 cyber caes, computer
penetrdion o 2%, television penetrdion o 60%
and moble phone penetrdion of 16% (MIT Media
Laboratory, 2007). However, this situation moves
forward. This disadvantage can be solved by building-
up of training certresin the developing countries.
The following initiative can solve this problem. Media

in some gravers (Oei, 1996).New developed spaeless Lab o the Massaadhusetts Institute of Technology, along

strans can solve that problem.

with the World Bank, plans to provide a $100 laptop

The growvers needthe appropriate information and to many millions of uses in developing countries. It

knowledge to solve these problens. The succesail
oystermushioom growing in developing countries will
needa reasnable information sypport. This support
may be performed by combinaion of ELearning and
expert sysgems among others.

E-learning

E-learningisaneffediveuseof informaiontechnologies

(IT) in personal training process t is available overthe

Internet, intranets, extranets (online)roCD and DVD

(offline). k can sypport traditional learning and can

be sometimescheaper and faser (Kontis, 2007). This

pat of the proposed infamaion sipport for oyster
mushiroom growing can malke accesible the necesary
information to uses.

ELearning hassome adantagesand disadvantagesover

traditional teading. There are some adantaces:

e E-learning course is not only text and pictures
transformedto eledronic form. Through a number
of multimedia oljects (videg sound, simuldion) can
be learning more undestanding.

e In less developed countries with less literacy is
possilde to ue more speed, picturesand videa

e Itisnot necesary to sert this course for anumber d
studerts— studerts can work individually.

 Studerts can study whenthey needt and whenthey
are able to concerirate.

 Studert has evn paceof study.

 Studert can review course or its pat.

e Teahersdonot wade timein repeating the same
lecturesin clas®s.

e Questims and testsare important part of
eLearning course — through anumber d questias,

is also a huge respansihility, to male sure that the
initiative really does help uses to learn, in ways that
are machedto their needsjnterestsand cultures(MIT
Media Laboratory, 2007). The computer technology
will not be sufficient, if the appropriate information
resourceswill not be accesible aswell.
The increasing importance o the elearning in
developing countries can be documerted by 2" Inter-
national Conferenceon ICT for Developmert, Educa-
tion and Training, Nairohi, Kenya May 2007. Meeting
the netwaking needs bthe Pan-African elLearning
and distance educéion sedor, the annual eLearning
Africa conference(eLA) is the key netwaking venue
for praditioners and professioals from Africa and
all over the world. There are main fadts: elLA is the
larges gathering of eLearning and distance educ#ion
professimals in Africa, enablig paticipants to
develop multinational and cross-indistry contads and
partnemships, as well as to enhance their knowledge
expertise, and abili ties(eLearning Africa, 2007).

Expert systems

The second componert o the proposed solution
creates an expert systam. Expet systens are pat of
general caegory o computer applications known
as artificial intelligence An expert sydem is a class
of computer programs developed by researches in
artificial intelligence during the 1970s and applied
commecially throughout the 1980s.In es&nce they
are programs madeup o a set d rules that analyze
information (usualy swplied by the user 6 the
systan) about a specific classof problens, aswell as
provide analysis of the problem(s), and, dependirg
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upon their design,recommenda course of useradion

in order to implemen corredions (Quimig Chang,

1990). The expert sydems have enhancedproductivity

in business,ecdogy, medical diagnosis,social sphele

and the military. Thesesystans can be applied for the
oystermushmoom growing aswell.

Thetypical expert system consists of

e knowledgebag,

e inferenceengineand

e expanaion facilities.

The knowledge ba% is the mostimportant pat of the

whole solution, which implicates his total quality. This

ba% contains the knowledgewith which the inference
erginedraws condusions (Giarratano, Riley, 1998).The

basicscheme 6aproposedsolution is shownin Fig. 4.

The expert systems are usualy designedto have the

following generalcharaderistics:

e High performance. The sydem must by cgpale of
respanding at alevel of competeng equalto or better
than of an expert in thefield.

e Adequate respnse time. The sygem must also
perform in areasnable amount of time, comparable
to or better than the time required ty an expert to
read adecision.

e Goodreéliability. Theexpert system must ke reliable
and not proneto crasher pit will not be used

« Understandable. Thesysem shaild beabletoexpain
the stepsof its reamning while exeaiting so that it is
undestandalle (Holsapple, Whinstan, 1996).

Expet systen, as a componert o the proposed

information support, enales expert consultation of

the oystermushroom growing problensto its uses. To
illustrae sud expert consultation we will suppose the
following knowledge:

If the fruit bodies of the oyster mushrooms are miss

formed the fruit bodies have the long stipes and

dwarfed huts and they look like on the picture, then
causeis insufficiert illumination of culture during fruit
bodies deelopmen.

Thefollowing rule will corregpond with the above

mertionedknowledce:

IF the fruit bodiesof the oyster mushrooms are miss

formed

AND the fruit bodieshave the long stapes

AND thefruit bodieshave dwarfed huts

AND they look like on the picture

THEN causeis insufficiert illumingtion of culture

during fruitbodies deelopmer.

The expert consultation o the proposed solution
is shownin Fig. 6. The usercan be relocaed into
thearetical pat of the eLearning application for more
detiled information relaing to the foundsolution.

CONCLUSION

The process of the oyster mushrooms growing in
developing countries can be complicated ty number
of the problens. To solve these problens needsthe

appropriate informaion support. Proposedconceptian

of expert ELearning information sipport should

provide to its uses:

o long time educton,

o all time information resource,

o expert consultation d the pradical
problens.

The proposed infamdion sipport o the oyster

muschroom growing hasthe following benefits:

e the avallability o the saved information and
knowledge

* thelucidity of the saved information and knowledge

« theefficientforwarding of theknowledgeindependen
on the human suljed,

e morevisualpresertation of the saved information by
means of the multimediacomponerts,

e more efficient way of the informaion and knowledge
forwarding independen o the space time and
subject

graving
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Tab.1: Mushroom production in China (2002) (Jablonsky, 200

Species Amount (tons)
Pleurotus (oyster mushroom) 2 488 000
Lentinula 2228000
Aricularia 1 654 000
Agaricus 1 330 000
Volvariella 197 000
Flammulina 557 000
Tremella 183 000
Hypzisicus 242 000
Pholiota nameko 171 000
Coprinus 177 000
P. eryngii 114 000

Tab.2: World Internet usage and population (Internet W&tdts, 2007)

World Redions Population Internet Usage, | % Population Usage Usage Growth
9 (2007 Est.) Latest Data (Penetration) | % of World 2000-2007 (%)
Africa 933,448,292 33,421,800 3.6 2.9 640.3
Asia 3,712,527,624| 409,421,115 11.0 36.0 258.2
Europe 809,624,686 319,092,225 39.4 28.2 203.6
Middle East 193,452,727 19,424,700 10.0 1.7 491.4
North America | 334,538,018 230,987,282 69.0 204 113.7
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Fig. 1: Comparison of production in China and in the wdddblonsky, 2007)
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Fig. 2: Picture of $100 laptop for developing countries {MMledia Laboratory, 2007)

Expert system Knowledge base

|
m User interface H Explanation facilities H Inference engine

Database (facts)

Fig. 3: Basic scheme of a typical expert system

Expert eLearning

EXPERT SYSTEM

Knowledge . information
base knowledge
Imethods
I
experince
| technigues

N~

Fig. 4: Basic scheme of a proposed solution
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Fig. 5: The realized prototype of the expert eLearninglieroyster mushroom growing

Answer of user (mushroom grower):

System:Have the fruit bodies the long stipes?

Answer of user (mushroom grower):
System:Have the fruit bodies dwarfed huts?

Answer of user (mushroom grower):

System:Do they look like on the picture?

Answer of user (mushroom grower):

System:Are the fruit bodies of the oyster mushrooms missied?

YES | NO
ves |
YES | NO
YES

YES | MO
YES

System:| conclude: cause is insufficient illumination aflture during development of fruit bodies.
Recommendation: Measure intensity of illuminatiowl aegulate its corresponding intensity.

Fig. 6: Example of the expert consultation of the oystesimaom growing problems
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