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Message 

 
I feel very happy and proud to know that the Society of Nepalese 

Students in Korea (SONSIK) is celebrating its 7th Annual General 

Meeting (AGM) and publishing the 2nd Souvenir. It is my great pleasure 

to express my best wishes and congratulation to SONSIK. 

 

It has reminded me of my old days in Korea when I was doing Ph.D in 

Seoul National University under Korean Government Scholarship June 1978 to August 1981. 

I happened to be not only the first Nepali but also the first foreigner to get Ph.D degree from 

Korea. On current situation of Nepali students in Korea, I got some information from Dr. 

Keshav Kumar Nepal, the SONSIK alumni. It is really surprising to know currently 500 

Nepali are studying in Korea. The most interesting and important that 70% of them are doing 

Ph.D and all most 95% students belong to science faculty especially in molecular biology, 

biotechnology and engineering etc. I hope these manpower will be returned to Nepal and will 

contribute their knowledge and expertise in national development  

 

After six year of my returning, I got chance to visit again Korea and meet my professors and 

old friends. I had been invited to present a scientific paper during XVI Pacific Science 

Congress Korea in 1987 that was just a year before the 1988 Olympic Game in Korea. Korea 

was enthusiastically preparing for the historic event. I felt everyone in Korea the nation and 

its people were in Olympic Fever.  

 

Another memorable visit was in 2005 when I was invited by National Institute for 

International Education Development. It was a good reunion of Korean Government 

Scholarship Alumni from ten countries and to know how each of us has been involving in 

various sectors in their own country. At the same time it is remarkable and memorable too 

meeting so many Nepali students studying undergraduate to Ph.D and Postdoctoral field in 

Korea during my visit to Seoul National University, Chosan Unversity and Sunmoon 

University. It was really nice to interact with Nepali and Korean students in my talk programs 

in Chosan University and Sun Moon University. 

 

I am so proud that Nepali students have been successful to established SONSIK which has a 

great role to work on mutual benefit of its members. I am very much thankful to SONSIK 

Alumni for conferring me the honorable membership. To flourish the voluntary organization 

we need to dream a little what could we hope to accomplish? Let all the members continue to 

think and act on creative ways of reaching out to achieve the goal of SONSIK. Once again I 

congratulate SONSIK on the occasion of its 7th AGM. I wish all the success to come. 

 

Dilli Devi Shakya, Ph.D 

Former Dean, 

Institute of Science & Technology 

Tribhuvan University 
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Message 

A small drop of water can be a river or a sea if it leads to unify together 

with other drops. Same is true with SONSIK from its initiation up to this 

7th AGM. It made me to feel excited when I got the information that 

SONSIK is going to publish a souvenir during its 7th AGM. 

 

Started with a motto “Unity is Strength”, a small but dedicated group 

studying in Korea with hormonal feelings of creating a bridge between 

the students seeking higher education in abroad countries and opportunities available in 

Korea, started the concept of establishing a forum that ultimately lead to generate SONSIK in 

2004. 

 

I feel proud to say that I was one of the members of this group. We were about 30 students 

who were gathered in the premises of Sun Moon University and drafted the constitution, 

selected the executive body and provide all the necessary inputs to establish this reputed 

society. 

 

After one year, when we met in a park of Suwon city for its first AGM, I felt that we had 

really done a great work of establishing this society. There were gathered a lot of friends to 

attain this AGM from different Universities of Korea to show their presence and encourage 

us to go ahead with much effective programs. Many seniors and migrants were also present 

on that program. It was the first successful gathering of Nepali students in Korea and a 

wonderful event. We enjoyed as if all family members of a family were gathered in same 

house for some special occasion. After this event we started celebrating Dashin, Tihar and 

other important festivals of Nepal together in different places along with the Nepali Migrant 

groups and Worker groups in Korea. This created a unified feeling of being Nepali among all 

the members of Nepal in foreign land despite of their jobs in Korea. Overall we all were 

Nepali. This was the ever feeling in my life in abroad countries where I didn’t miss my 

family members even in such great festivals. I enjoyed with the groups as equally as with my 

home mates. 

 

Until 2005, SONSIK was a big institution and a great pool of intellectuals with lots of 

supporters and well wishers around. I left Korea in February 2006 with a feeling that I will 

continue my contribution even if I will not be in Korea. 

 

Time remain passing on and now when it is 2010, I don’t know how much I could contribute 

from my side to SONSIK but I can see that SONSIK became a great society of Korea 

studying students. Journal and Souvenir publications, making linkage with NRN group, 

establishing smooth relationship with Nepal embassy and better networking are some of the 

additional activities that I have noticed are done by SONSIK.  

 

In this stage, I must respect the efforts of the executive committees formed at different times 

who have streamlined the suggestions and profound ideas put forward by individual members 

of the society. 
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Last but not least, SONSIK is one of the best student’s societies in the world and it is 

growing rapidly at right direction. To let it growing and find new horizons and dimensions in 

coming days, the whole members of the society including alumni must put their efforts 

jointly. The most important thing is that societies need the leaders who must lead it in 

apolitical way, respect the voice of individual member and think to grow above from the 

personal interests. 

 

I expect, I will remain honored myself and I think it will be the common feelings of all 

alumni, if this institution will grow without any stoppage. I wish all the best to SONSIK and 

its members for their enthusiasm and uplifting of this society and hope that this institution 

will remain paving its new dimensions all the times with new thoughts. 

 

Thanks 

 

Janardan Lamichhane (MPhil, PhD) 

SONSIK alumni 

Associate Professor 

Department of Biotechnology 

Kathmandu University, Nepal 

Mobile: 977 9841453602 

Email: ljanardan@ku.edu.p, ljanardan@yahoo.com  

mailto:ljanardan@ku.edu.p
mailto:ljanardan@yahoo.com
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Message from President 

 
It is indeed a great honor and privilege to me on hosting the 7th Annual 

General Meeting (AGM) of SONSIK in August 21-22 at the Daegu 

Mountain School, Daegu. To mark and commemorate this special 

occasion, we are publishing a second edition of SONSIK’s souvenir 

which will be released on August 21 during the inauguration of the AGM. 

 

The souvenir publication committee was formally announced on March 

1st by 6th executive committee of SONSIK headed by editor-in-chief including nine other 

members. The souvenir will be interesting and informative with messages, articles, 

advertisements and compliments appealing to all. This publication is expected to have well 

circulation within researchers, professionals and Nepalese communities throughout Korea. 

 

Being as student in the abroad, we might have tight research schedule, financial constrictions 

and cultural variation. It may raise difficulties to the individual to their academic and 

personal life. Keeping this in mind, SONSIK is trying to establish the link among the 

students across the Korea, organizing various cultural and educational programs throughout 

the year. Sometimes, the financial constraints and research loads are barrier to participate in 

such kind of activities. To reduce such kind of barrier, SONSIK has organized its AGM every 

year which might be good platform to share individual opinion with friends. 

 

At last, I would like to appreciate your contribution for this publication and thank you all for 

the high level of cooperation to make it success. Being the President of the SONSIK, I 

especially appreciate the information and advice that you have provided, and the contacts you 

have shared with me. Your assistance has been invaluable to me during my tenure. Again, 

thank you so much. I greatly appreciate your generosity. 

 

Krishna Devkota 

President 

SONSIK 
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EDITORIAL PEN 

I am indeed glad to have this opportunity to express few words on the 

behalf of editorial board. After establishment of SONSIK, among the 

several activities it carried out, it just step up academically and began 

its first publication as a SONSIK souvenir just a year ago. To give 

continuity of the SONSIK publication with diverse coverage, 2nd 

volume of the publication is now at your hands. It was possible to 

bring this souvenir in this form with the full support of executive 

members, editorial board members, and of course of all article contributors for this issue. 

In this issue of SONSIK Souvenir, we attempted to explore and include various articles from 

diverse fields. We opted to take a slightly different angle in this issue by exploring review 

articles, research articles, and also with more personal perspectives of writers, categorized as 

general articles followed by SONSIK activities at the end. The format of the present issue 

was designed in such a way that in future, SONSIK is able to publish an isolated, fully 

academic, and research oriented SONSIK journal in addition to the SONSIK souvenir with 

full of its activities, resources, information, and so on. The overall objective for this is to 

demonstrate the many unique and interesting occupations that researchers have gone through 

to get to the common goal, HAPPY LIFE (which I normally refer to).  

Review articles comprise short overview of the particular area of research while the research 

article contains complete research of particular subjects with its abstract, experimental, and 

discussion so that one can have complete picture of full research article. The third category of 

article, general article, featured in this issue encapsulates the diversity, passion and courage 

of various individuals working in different fields, across different sectors and regions of 

Korea. These stories in this section are intended to inspire readers- particularly researchers 

and academician of new generation- into believing that they can do and overcome of any 

such situation that may have been encountered. The “SONSIK activities” in this issue reflects 

the activities of the organization carried out in a single tenure and are presented in brief. 

I am very much confident that SONSIK will be a leading academic and apolitical institution 

of all Nepali students studying in Korea in collaboration with its Alumni all over the world. I 

am fully curtained that SONSIK can be the first student organization that will be publishing 

its research journal and will lead all students across the globe. 

Personally and as an editor-in-chief, I would like to thank all authors who kindly provided 

their valuable articles for publication. Particularly, Mr Yadav Khanal, Deputy Chief of 

Mission, Nepal embassy who excellently reviewed the education system of Korea and 

summarized the message to Nepali students; Mr Yogya Subedi who contributed an article 

with long experience of Korean life; and Dr Bhushan Shrestha who reviewed about Yarsa 

Gumba. I should not forget to thank all sponsors without whose generous support the 

souvenir would not have been in this stage. We, always hope to get such contribution in 

future too. 

Finally, I would like to declare that each author is responsible for the facts contained in 

his/her article and the opinions expressed therein, which are not necessarily either those of 

SONSIK Souvenir publication committee or SONSIK. 

 

Devi B Basnet, Ph. D. 

Editor-in-Chief
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Education in Korea and 

Nepalese students in Korean Universities: 

- an Outboook 
 

Yadav Khanal 

Deputy Chief of Mission, 

Embassy of Nepal, Seoul 

 
 

Earlier form of education in Korea can be 

traced back to 372 AD. At the beginning, 

education pattern in Korea was consisted of 

ethics based on Confucianism and gradually 

Buddhism was introduced in the curriculum. 

Modern schools were first introduced in the 

19th century. Christian missionaries and 

members of independence movement were 

active in opening schools. Concrete 

foundation of education was established in 

1945, only after the liberation from Japan’s 

35 colonial rules. Korean history is full of 

several ups and downs but education was 

given major focus by every regime and was 

adjusted through changing objectives 

according to the needs of the time 

throughout the history. This psycho-socio 

trend keyed up Korean education as one of 

the major contributor for the rapid economic 

advancement of the country which is one of 

the noted examples in the world today. 

 

Korea's political and cultural changes of the 

1960s and 70s resulted in a quantitative 

expansion of the Korean education system. 

During this time, Korea introduced a 

compulsory education system with an 

economic objective that suddenly increased 

the enrollment of more than 85% of students. 

Consequently, Korean education proved that 

the human capital is the only one factor for 

the economic development of the country. 

That is complemented by the motivation, 

nature and ability to work together; the 

credit goes straight to the Confucianism. 

Strong social demand for education is 

deeply rooted to the Korean tradition; 

perhaps the tendency is not available in 

other parts of the world. South Korea spends 

nearly 7.5% of its GDP in education sector 

alone. The tradition of devotion of all 

possible means available under their 

disposal for the education of their children 

still profusely exists in Korean society. 

 

Korea now stands as 15th largest economy 

in the world by GDP, 12th by purchasing 

power parity (PPP) [1] and per capita 

income reaching nearly to the tune of 

20,265 USD [2]. Accordingly, the country is 

rated within the first ten in terms of 

mathematics and science proficiency [3]. 

Contrarily, the rating of Seoul National 

University which is known to become the 

top university in Korea is rated at 21st in 

Asia and 164th in the world [4]. Seoul 

University together with most of the 

Universities in Korea are highly advanced 

with qualified teachers, world class 

infrastructure, research facilities and  

faculties but all of them lagging behind in 

the global ranking. The reason is said to 

have been the lacking of internationally 

acclaimed teachers and scholars. It is often 

said that the facilities given to these foreign 

professors are less attractive compare to 

Korean teachers 

(repec.org/esFEAM04/up.13401.1079576870.) as 

the university system does not encourage 

the native scholars to replace with the 
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foreign one. Despite all these facts Korean 

universities have been able to attract more 

foreign students since last decade. 

The rapid economic expansion and the 

demand of education had significantly 

contributed to the shortage of labor force in 

Korea. As a result of this, most of the SMES 

are demanding the Government to further 

open the labor market for the migrant 

workers as the local supply in not meeting 

their need. The Government is very 

cautiously doing so with traditional posture. 

Currently, situation is much improved but 

the facilities given to foreign and native 

workers are still unfair. On the other hand, 

universities in Korea are keeping the stance 

with national priorities making the 

education production oriented and maintain 

the traditional track emphasizing less on the 

diversification. This makes their education 

contributive to the national economy but 

lags behind in the international 

competitiveness. But off late, we can 

witness a different trend of high demand of 

higher studies that is causing the shortage of 

labor intensive local manpower and the 

trend is likely to grow further.  

Universities in the process of 

Globalization:  

Korean Universities are aggressively 

engaged in their quest for globalization 

since last decade. The Government is also 

encouraging and supporting them in their 

campaign. The objective of the campaign is 

to boost the Korean image and to put the 

education system as a foundation for the 

exemplary economic development of the 

country. The Government has launched the 

Study Korea Project and liberalized 

scholarship program for foreign students. As 

a result of this effort the number of foreign 

students has reached to the tune of 75,000 

by the end of 2009 whereas there were only 

17,000 in 2004 [5]. The 75,000 goal was set 

for the year 2012 but was achieved three 

years earlier and later the goal was 

readjusted to cross 100 thousand mark by 

2012. The credit goes to the Study Korea 

Project launched in the year 2004 and later 

further mechanism ware setup to attract and 

facilitate more foreign students in Korean 

Universities. Korean Universities are in fact 

racing for global competition. Almost 

universities have opened a unit called 

Global Centre in order to address the 

concerns of international students. Any 

foreign student can be benefitted through 

that centre and these centres can be highly 

instrumental in sharpening the global edge 

of Korean Universities. 

  

Presence of Nepalese students in Korea:  

The admission of Nepalese students in 

Korea dates back to late 70s. Since then 

students gradually started to join universities 

throughout Korea. Approximately, 200 

students have either completed Master 

degree or doctoral research from different 

universities. It is understood that the Nepali 

students are highly competitive and highly 

enthusiastic in their research and have been 

found outstanding in their research work. 

They are hard working and always maintain 

the pace and enjoy an excellent relation with 

professors and faculty members. Currently 

there are 458 students as per the record of 

Government of Korea. Out of this figure 

366 are male and rest 92 are female students. 

The following table further highlights on the 

current presence of Nepalese students in 

Korea: 
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level Male female 

College (D2-1) 4 4 

Undergraduates (D2-2-2) 50 13 

Graduates (D2-3) 122 34 

Ph.D (D2-4) 119 24 

Language Course(D4-1) 33 15 

Another Training (D4-2 4 0 

Professors(E-1) 4 0 

Resea4rch (E-3) 30 2 

 Total M/F 366 92 

Grand 

Total 
366 + 92            ☞ 458 

Aborted: www.immigration.go.kr/HP/COM/bbs_003/BoardList.do (As of may 2010) 

 

Nepalese students in Korea have been 

distributed in University of all regions of the 

country and especially in Universities like 

Seoul National, Sunmoon, Ajou, Chonbuk, 

Chungnam, Ewha, Hanseo, Kangwon, 

Kyungpook, Sogang, Soonchunhyang, Sun 

Chunhyang, Yeungnam, Yonsey and 

Channam National and Chosun University 

and institutes KAIST and GIST etc. 

 

Post graduation scenario of the students:  

Quite a high number of Nepalese students 

have gone either to the third country or 

employed in Korea itself in the past after 

being graduated from Korean Universities 

due to apparent lack of competent employer 

in Nepal. Nepal has been unable to utilize 

this qualified human resource and have been 

forced to move to the third country for 

employment. This indeed is a depressing 

picture for the nation. Around 100 former 

Nepalese students are believed to have been 

in Nepal being attached to the private as 

well as to the public institutions. Many of 

them are faculty members in different 

universities and colleges in Nepal. Some of 

them are Government officers attached to 

Government or semi government 

institutions, NGO and INGOS. There is a 

large poll of students in the field of 

biochemistry, Nano-science, molecular 

biology and natural sciences followed by IT, 

engineering, NGO studies, arts and 

commerce. They are either attached to some 

multinationals in Korea itself or have moved 

to the other countries. There are equally a 

large number of students who have studied 

in the religious field including theology and 

Buddhism. 

 

It is important for a country like Nepal to 

create an environment to utilize this 

important section of human resource in 

Nepal itself after completion their education 

in foreign Universities. It can simply be 

assumed that the students may be willing to 

work even with lower perks and benefits 

compare to other developed countries if they 

were offered relevant job in Nepal. The 

Government therefore must make credible 

efforts to create enough businesses at home 

so that these students can go straight back to 

Nepal after the completion of their studies.  

 

It is also to be noted that a large number of 

Students who have been to other countries 

for study have either migrated or have not 

returned to Nepal after completion their 

study. To address this situation, the 

Government as well as the private sector 
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both must work hand in hand to create 

business climate, that not only attracts 

students from Korea but also from other 

countries as well.  

 

Nepal is an extremely diverse country in 

almost every sense and more so in terms of 

bio-diversity. Due to the geographical and 

altitudinal variation, Nepal has various 

climatic conditions in different zones of the 

country at the same time of the year. That 

can provide quite an inventive venue for 

bio- research and development. The climate 

is equally congenial for commercial 

production of organic crops and vegetables. 

The expertise can be used for the research 

and development of varieties of herb and 

Medicinal plants in Himalayan region and 

mountain slopes.   

 

Student’s other activities:  

Nepalese students have created a forum 

called Society of Nepalese Students in 

Korea (SONSIK) in 2004. Despite severe 

constraint of time and resources the Society 

has been trying to unite all Nepalese 

students studying in Korea. Together, the 

society is engaged in organizing different 

activities including seminars in the interest 

of Nepal and the society itself. The society 

now needs to focus on the basic problems of 

students and open up for the prospects for 

the students themselves after the completion 

of their study joining hands with 

Universities and the concerned Government 

authorities on the both side. The Society can 

be more instrumental to disseminate 

information about Korean universities and 

admission related matters and assist students 

in Nepal.  

 

Problem encountered by Nepalese 

students 

There were plentiful problems in the past 

specially in getting information on the 

admission related matters owing mainly to 

the language barrier. It seems that things are 

getting much easier these days. However, 

some worth mentioning problems were 

featured during the collection of opinion 

with some selected students:  

 Either none or very little access to the 

information in English about 

Universities.   

 Government Scholarship program also 

are not well publicized in Nepal.  

 There is no set of research pattern that 

largely depends upon the professor’s 

discretion. 

 Students are often pressured by 

respective professors to spare lot of time 

to assist    their private projects.  

 Cost of living is getting higher making 

the education less affordable.  

 There is no clear provision of the 

scholarship and the part time 

employment is virtually none existent. 

 There are no focused grievance 

handling mechanism/authorities. 

 For research students there is dearth of 

information and data about our own 

country Nepal. 

Despite all these constraints our 

student’s motivation level for an education 

in Korea is quite encouraging and the 

number of aspiring students is increasing 

every year. The student’s society with 

hands from the concerned authorities of 

both countries can work more to resolve 

that restraints and also create better 

educational environment in Korea for 

Nepalese students. We can work more in 

collaboration between universities of both 

countries especially in organizing teachers 

and student exchange programs, that 

certainly brings both sides more closer. To 

facilitate these exchanges the vacation time 

must be made analogous if possible on the 

both ends.  
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And finally 

Korea has convincingly demonstrated the 

unparallel role of human capital in the 

nation building process. Thus, we should 

agree that the elemental output of the 

education must go to the students, and the 

nation they belong to. Students themselves 

who have gone through tremendous exercise 

and experiments under the most demanding 

and studious circumstance in Korea should 

be in the best position to know about the 

desired application of their academic 

attainment in Nepal. They themselves can 

devise the best possible enterprise for their 

own carrier as well as for the future of the 

nation. Having completing their education 

in Korea they have not only completed their 

academic requirement but also have added 

immense value on them with a wide 

knowledge of Korean development 

experiences and work ethics which can be 

highly instrumental for our country and 

students themselves are the best source to 

lead away out for the public as well as 

private sector for every initiatives to be 

taken in this direction. 
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Yarsa Gumba (Ophiocordyceps sinensis): A national 

pride of Nepal 

 
Bhushan Shrestha, PhD 

Green Energy Mission/Nepal, 

Anam Nagar, Kathmandu,Nepal 
 

 

Yarsa Gumba is a highly prized medicinal 

herb of Nepal. It is collected throughout 

alpine grasslands of the Himalayas of Nepal, 

including those of China, Bhutan and India. 

It is a mushroom, growing on a larva of 

ghost moth, a lepidopteran insect. During 

the summer and early autumn, mature 

fruiting bodies of Yarsa Gumba release 

millions of ascospores in the air, which 

infect the larvae through its soft skin and 

germinate inside the larva body. This is the 

time when the larva shed the skin [1]. When 

the self-defence mechanism of the larva gets 

weaker, the fungal cells spread throughout 

the body through the circulatory system. As 

the larva is subterranean in habit, it 

continues digging the soil and enters inside 

from its rear part in a vertical position. This 

is the reason the host larva of Yarsa Gumba 

is always in vertical position and the herb 

grows from the head part of the larva. 

During the winter season, the fungal cells 

rapidly proliferate inside the larva body and 

consume all the internal organs of the larva 

except its exoskeleton. The fungal cells then 

convert into the compact white mass inside 

the body of larva, which is called 

endosclerotium. Endosclerotium is a 

dormant stage in the life cycle of Yarsa 

Gumba which can resist unfavorable 

environmental condition, mainly the snow-

cold temperature.  When the spring comes, 

the outer temperature slowly rises up and 

the endosclerotium starts germinating and 

extrudes through the prothorax region of the 

head and ultimately protrudes through the 

soil. The part of Yarsa Gumba that appears 

from the host larva is called stroma. Mature 

stroma consists of two parts, the basal part 

known as stalk or stipe or stem and the 

apical part known as head or fertile part (Fig. 

1). Stroma gets fully mature in the summer 

when the head or the fertile part again 

produces ascospores, which infect the larvae 

in that regions. This is the season when the 

collectors start collecting Yarsa Gumba. 

Thus, the life cycle of Yarsa Gumba needs 

one year to complete. In spring and summer, 

it grows out of the host larva and forms a 

mushroom fruiting body above the ground, 

but grows inside the host larva during 

autumn and winter. 

 

 
Fig. 1. A fresh specimen of Ophiocordyceps 

sinensis 

 

In old times, it was thought of as a 

miraculous organism that changed itself into 

a plant in the summer and insect in the 

winter. Use of Yarsa Gumba as herb is age-

old according to the Ayurvedic philosophy. 
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In Atreya Samhita, which is more than four 

thousand years old, it has been mentioned as 

Bhu-Sanjibani and its use as Sannipatik 

Brikka Maha Phiranga, which means it 

cures complicated kidney and syphilis 

diseases. Charak Samhita, named after 

Charak, a pupil of Atreya, also followed 

Atreya Samhita in its medicinal use. At 

present, it is well known in the alpine region 

of Nepal as a tonic and aphrodisiac drug. 

 

In China also, Yarsa Gumba has been knows 

for over 2000 years [2, 3, 4, 5]. Shin-Zhen 

Li (1578) recorded yarsa gumba in 

Compendium Materia Medica during the 

Ming dynasty [6]. This book includes 

descriptions of 1,892 different kinds of 

herbal medicines. From the middle of the 

Qing dynasty, it has been used as a tonic and 

supplement for court cuisine in mainland 

China, and was introduced to Japan through 

Nagasaki. According to Winkler [7], Yarsa 

Gumba is mainly Tibetan in origin and in its 

use. It was described as a sexual tonic in 

Tibet in the 15th century. Yarsa Gumba, 

meaning summer plant winter worm in 

Tibetan, is variously spelled as yartsa gunbu, 

yartsa guenbub, yer tsa gun bu, etc. It is 

popularly known as dongchong xiacao in 

Chinese, Totsu Kaso in Japanese and 

dhongchunghacho in Korean. It is 

colloquially known as caterpillar fungus in 

English and less frequently as summer plant 

winter worm.   

 

In the west, this miracle herb became known 

through a Frenchman Dominicus Parennin. 

In 1723, he sent a few Chinese drugs, 

including Yarsa Gumba, to the Academy of 

Sciences in Paris, with some explanatory 

remarks on them. de Réaumur [8] then 

published about it in a French scientific 

journal, based on the materials sent by 

Parennin. The herb was known as Hia tsao 

tom tchom in contemporary Chinese [8]. 

The term ‘plante ver’ was coined in French 

by him, which means ‘plant worm’. He 

opined that the plant transformed into a 

worm by the process know as 

metamorphosis. The herb was very rare in 

Peking, then capital of China, and it grew 

only in Tibet and Shichuan [8]. Due to its 

scarcity, it was used only in the palace of the 

Emperor. Its qualities were compared to 

those of Ginseng and it was reputed in 

China as a strengthener and restorative. At 

that time, the black, old and rotten pieces of 

the herb cost more than four times its weight 

in silver [9]. He described that the herb was 

boiled inside duck under the gentle fire, 

after which the herb was taken out and the 

duck meat was eaten morning and night for 

eight to ten days. Parennin himself tried this 

when he was very sick during his visit to 

China. He was prescribed Yarsa Gumba by 

the royal herbalists when he was found in a 

state of complete exhaustion. The herb was 

brought to Japan by the Chinese amongst 

other medicines, and was said to possess 

cordial virtues [10]. 

 

Berkeley [11] scientifically identified the 

herb as a fungus, based on the materials 

preserved at the Herbarium of the Royal 

Botanic Gardens at Kew and scientifically 

named it as Sphaeria sinensis Berk. The 

scientific name was later changed to 

Cordyceps sinensis (Berk.) Sacc. [12, 13]. 

Very recently, the name has again been 

changed to Ophiocordyceps sinensis (Berk.) 

G.H. Sung, J.M. Sung, Hywel-Jones & 

Spatafora by Sung et al. [14], based on 

molecular and morphological characters.  

 

Although Yarsa Gumba has been collected 

and used in the alpine regions of Nepal, but 

its scientific documents are rare in Nepal. 

Yarsa Gumba was mentioned growing at an 

altitude of 4,200 m of Chakure Lekh, South 

of Jumla district by Balfour-Browne [15]. It 
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was also included in Medicinal plants of 

Nepal published by the then Department of 

Medicinal Plant under the Ministry of 

Forestry and Soil Conservation in 1970 [16]. 

Its use as a medicinal herb in the high 

altitude community of Rolwaling Sherpa has 

been discussed by Sacherer [17]. It has been 

reported from 4,280 m altitude of Dolpa 

district also [18]. Besides O. sinensis, 

another new Cordyceps species, i.e., O. 

nutans (syn. C. nutans), growing on bug, 

was reported from Manang by Shrestha [19]. 

More Cordyceps species were recently 

reported from Nepal [20, 21]. Traditional 

use of Yarsa Gumba in Dolpa district has 

been well described recently [22]. 

Specimens of Yarsa Gumba have been 

collected from Nepal and Bhutan and 

preserved in the herbarium of the Royal 

Botanic Gardens, Kew [6]. Its forage in 

Nepal has been well described by Halpern 

[4]. 

 

Given the over collection of Yarsa Gumba 

in its natural habitat, its culture and 

cultivation in artificial medium under 

appropriate environmental conditions has 

proved to be an alternative way to supply it 

in large quantity. Ascospores and tissues 

from the fresh Yarsa Gumba can be grown 

in artificial media and it can be grown at a 

faster rate using the liquid culture method. 

China is leading in the artificial production 

of Yarsa Gumba mycelium, whereas Korea 

and Japan have reported a lot about artificial 

cultivation of other Cordyceps species. 

 

Although God has gifted us with this 

valuable herb, but due to lack of research we 

are lagging behind our neighboring 

countries in its utilization. Scientific 

collection of Yarsa Gumba specimens from 

different ecological regions of Nepal and 

their preservation in a national herbarium is 

highly recommended. Also, the trade of 

Yarsa Gumba should be recorded well in 

order to have the correct data of its export. 

Moreover, Yarsa Gumba should bear their 

local trade names before export in order to 

reduce the exploitation of Nepalese product 

in the international market. Universities and 

research organizations should give priority 

to biological and pharmacological studies of 

Yarsa Gumba. Let’s make our country “A 

Nation of Yarsa Gumba” in the world 

community. 
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Abstract 

The worldwide increase in oil price due to its high demand but limited supply from natural 

source and also environmental pollution due to its excess use and emission of CO2 have 

collectively prompted scientists to find an appropriate alternative which would overcome these 

problems. For this, the renewable energy so called biofuels could be the best alternative in the 

future. Among the different forms of biofuels, the second- and third-generation biofuels which 

are usually produced by using microbes (bacteria, yeasts or algae) are an attractive approach in 

the recent years. Specially, the heterologous production of biofuels in most amenable and user 

friendly hosts like Escherichia coli, Pseudomonas and Saccharomyces have largely been studied 

in the past few years. Here we assess the feasibility and challenges that are met during the 

production of biofuels using the microbes. 

 

Keywords: Biofuels, metabolic engineering, microbes, bioengineering 

 

Abbreviations 

ABE – Acetone, Butanol and Ethanol; BTL - Biomass to Liquid; GW – Giga Watt; IEA – 
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United Nations Environment Programme; USITC - US International Trade Commission 

 

Introduction

Biofuels include varieties of fuels in some way 

derived from biomass, commonly produced 

from plants, animals and micro-organisms and 

also from organic wastes. The biofuels may be 

in solid, liquid or gaseous state. Bioenergy is 

one of the so-called renewable energies and 

more often it is also called as biofuels to its 

narrower sense. However, the modern 

bioenergy comprises biofuels for transport and 

biomass for heat and electricity production. 

Here we will focus only on biofuels for 

transport which is the most fascinating field of 

bioenergy with respect to the world’s current 

environmental and economic scenario. 

 

On the basis of their present and future 

availability, biofuels for transport can be 

divided as first, second and third generation 

biofuels [1]. Second and third generation 

biofuels are also called ‘advanced biofuels’. 

The biofuels derived from direct food source 

and commercially produced using 

conventional technology are called first 

generation biofuels such as bioalcohol, 

biodiesel, bioether etc. The basic feedstocks 

are seeds, grains, or whole plants from crops 

such as corn, sugarcane, rapeseed, wheat, 

sunflower seeds, palm oil and jatropha oil. 
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These plants were originally selected as food 

or fodder and most are still mainly used to feed 

people. The most common first generation 

biofuels are bioethanol (currently over 80% of 

liquid biofuels production by energy content), 

followed by biodiesel, vegetable oil, and 

biogas.  

 

The biofuels derived from a variety of non-

food sources are known as second generation 

biofuels. The non-food sources include waste 

biomass (e.g. the stalks of wheat, corn stover, 

wood etc). Second generation (2G) biofuels 

use biomass to liquid (BTL) technology, by 

thermochemical conversion (mainly to produce 

biodiesel) or fermentation (e.g. to produce 

cellulosic ethanol). Many second generation 

biofuels are under development process such 

as biohydrogen, biomethanol, bio-DME (bio-

dimethyl ether), Fischer-Tropsch diesel, 

biohydrogen diesel, and mixed alcohols.  

 

Oilgae or algae fuel is a biofuel produced by 

algae and known as a third generation biofuel 

[1]. Algae are feedstocks from aquatic 

cultivation for production of triglycerides 

(from algal oil) to produce biodiesel. The 

processing technology is basically the same as 

for biodiesel from second generation feed 

stocks. Other third generation biofuels include 

alcohols like bio-propanol or bio-butanol. The 

bio-butanol has properties closer to gasoline 

than bio-ethanol. In comparison to ethanol it 

has higher energy content, less miscible with 

water, and easily supplied through the gasoline 

pipeline. Thus it can serve as a direct substitute 

of the gasoline.  

 

In general, the conversion of renewable 

resources into biofuel or its precursor occurs 

by three routes: i) direct production by 

photosynthetic organisms, such as plants and 

algae, ii) fermentative or nonfermentative 

production by heterotrophic microorganisms, 

such as bacteria, yeast or fungi, and iii) 

chemical conversion of biomass to fuels. 

 

Types of natural transport fuels and their 

biofuels substitutes 

Gasoline or petrol, the fuel for spark ignition 

engines, is a mixture of C4–C12 

hydrocarbons with energy content of 32 

MJ/L. Linear, branched, and cyclic alkanes 

compose 40–60% of the fuel mixture, while 

aromatics compose the remaining part. 

Short-chain alcohols and alkanes comprising 

the advanced biofuels are the equivalent 

fuels for gasoline and thus can replace it in 

the future [2]. 

 

Diesel fuel, the fuel for compression engines, 

is a mixture of C9–C23 hydrocarbons with 

an average carbon length of 16 and energy 

content of 38.6 MJ/L. Linear, branched, and 

cyclic alkanes compose ¾  part or 75% of the 

fuel mixture, while aromatics compose the 

remaining ¼  part or 25%. Fatty acid methyl 

esters (FAMEs, biodiesel), fatty alcohols, 

linear or cyclic isoprenoids are the 

renewable counterparts of diesel and thus it 

can be replaced by these biofuels [2].  

 

Finally, jet fuel, the fuel for gas turbines, is a 

mixture of C8–C16 hydrocarbons with 

energy content of 53.4 MJ/L. The Jet fuel 

contains a maximum of 25% aromatic 

compounds in the fuel mixture. Potential 

advanced biofuels composed of fatty acids 

and isoprenoids that have higher energy 

density than gasoline or diesel fuel 

counterparts can replace the jet fuels in the 

future [2]. 

 

Biofuel production from renewable 

feedstock 

Not only the worldwide shortage of 

petroleum fuels and their increasing price 

but also the increased greenhouse effect of 

CO2 released by their excessive use have 

challenged scientist to find an alternative to 

the petroleum fuels. Biofuels from the 

renewable resources could play a pivotal 
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role on this burning topic. A branch of 

biotechnology also called as “white 

biotechnology” which deals with the 

bioproduction of fuels and chemicals in 

industrial scale from renewable resources [3] is 

booming in the recent years. Due to abundance 

and renewable nature of biomass, its 

conversion to biofuels through a reliable, 

affordable and environmentally sound 

technique could replace the fossil fuels. 

 

 

 

Figure 1: General bioprocess scheme for the production of fuels from renewable feedstocks 

(Source: Dellomonaco et al. [4])

 

A variety of biomass feedstocks can be used 

for the production of biofuels (Fig. 1). These 

include agricultural residues containing 

lignocellulosic biomass, algae, edible crops, 

non-edible oil seeds and industrial waste 

products such as sugarcane bagasse and other 

industrial by-products. In general, 

lignocellulosic biomass which is the largest 

known renewable carbohydrate source 

contains about 25% lignin and 75% 

carbohydrate polymers (cellulose and 

hemicelluloses) but the composition varies 

among the species. Oil seeds are mainly 

composed of various triacylglycerols (TAGs) 

molecules consisting of three fatty acids 

chains esterified to glycerols. If this non-food 

feedstock could be used as a renewable source 

for biofuel production, it would be more 

economically viable as well as sustainable for 

the long run.  

 

Corn, wheat and barley or sugarcane and beet 
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which are the source of starch and sugar 

respectively are currently being used as 

primary source for production of bioethanol, 

while TAGs extracted from soybean, palm or 

sunflowers are chemically esterified to 

biodiesel. Both of these processes are under 

controversy because they are expensive and 

also use the edible crops that directly affect 

the food stock. Thus the most important thing 

is how to use the large mass of lignocellulosic 

biomass. Although some efforts have been 

carried out to utilize such biomass but it 

would be a great success if we could find the 

enzyme that efficiently breaks the lignin into 

its monomers and that could be utilized to 

produce a biofuel candidate. Recently some 

breakthroughs are done in utilizing fatty acids, 

phenylpropanoids and other amino acid 

residues to convert into various types of 

advanced biofuesl [5-7]. A variety of 

microorganisms have been used in this 

process of bioconversion of biomass to 

biofuels. Out of these, the more significant 

microbes are Saccharomyces sp, Pichia sp 

and Candida sp which belong to yeasts and 

Escherichia coli and Zymomonas sp belong to 

bacteria.  

 

The most convenient and cost-effective 

approach for large-scale production of 

advanced biofuels would be from 

microorganisms by engineering their innate 

and de novo metabolic pathways. It is because 

of following reasons: i) recent advances in 

molecular, systems and synthetic biology that 

allow for the rapid engineering of microbial 

biosynthetic pathways to produce a variety of 

advanced biofuel cadidates such as alcohols, 

esters, alkanes and alkenes from the 

isoprenoid and fatty acid pathways, ii) 

industrial fermentation knowledge can be 

readily applied to the microbial production of 

advanced biofuels, iii) microbial biofuels are 

produced in bioreactors thus they can be 

placed wherever needed and iv) finally, once 

the breakdown of lignocellulosic biomass is 

economically feasible, the microbes could 

generate biofuels from the waste and the most 

abundant biomass available in the earth. 

 

Solvent production from biomass is not a new 

concept. Large amounts of acetone, butanol 

and ethanol were produced by fermentation 

(ABE fermentation) early in the twentieth 

century, although a decline of the 

fermentation began as a result of economic 

competition from the petrochemical industry 

after the World War II [8]. ABE fermentation 

is achieved by microorganisms of the genus 

Clostridium under strictly anaerobic 

conditions. Biosynthetic pathways and 

relevant genes to ABE fermentation in 

Clostridium acetobutylicum are well studied. 

 

It was reported that biomass contributed about 

1% to the total global electric power capacity 

of 4,300 GW in 2006. Similarly, Worldwide 

ethanol production for transport fuel increased 

by three fold between 2000 and 2007 from 17 

billion to more than 52 billion liters, while 

biodiesel also expanded by eleven-fold from 

less than 1 billion to almost 11 billion liters. 

Altogether biofuels replaced 1.8% of the 

world’s transport fuel. Investment into 

biofuels production capacity probably 

exceeded $4 billion worldwide in 2007 and 

seems to be growing rapidly. 

 

Bioethanol vs biobutanol 

Biomass as a renewable energy source has 

gained increased attention because of energy 

and environmental concerns. Typically, 

biomass is converted to ethanol as a 

transportation fuel. According to the US 

International Trade Commission [9], 4 billion 

gallons of bio- ethanol was produced in the 

United States in 2005, and both the 

production capacity and the demand for bio- 

ethanol are increasing rapidly. However, 

ethanol is not an ideal replacement for 

gasoline because of its high water content and 

low energy density relative to gasoline. On 
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the other hand, 1-butanol is hydrophobic and 

its energy content (27 MJ/L) is similar to that 

of gasoline (32 MJ/L). It can completely 

replace gasoline or mix with gasoline at any 

ratio. It can also be stored and transported 

using existing infrastructure. Furthermore, the 

vapor pressure of 1-butanol (4 mmHg at 

20°C) is approximately 11 times less than that 

of ethanol (45 mmHg at 20°C). As such, 1-

butanol has been proposed as a substitute and 

supplement of gasoline as a transportation 

fuel. 

 

The microbial L-butanol has been produced 

from various species of Clostridium, 

particularly acetobutylicum. C. 

acetobutylicum is a Gram-positive obligate 

anaerobe which also produces byproducts 

such as butyrate, acetone, and ethanol in 

addition to butanol. As a result, its 1-butanol 

yield is difficult to control. Relatively slow 

growth rate and spore-forming life cycle of 

Clostridia create additional problems for 

industrial fermentation. Also there is a limited 

genomic information and, tools and 

techniques of gene manipulation for 

metabolic engineering to enhance the 

productivity from such strains. Therefore 

heterologous production of the biofuels from 

a user friendly host like E. coli or 

Saccharomyces sp is under investigation. 

Some findings have already shown a promise 

of these microbes to be used in industrial 

scale production of the biofuels. 

 

Discussion and future prospects 

Production of biofuels from biomass derived 

sugars has attracted much attention during last 

few decades due to the rising petroleum price 

and as an effort to reduce CO2 emissions for 

safety of ozone layer. As the first-generation 

biofuels use direct food source there has been 

a rising controversy in its mass production. 

Shifting of agriculture from human food 

source to biofuels production can result in 

food crisis around the world and there will be 

a fight for food/fuel between people and cars. 

Not only this but also a loss of biodiversity is 

possible due to large scale cultivation of 

single plant species. Therefore, the focus 

should be on development and production of 

second- and third-generation biofuels rather 

than the first-generation to ensure the food 

security and to protect the biodiversity. 

 

There are different arguments, news and 

views regarding the feasibility and 

environmental costs of different biofuels.  

 
[Booze To Biofuels: Fuel For The Future? 

ScienceDaily (Aug. 29, 2007) — Cars in the future 

could be running on fuel made from the by-

products of brewing and distilling thanks to a new 

research project at the University of Abertay 

Dundee]. 

 

[Some Biofuels Are Worse Environmentally Than 

Fossil Fuels, Analysis Shows – Science Daily (Jan. 7, 

2008)]. 

 

Arguments are also being made that fuels 

produced from US corn, Brazilian soy and 

Malaysian palm oil may be worse overall than 

fossil fuels. The production cost is much 

higher than they actually return. In the same 

topic some suggest a modest net benefit. 

Therefore the best alternatives would be the 

biofuels from residual products such as 

recycled cooking oil and ethanol from 

lignocellulosic biomass. Scientists around the 

world are trying to find a simple and cost 

effective way to produce more biofuels from 

waste or low value products. Relative to 

petroleum almost all biofuels diminish 

greenhouse-gas emissions. The principal 

advantages of bioethanol over traditional 

fossil fuels are that it is CO2 neutral, it 

produces 65% less greenhouse-gas emissions 

and because it burns at a higher temperature it 

is better for fire safety.  Some estimates 

suggest that around half of the world’s oil 

reserves have been used up in the last 200 

years. Therefore, for energy security, there is 

an urgent need for the development of 
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alternative fuels all over the world. However, 

different biofuels vary enormously in how 

eco-friendly they are and thus we should 

smartly promote only the right biofuels 

otherwise we will not be helping the 

environment much at all. 
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Abstract 

The effects of Brassinosteroids (BRs), a phytohormone, are well known in many 

physiological processes of the plant growth such as embryogenesis, cell elongation, 

vascular differentiation, fertility, senescence etc. The BRs application on crops increase 

yield, stress tolerance and qualities. Moreover, it is environmentally safe and nontoxic. 

However, the effect is dramatically reduced when the application is shifted from growth 

room to field due to their unstable nature and low absorption by plant tissue. In field, only 

limited BRs (brassinolide, epibrassinolide, homobrassinolide and TS303) increase yield 

in specific plant in specific stage of development. The discovery of BR analogs which is 

biologically active, stable, and absorbable to plant tissue, can result high quantity and 

quality production of wide varieties of crops. However, the high cost of synthetic BRs 

and their variable results are diminishing their application in field. By contrast, 

modulating endogenous BR activity by direct manipulation of genes involved in either 

BR biosynthesis or signaling could allow for better crop yield and plant performance in a 

uniform and predictable manner.  

 

Introduction

 

Brassinosteroids (BRs) are poly-

hydoxlated plant steroid hormone, 

structurally similar to animal steroid 

hormone such as progesterone and 

ecdysone. The first characterized 

brassinosteroid, brassinolide (BL), was 

discovered from the bee collected rape 

pollen. Since their discovery, over 70 BR 

compounds have been isolated from plants. 

BRs influence the diverse physiological 

processes like embryogenesis, cell 

elongation, vascular differentiation, 

fertility, developing seeds or fruits, 

senescence, ethylene biosynthesis, proton 

pump activation, photosynthesis, and 

adoptive responses to environmental stress 

[1-4]. The mutant plants defective in BRs 

biosynthesis or signaling pathway are 

dwarf with low fertility (Fig. 1 (a) and (b) 

[5]. 

 

Figure 1. Mutants defective in BR 

biosynthesis and signal transduction 

pathway, (Ws-2) wild type (a) and 

chemical structure of the brassinolide and 

progesterone (b). 
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Advantages of Brassinosteroids to crops 

 

Promotion of germination and vegetative 

growth 

 

The treatment of the seeds with BRs 

before sowing promotes the germination. 

It increases the germination percent, 

promotion of rooting, growth of the 

seedlings, tiller and vegetative bud.  

BR influences the plant development in 

particular reproduction, maturation, 

senescence and seed yield [6]. Application 

of BRs at three weeks after the appearance 

of the first flowers gave the 65% increase 

in the estimated yield of the passion fruit 

plants, corresponding to 20 t/ha compared 

to the control yield of 12 t/ha [7]. The 

transgenic rice plants, expressing BR 

biosynthetic gene brought about 15 to 

44% increases in grain yield per plant 

relative to wild-type plants in greenhouse 

and field trials [8]. 

 

An important feature of BRs is their 

ability to increase not only the yield, but 

also the quality of crops with diminished 

nitrate content and enhanced starch and 

vitamin C contents. BRs also reduce the 

accumulation of heavy metals and 

radioactive elements when plants are 

grown in areas that are polluted by these 

contaminants [9]. 

 

BR as a biorational pesticide and 

insecticide 

BR treated plants are damaged less by 

phytophthora. The significant suppression 

of mildew in cucumber plants treated 

twice with 24- EBR showed the protective 

action of BRs on plants [10]. BRs also 

have ability to stimulate resistance to viral 

infection [11]. Some BRs have been 

reported for their anti-ecdysteroides 

activities which delayed duration of larval 

stage in cockroach by ten days after 

homo-brassinolide application. 

 

BR as a stress tolerant 

It may feasible to grow crops under 

unfavorable (stressful) conditions, such as 

high salinity when the BRs are applied. A 

study involving cucumber (Cucumis 

sativus) showed that plants sprayed with a 

synthetic BR, 24-epibrassinolide (EBR), 

had improved resistance to dehydration, as 

EBR-treated leaves retained more water 

than the controls after drought [12]. A BR-

induced increase in tolerance to water 

stress has also been reported in two 

varieties of wheat, with BR application 

resulting in increases in relative water 

content, nitrate reductase activity, 

chlorophyll content and photosynthesis 

under water stress conditions resulting 

higher leaf area, biomass reduction and 

grain yield. 

 

EBR-treated Arabidopsis seedlings have a 

higher survival rate when subjected to 

drought [13], also, BR-treated sorghum 

(Sorghum vulgare) showed increased 

germination and seedling growth under 

osmotic stress, drought or insufficient 

nutrients [14]. In legumes, exogenous BRs 

have also been reported to increase 

drought tolerance in bean (Phaseolus 

vulgaris) [15] and can control stomatal 

aperture in broad bean (Vicia faba) [16]. It 

has therefore been suggested [17] that 

normal responses to drought may involve 

an increase in BRs level. The reduced 

inhibitory effect of salinity on seed 

germination in rice and increased 

tolerance of lethal heat treatment in 

rapeseed (Brassica napus) and tomato 

seedlings have been reported [18]. 

 

Problems in practical use of BRs and 

their solutions 

 Very low BR content in nature  

The highest concentrations of BRs are 
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found in the reproductive organs and in 

growing tissues (pollen, immature seeds, 

and shoots). The range of concentrations 

and structures of BR that can be found in 

plants is wide and characteristic for a 

given species at specific periods of 

development. The highest measured 

concentration is about 0.1 nmol/gm fresh 

weight (brassinolide in the pollen of 

Brassica napus and Vicia faba) and the 

lowest is about 10-7 nmol/g 

(homocastasterone in immature seeds and 

sheaths of Chinese cabbage (Brassica 

campestris var. pekinensis)). 

 

Low content of BRs in natural sources is a 

limiting factor for obtaining the BRs from 

natural sources. Sakurai group found the 

BRs like active substances produced from 

the grown gall cells containing a high 

level of endogenous IAA or normal cells 

grown in media containing auxin [19].The 

synthesis of brassinosteroid has been 

practiced using the natural sterol and their 

degraded product as the starting material. 

These materials include stigmasterol, 

brasicasterol, pregnenolone and 

dinnercolenic acid. While the syntheses 

are more complex the yield are high. A 

number of brassinosteroids analogs have 

been synthesized to elucidate the structure 

activity relationship and for use as a 

standard in analysis of natural 

brassinosteroids [20]. Three bioactive BRs, 

BL, 24-EBR and (22S, 23S)-28-homo 

brassinolide (Fig. 3) were selected as the 

practical candidates for the agriculture use 

and their field tests were extensively and 

intensively carried out in Japan, China, 

and many other countries in 1980s. TS303 

also has been used widely for agricultural 

use. 

 

Figure 2. Brassinosteroid analogs in 

practical use for agriculture 

 

Instability of BRs 

Many field trial test results proved BR to 

be ineffective and disappointing in spite of 

the exciting results in growth room. There 

may be many reasons for the ineffective 

field trial results. The pronounced effect is 

found if it is used in the particular stage of 

the life cycle and in particular plant part. 

BR showed distinctly clear effect only in 

first flower and no effect were observed in 

flowers that bloom after the day of 

treatment [21]. BRs only showed 

promoting effect for a short period 

following spray treatment in many 

experiments.  

 

For the practical use of these bioactive 

compounds, they should retain their 

chemical integrity.TS303 modified 

structure (Fig.3a), has been selected as the 

most promising developmental candidate 

for the agricultural use [21]. The TS303 

and TNZ303 (a mixture of TS303 and 

PDJ) were officially tested for registration 

in many countries. Significant and stable 

results were obtained for promotion of 

germination, vegetative growth, and 

rooting, reproductive growth, seed and 

fruit setting, resistance against the 

environmental stress. Many more useful 

compounds should be discovered by 

modifying the chemical structure of the 

BR for practical use in crop and 

horticulture.  
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Compound 47 (Fig. 3b), gave strong 

bioactivity when applied under optimized 

conditions and demonstrates that it is 

possible to prepare biologically active 

non-steroidal analogues of BL consisting 

of a relatively rigid scaffolding that holds 

key functional groups in the required 

spatial orientation to mimic the structure 

and geometry related BRs [22].The 

simpler structures of such mimetic should 

result in lower costs of production, 

thereby expediting commercial 

applications that are currently precluded 

by the high cost of brassinosteroids. 

 

 

Figure 3. Structure of TS 303 (a) and 

compound 47 (b). 

 

Specificity for temperature and 

environmental condition 

The growth rate after treatment against the 

control generally tended to be greater 

under lower than under optimum 

temperature. BRs seem to be useful under 

adverse environment condition. The 

growth promoting effect of the BR in field 

is influenced by the day length and light 

condition. In the field experiment, 

application of BRs on rice seedling in 

long day increase the dry weight in 

compare to those of in short day [21].  

 

Besides these, BRs found to be interacting 

with many other plant hormones like 

auxin, gibberellins, cytokinin, ABA and 

phytochrome. So, the interaction between 

other phytohormones and pytochrome 

should be investigated clearly through 

molecular biology.  

 

Formulation  

The mode of formulation of the BRs also 

affects its effectiveness. Water or ethanol 

solution of BR is hardly translocated into 

plant tissue even in the presence of a 

surfactant. To avoid quick evaporation of 

BR solution from plant surface, the 

addition of chemical was essential to 

induce the BR effect [22]. An experiment 

demonstrated that only 2 -10 % 14C – BR 

applied to the leaf of rice plant was 

incorporated into plant tissue and 90 – 

98% BR remain on plant surface [23]. So, 

many BR analogs should be discovered 

which are bioactive, stable and absorbable 

to the plant tissue.  

 

Genetic approach for BRs in crop 

The high cost of synthetic BRs together 

with the variability of results has 

discouraged their use in agriculture. By 

contrast, modulating endogenous BR 

activity by direct manipulation of genes 

involved in either BR biosynthesis or 

signaling could allow for better crop yield 

and plant performance in a uniform and 

predictable manner. Genes controlling 

hormone levels have been used to increase 

grain yields in wheat (Triticum aestivum) 

and rice (Oryza sativa). The transgenic 

rice plants, expressing maize (Zea mays), 

rice, or Arabidopsis thaliana genes 

encoding sterolC-22 hydroxylases that 

control brassinosteroid (BR) hormone 

levels using a promoter that is active in 

only the stems, leaves, and roots, 
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produced more tillers and more seed than 

wild-type plants. The seeds were heavier 

as well, especially at the bases of the 

spikes that fill the least. These phenotypic 

changes brought about 15 to 44% 

increases in grain yield per plant relative 

to wild-type plants in greenhouse and field 

trials [8]. 

 

The genes that control seed filling could 

be used to further increase grain yield in 

crop plants. As well, the genes that control 

the different growth parameter, stress 

tolerance, and disease resistance can be 

used to create the transgenic crop plants. 

For this purpose the molecular 

information of the brassinosteroids should 

be elicited. 
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Viral Flu 
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Viral flu also called bird flu, swine flu [1] or 

hog flu is a viral influenza disease 

transmitted by pig or bird to human being. 

The causative agent of the disease is 

influenza virus type A, which is mainly 

responsible for causing influenza pandemic. 

Influenza virus type B is found only in 

human and probably causes epidemic 

influenza where as type C virus mainly 

produces very mild clinical symptoms.  

 

In general, flu means common cold like 

symptoms characterized by sudden onset of 

chills, malaise, fever, muscular pains and 

cough, which may be clinically mild, 

moderate to severe. The name “influenza” 

said to have been given by Italians during 

the epidemic of 1743, which they ascribed 

to the malevolent influence of the heavenly 

bodies or of inclement weather.  

 

Influenza virus is an enveloped RNA virus 

[2], belongs to the family myxoviridae a 

member of myxo group of viruses, which is 

spherical and measures 80 to 120 nano 

meters. The virus consists of surface 

antigens and internal antigens, and surface 

antigens are responsible for the viral 

pathogenesis. 

 

Hemagglutinin [3] is a glycoprotein antigen 

enables the virus to adsorb to mucoprotein 

receptors on red cell and respiratory 

epithelial cells which result in clumping of 

red blood cells. It is strain specific antigen 

with capacity to undergo great antigenic 

variation. To the present, at least 15 (H1 to 

H15) distinct subtypes of Hemagglutinin 

have been identified in avian influenza virus. 

Neuraminidase [4] is a glycoprotein enzyme 

which is responsible for destroying host cell 

receptors with exhibiting antigenic 

variation; and up to nine (N1 to N9) 

different subtypes have been identified.  

 

 
 

Figure: Type A,B, C:NP, M protein; sub 

types: HA or NA protein. Aborted from 

http://pathmicro.med.sc.edu/mhunt/flu3.jpg. 

(August 4, 2010). 

 

Is viral flu a new disease? 

It is not a new disease, pandemic has been 

recorded since early 20th century, In 1918- 

1919 Spanish flu [5] killed about 50 million 

people and more than 500 million people 

were affected [6], no exact evidence 

available but it is said the Spanish flue was 

probably spread from swine to human and 

the virus subtype was H1N1[7]. Similarly 

outbreaks with related strain occurred 1976 

and 1988 in US killing one army recruit and 

http://pathmicro.med.sc.edu/mhunt/flu3.jpg
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pregnant women respectively. 

 

What makes influenza an important and 

challenging disease?  

Due to its propensity of pandemic nature of 

the diseases, influenza becomes ever 

challenging for the clinicians. The possible 

transmission of virus from extra human 

reservoir (birds, pigs, horse) to human and 

human to extra human reservoir, very 

sudden unset, rapid spreading, short 

incubation period (18 to 72 hours) [8], large 

number of susceptible and sub clinical cases, 

short lasting immunity with absence of cross 

immunity against the new strains, high 

mortality rate in children and elders are the 

main characteristic features making 

influenza a threatening disease [9]. 

 

The unique feature of influenza virus is its 

high frequency subject to antigenic variation. 

When type A influenza virus is transmitted 

from a human host to animal or bird [10]; 

there will be drastic variation [11] in the 

antigenic structure due to genetic 

recombination between human and non 

human strains. This variation mainly occurs 

in hemagglutinin and neuraminidase antigen 

resulting in a novel virus strain, this is called 

antigenic shift. Human population does not 

have any protective antibodies against these 

new strains of viruses[12]. Since 1946 major 

antigenic changes have been occurred 

in1957, 1968, and 1997 which is shown in 

table 1. A minor variation in the antigenic 

structure may occur due to gradual 

sequential changes is called antigenic drift, 

which account for periodical epidemic of 

influenza.  

 

The new 2009 strain of swine influenza A 

(H1N1) involved in 2009 pandemic is a new 

reassortment strains of type A influenza 

virus. World Organization for Animal Health 

(OIE) reports that this strain has not been 

isolated in swine [13]. This new strains can 

spread more efficiently human-to-human 

than previously known swine H1N1 strains 

[8], [14]. 

 

Table 1. Major outbreak of influenza virus 

and their antigenic variation  

 

Year Subtype 

1946- 1957 H1N1 

1957-1968 H2N2 

1968 H3N2 

1976-1988 H1N1 

1997 – 2008  bird 

flu pandemic 

H5N1 

 swine flu pandemic 

2009 

H1N1 

 

What makes the natural chain of 

transmission? 

The association of influenza with bird was 

first identified by Centanni and Avonuzzi in 

fowl dying from an epidemic disease called 

fowl plague in 1901, similarly type A 

influenza virus was isolated from swine 

suffering from disease during 1918 

pandemic and later on from horses, whales 

and seals. Many species of aquatic birds act 

as the primary reservoir of all strains of type 

A influenza virus, it is usually asymptomatic 

in wild birds. Virus can be isolated from the 

cloca of the wild birds. Birds dropping carry 

viruses and contaminate the lakes and ponds 

which can be transmitted to domestic bird 

like duck, from duck virus may be 

transmitted to chickens and pigs, making a 

very important link of transmission to other 

birds, animals and human[15]. 

 

Mode of transmission 

The transmission from bird, swine to human 

is believe to occur mainly in poultry and 

swine farms where farmers are in close 

contact with live reservoirs. Person to 

person transmission is by droplet infection 

http://en.wikipedia.org/wiki/Reassortment
http://en.wikipedia.org/wiki/World_Organization_for_Animal_Health
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or droplet nuclei arise from sneezing, 

coughing, or talking [16]. Swine flu cannot 

be spread by pork products or by eating 

meat but avian influenza may be transmitted 

during butchering or meat processing.  

 

Pathophysiology 

Influenza virus multiply in the ciliated  

epithelial cells of the respiratory tract, the 

cells die, in part due to the direct effects of 

the virus on the cell, and also possibly due 

to the effects of interferon [17]. Cell death at 

later times may also result from the actions 

of cytotoxic T-cells. As a result the ciliary 

clearance is reduced, leading to impaired 

function of the mucus elevator which 

provides other pathogens with access to 

opportunistic infection. The major 

complication that may lead to death is 

bacterial pneumonia [18] by the secondary 

invaders, rarely viral pneumonia may also 

occur. Elders, children, pregnant women 

[19] and the individual with any 

immunocompromised state including 

diabetes [20], COPD [21] are under high 

risk. 

 

Prevention  

Prevention of viral flu has three 

components: prevention in swine or bird; 

prevention of transmission to humans, and 

prevention of spreading among humans. 

Methods of preventing the spread of 

influenza among swine include facility 

management, herd management, and 

vaccination [22].  

 

Facility management includes using 

disinfectants to control virus in the 

environment. The virus is unlikely to 

survive outside living cells for more than 

two weeks, and it is readily inactivated by 

disinfectants. Herd management includes 

[23] not adding pigs or poultry carrying 

influenza to herds that have not been 

exposed to the virus. The virus survives in 

healthy carrier pigs for up to 3 months. 

Carrier Pigs most be identified early and 

most be slaughtered. Farmers and 

veterinarians are encouraged to use a face 

mask when dealing with infected animals. 

The use of vaccines on swine or poultry to 

prevent their infection is a major method of 

limiting to human transmission. 

  

Human to human transmission can be 

prevented by frequent washing of hands [24] 

with soap and water or with alcohol-based 

hand sanitizers, especially after being out in 

public. Telephone, computers and other 

surfaces can be disinfected with alcohol-

based gel or foam hand sanitizers. Anyone 

with flu-like symptoms such as a sudden 

fever, cough or muscle aches should stay 

away from work large gatherings or public 

transportation and should visit a doctor. 

Vaccines against the new strain are now 

available [25]. 
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Abstract 

Serratia marcescens an opportunistic human pathogen is gram negative, rod shaped bacteria, 

which synthesize different types of enzymes, nuclease pigments, chitinase and extracellular 

polysaccharides. Various species of Serratia have been reported to show antimicrobial 

activity against different plant pathogenic bacteria, fungi and virus. The extracellular products 

from S. marcescens are mainly responsible for antagonism. Here, antimicrobial activity 

shown by S. marcescens against phytopathogenic fungi, bacteria and virus are reviewed. The 

main objective of this article is to provide brief outlook on S. marcescens as a biological 

control agent.  

 

Introduction 

Serratia species is a gram negative, aerobic 

rod shaped bacteria named after the Italian 

Physicist Serafino Serrati and belongs to 

family Enterobacteriaceae. To date about 11 

species of Serratia has been discovered. 

They are S. marcescens, S. liquiefaciens, S. 

ficaria, S. fonticola, S. odorifera, S. 

plymuthica, S. rubidaea, S. entomophila, S. 

gremesii, S. proteamaculans and S. 

quinivorans [1]. They are ubiquitous in 

nature thus can be found abundantly in 

water, soil, plants and animals. They are 

opportunistic human pathogen mostly 

isolated from human infection. Moreover, 

some of the species are reported to cause 

plant disease [2]. Serratia species have been 

reported to produce different substances like 

pigments, antibiotics, lipopolysaccharide 

and bacteriocin. 

Production of extracelluar hydrolytic 

enzymes, chitinase and protease [3], red 

pigment prodiogsin [4], antibiotics like 

pyrrolnitrin [5] and carbapenam [6], 

bacteriocin [7], exopolysaccharide [8] and 

also siderophores like aerobactin [9] have 

been reported for various species of Serratia. 

S. marcescens has been reported to secrete 

extracellular chitinase, several proteases, a 

nuclease and a lipase [10] and produces 

‘serrawettin’ a surfactant which helps in 

colonization of surface is [11, 12].  

Among Serratia species, S. marcescens is an 

important bacterium that is reported to 

induce systemic resistance to various 

pathogens. The S. marcescens B2 strain is 

known to induce resistance in rice against 

Rhizoctonia solani AG-1IA [13]. S. 

marcescens NBRI1213 protects betel vine 

against foot and root rot disease caused by 

Phytopthora nicotianae [14]. Some strains 

of S. marcescens 90-166 is known to exhibit 

antifungal activity against Fusarium 

oxysorum f. sp. cucumerinum ([15], 

Phytophthora parasitica [16], Pyricularia 

oryzae [17] and Phytophthora capsici [18]. 

In addition, S. marcescens strain Gsm01 

protects cucumber from Cucumber mosaic 

virus [8].  
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The main objective of this short review is to 

explore use of S. marcescens as a potential 

bio-control agent in plant agriculture.  

Bio-control mechanism 

Bio-control mechanism covers wide field of 

studies. Various and different research and 

studies have been carried out to have the 

clear knowledge about how biological agent 

works. Mode of bio-control action has been 

studied extensively. Antibiosis, siderophores, 

chitinase, competition, and induction of 

plant resistance mechanism plays a vital role 

for the bio-control mechanism. Antibiotics 

are the major determinants of antagonism 

against various fungal and bacterial 

pathogens. The induction of systemic 

resistance in plants against various 

pathogens is induced through 

lipopolysaccharides [19], salicyclic acid 

[20] and extra polysaccharide [21].  

Different organic antimicrobial secondary 

metabolites produced by S. marcescens have 

important role in bio-control mechanism. 

Few species of S. marcescens produce red 

pigment prodiogiosin and antibiotics. 

Moreover, antibiotics like carbapenem [6] 

and the red pigment, prodigiosin have been 

reported to show some antibiotic properties 

[22] and its bio synthesis acts as a protective 

mechanism under unfavorable conditions 

[23]. Both of these antibiotics and 

prodigiosin is produced after quorum 

sensing is triggered in S. marcescens. 

S. marcescens is one of the most efficient 

bacteria for degrading chitin [24, 25, 26, 27, 

28].When this bacterium is cultivated in the 

presence of chitin, a variety of chitinolytic 

enzymes and chitin-binding proteins can be 

detected. The best known of these is 

chitinase A (ChiA), which is an 

endochitinase [24]. 

Siderophores produced by Serratia is 

catechol also named as aerobactin. Some 

gram negative microorganisms present in 

iron limiting suppressive soils can produce 

siderophores and Serratia is one of them. 

These organisms sequester the limited iron 

in the surrounding environment making it 

unavailable to the pathogen [29]. Moreover, 

these siderophores also helps in production 

of plant growth promoting hormones and 

induces systemic acquired resistance (ISR) 

in plants. These all are some mechanisms 

that S. marcescens can exhibit so that it can 

act as a biological control agent. 

 

Discussion and Future aspects 

World’s socio-economic status is widely 

dependent on agriculture. Agriculture is the 

major source of economy in Nepal and is 

largely dependent on it [30]. More than 90% 

of people rely on agriculture. About 33% of 

Total GDP is contributed through 

agricultural sector [31]. Trend of biological 

control has been widely used since the 

discovery of pathogen and antimicrobial 

activity of the microorganisms. Since, the 

conventional use of chemical pesticides or 

soil fumigants like methyl bromide is 

deleterious to environment and human 

health, the biological control of plants 

pathogens is important [32, 33]. Certain use 

of microbial control has been used to control 

insects and plant pathogen in Nepal too [30]. 

Thus, use and production of Serratia as a 

biological control agent to control dreadful 

plant pathogens in Nepal can be an 

alternative method against chemical 

pesticides. Originally, S. marcescens was 

considered to be non-pathogenic saprophytic 

water organism which was used as 

biological marker [34]. However, its’ use as 

a biological control agent have been 

practiced since a decade to control bacterial, 

fungal and viral diseases in plant. 

The production of antifungal metabolites 

and lytic enzymes, induction of systemic 

resistance and high competitive maintenance 

in the rhizosphere are essential factors 
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responsible for its bio- control effects. 

Prodiogisin, were reported to show 

antifungal, antibacterial and anti protozoal 

activities [35]. Antibiotics like pyrrolnitin 

have been reported to be produced by the 

rhizospheric bio-control strain S. plymuthica 

[5] and carbapenem is reported to be 

produced by S. marcescens [6]. 

Siderophores produced by Serratia is 

similar to siderophore enterbactin from E. 

coli [9] and Pseudobactin from 

Pseudomonas [29]. These siderophores are 

capable of showing antibacterial activity due 

to its ISR and nutrient competitive effects. 

Serratia species like S. plymuthica showed 

antifungal activity against Fungal strawberry 

disease [37] dry rot of potato caused by 

Fusarium sambucium [38] and many other 

fungal pathogens [1]. Moreover, S. 

marcescens has been known as 

entomopathogens too. 

Thus, production of biological agent using S. 

marcescens is one of the alternative methods 

to control various plant diseases which 

cause loss of the crop production annually. It 

can be potential biological control agent. 

Use of microorganisms as biological control 

is able to provide better outlook for the 

sustainable development of agriculture 

system not only in Nepal but also worldwide. 
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Abstract 

This paper gives a basic introduction of Finite Element Method (FEM), its brief history and 

applications. Generally called as mathematical modeling in engineering, it is an analysis 

tool which is extensively used for solving engineering and mathematical physics problems. 

For many structures, it is difficult to determine the distribution of deformation using 

conventional methods, and thus the finite element method is necessarily used. Typical 

problem areas of interest in engineering and mathematical physics that are solvable by use 

of the finite element method includes from simple stress analysis of truss to the design in 

aerospace industry. Structural analysis covers static analysis, modal analysis, harmonic 

analysis, transient dynamics, Eigenvalue problems. Thermal analysis covers, heat transfer, 

phase change, and thermo-mechanical analysis and several other fields of application. With 

such vast area of application this is one of the most growing fields of study among 

engineers and scientists. A general concept of the FEM analysis is also shown through the 

real project accomplished by the author, where FEA is used to solve the analysis of 

aluminum wheel. 
 

Keywords: Finite Element Methods (FEM), Finite Element Analysis (FEA), Radial stress, Rim 

 

Introduction

Finite Element Analysis (FEA) was first 

developed in 1943 by R. Courant, who 

utilized the Ritz method of numerical 

analysis and minimization of variational 

calculus to obtain approximate solutions to 

vibration systems. By the early 70's, FEA 

was limited to expensive mainframe 

computers generally owned by the 

aeronautics, automotive, defense, and 

nuclear industries. Since the rapid decline 

in the cost of computers and the 

phenomenal increase in computing power, 

FEA has been developed to an incredible 

precision. Present day supercomputers are 

now able to produce accurate results for all 

kinds of parameters. 

FEA consists of a computer model of a 

material or design that is analyzed for 

specific results. It is used in new product 

design, and existing product refinement. A 

company is able to verify whether a 

proposed design will be able to perform to 

the client's specifications prior to 

manufacturing or construction. Modifying 

an existing product or structure is utilized 

to qualify the product or structure for a new 

service condition. In case of structural 

failure, FEA may be used to help determine 

the design modifications to meet the new 

condition. 

There are generally two types of analysis 

that are used in industry: 2-D modeling, 
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and 3-D modeling. While 2-D modeling 

conserves simplicity and allows the 

analysis to be run on a relatively normal 

computer, it tends to yield less accurate 

results. 3-D modeling, however, produces 

more accurate results while sacrificing the 

ability to run on all but the fastest 

computers effectively. FEA uses a complex 

system of points called nodes which make a 

grid called a mesh (Fig. 1). This mesh is 

programmed to contain the material and 

structural properties which define how the 

structure will react to certain loading 

conditions. The material properties varies 

for different application, for example, steel 

is generally regarded as elastic material and 

the elastic properties is sufficient to get 

most of the desired results, but when steel 

is subjected to high loading condition it no 

more shows elastic properties and thus 

plastic material properties should be used in 

the FEA. FEA has advantages over most 

other numerical analysis methods, 

including versatility and physical appeal.  

▪ FEA is applicable to any field 

problem: heat transfer, stress analysis, 

magnetic fields and so on.  

▪ There is also no geometric 

restriction. The body or region analyzed 

may have any shape. 

▪ Boundary conditions and loading 

are not restricted. 

▪ Material properties are not 

restricted to isotropy and may change from 

one element to another or even within the 

element. 

▪ Components that have different 

behaviors, and different mathematical 

descriptions can be combined. Thus a 

single FE model might contain bar, beam, 

plate, cable and friction element. 

▪ FE structure closely resembles the 

actual body or region to be analyzed. 

▪ The approximation is easily 

improved by grading the mesh so that more 

elements appear where field gradients are 

high and more resolution is required. 

To correctly and more precisely predict the 

result of any system, the need to modify the 

density of nodes, element and selection of 

correct type of element type plays a crucial 

role. A continual modification of model is 

needed until valid results are achieved. 

 

Practical Modeling Consideration 

In order to reduce computational time, 

minor details that do not influence the 

results should not be included in the FE 

model. Minor details can also be ignored in 

order to render the geometry symmetric, 

which leads to a reduced FE model. 

However, in certain structures, "small' 

details such as fillets or holes may be the 

areas of maximum stress, which might 

prove to be extremely important in the 

analysis and design. Engineering judgment 

is essential to balance the possible gain in 

computational cost against the loss of 

accuracy. If the physical system under 

consideration exhibits symmetry in 

geometry, material properties, and loading, 

then it is computationally advantageous to 

model only a representative portion. If the 

symmetry observations are to be included 

in the model generation, the physical 

system must exhibit symmetry in all of the 

following: 

• Geometry. 

• Material properties. 

• Loading. 

• Degree of freedom constraints 

 

Different types of symmetry are: 

• Axisymmetry. 

• Rotational symmetry. 

• Planar or reflective symmetry. 

• Repetitive or translational symmetry. 

 

Solving by FEA 

Solving a practical problem by FEA 
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involves learning about the problem, 

preparing a mathematical model, 

discretizing it, having the computer do 

calculations, and checking results. Most 

often, more than one cycle through these 

steps is required. Time spent by the 

computer is a small fraction of time spent 

by the analyst, but the analyst must have an 

understanding of what the computer is 

doing. 

 

 

 
 

Fig 1: FEM model 

 

Problem Classification 

The analyst must understand the nature of 

the problem. Without this step a proper 

model cannot be devised, nor can FEA 

software be told what to do. Software has 

limitations and almost certainly contains 

errors, yet the engineer, not the software 

provider, is legally responsible for results 

obtained. 

 

 

 
 

Fig 2: The process of finite element 

analysis 

 

Mathematical Model 

This step involves deciding what features 

are important to the purpose at hand, so that 

unnecessary details can be omitted, and 

deciding what theory or mathematical 

formulation describes behavior. Thus we 

may ignore geometric irregularities, regard 

some loads as concentrated, and say some 

supports are fixed. Because subsequent 

FEA is approximate and pertains only to 

the mathematical model, FEA is two or 

three steps removed from reality. Modeling 

decisions are influenced by what 

information is sought, what accuracy is 

required, the anticipated expense of FEA, 

and its capabilities and limitations. 

The forgoing conceptual models become 

complete mathematical models when we 

decide on the appropriate analysis theory. 
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Fig 3: Physical system and mathematical 

model 

 

Preliminary Analysis 

Before going from a mathematical model to 

FEA, at least preliminary solution should 

be obtained, using whatever means are 

conveniently available-simple analytical 

calculations, handbook formulas, trusted 

previous solutions, or experiments. It will 

be used to check computed results. If we do 

this work before FEA result rather than 

after, we reduce a natural tendency to find 

answers that support whatever FEA results 

have already been obtained. 

 

Finite Element Analysis 

Use of general purpose FEA software 

involves the following steps: 

 

Preprocessing: Input data describes 

geometry, material properties, loads, and 

boundary conditions. Software can 

automatically prepare much of the FE mesh, 

but must be given direction as to the type of 

element and the mesh density desired. All 

data should be reviewed for correctness 

before proceeding. 

 

Numerical Analysis: Software 

automatically generates matrices that 

desctribe the behavior of each element, 

combines these matrices into a large matrix 

equation that represents the FE structure, 

and solves this equation to determine 

values of field quantities. 

Postprocessing: The FEA solution and 

quantities derived from it are listed or 

graphically displayed. This step is also 

automatic, except that the analyst must tell 

the software what lists or displays to 

prepare. 

Below is one of the examples of FE 

analysis which was accomplished by the 

author. 

Development of lighter & high strength 

material has prompted the use of lighter car 

rims. In order to insure safety and 

reliability of the design and proper 

selection of the material for the production 

of the product a prior FEA analysis has 

become indispensable. Analysis with FEM 

is the most convenient and economical way 

to ensure the above mentioned criteria.  

 

Model Description 

A car rim with multiple joints is first made 

in CAD software and is imported in general 

FEM software, all the redundant parts are 

thus removed for analysis. 

In the fatigue life evaluation of aluminum 

wheel design, the commonly accepted 

procedure for passenger car wheel 

manufacturing is to pass two durability 

tests, namely the radial fatigue test and 

cornering fatigue test [1]. Since alloy 

wheels are designed for variation in style 

and have more complex shapes than 

regular steel wheels, it is difficult to assess 

fatigue life by using analytical methods. In 

general, the newly designed wheel is 

tested in laboratory for its life through an 

accelerated fatigue test before the actual 

production starts. Based on these test 

results the wheel design is further 

modified for high strength and less weight, 

if required. A model of automobile wheel 

was analyzed for the stress and 

displacement in both static and dynamic 

conditions. 

The 17 inch automobile wheel was 
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analyzed. Details of rim and the type of 

tire and its specification are given in table 

1. To make the analysis converse several 

nut and bolt connections were removed 

with a bonded contact, thus reducing a 

large number of contact and elements. 

20 nodes solid element were used for the 

analysis. The automobile wheel is shown 

in figure 1. 

 

 
 

Fig 4:  Automobile wheel CAD model 

 

Geometry and Dimensions 

17” aluminum automobile rim was 

analyzed with three different loads. Tire 

specification and the size of the wheel can 

be used to find the height of the tire. 

 

  
 

Fig 5: Different views of rim 

 

 

Table 1: Specification of rim and tire 

 

Considering Tire  225/50 R17 98Y 

(Hankook Tire) 

225= width of the tire in mm 

50= Tire aspect ratio 

R= Radial Construction 

17= Internal diameter in inches 

98=Load capacity rating of the tire 

(750 kg) 

Y= speed symbol 

 

Calculating height of tire 

Height/section = 0.5 

Height = 112.5mm 

dr=17” = 431.8mm 

d(overall) = 17” + 2*112.5 mm 

d(overall)  = 656.8mm 

 

Material Properties 

The manufacturing of aluminum passenger 

car wheels is made up of low pressure die 

casting. The molten aluminum is kept in a 

gas tight heat insulated container from 

where it flows under mild pressure of 

approximately 70–100 kPa via a standpipe 

to escape through vent-holes, the molten 

aluminum enters the die without turbulence 

[5]. 

After solidification of the material in the 

die, the container is depressurized and the 

molten contents of the standpipe flow back 

into the container. The wheel is then sent 

for machining. 

 

Table 2: Material data for the Aluminum 

6061-T6 

 
Aluminum 6061-T6 

Young's Modulus 68.9 GPa 

Poisson's Ratio 0.330 

http://www.matweb.com/tools/unitconverter.aspx?fromID=45&fromValue=68.9
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Density 2.70 g/cc 

Thermal Expansion 23.6 µm/m-°C 

Tensile Yield Strength 276 MPa 

Tensile Ultimate 

Strength 

310 MPa 

Thermal 

Thermal Conductivity 6.05e-002 W/mm·°C 

Specific Heat 0.896 J/g-°C 

 

Load and Boundary Conditions 

Forces acting on the wheel are: 

 

1. Radial Load 

2. Load due to Air Pressure ( Inflation 

Pressure) 

3. Load due to Air Pressure ( Axial 

Pressures,Tf) 

 

Inflation Pressure Maxm = 0.241MPa 

 

a = design radius of the tire 

rf = radius on the rim flange 

 
 

 
a = 330.28mm 

 

 

 
 

Table 3: Nomenclature 

 
Su Ultimate tensile 

Sy Strength 

e Yield strength 

E Elongation 

HB Hardness 

K Acceleration test factor 

F Maximum tire load 

Fr Radial load 

 

 
Fig 6: The three stages of FEA (a) CAD 

model (b) Finite elements and (c) results 

 

Conclusions 

The FEM analysis of the wheel under 

various loads showed the exact location of 

the failure of the rim. The laboratory test 

showed the failure of the aluminum wheel 

by crack initiation, the present analysis 

confirmed the flaw of the design of the 

wheel. 
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Abstract 

All kinds of financial institutions have become a lifeline for economic development in 

developing countries and they have a great contribution to the Gross Domestic Product 

(GDP) these days. In the recent decade, Nepal has been achieving many commercial banks 

but also adequate researches have not been conducted yet. On this context, this paper 

attempts to make a short review of the comparison of contributions of financial institutions 

to GDP in urban and rural areas using multivariate regression analysis using the data 

source of NRB, Jun, (2009).  

 
Introduction 

The banking institutions are the most 

important thing for the economic growth as 

developing or developed countries. 

Developing countries have welcomed the 

multinational banking in order to attract 

more foreign investments and facilitate the 

industrial development. There are a number 

of countries which changed their economic 

status after the multinational banking 

intervention such as Korea, Thailand, and 

Mexico etc. All of these countries opened 

the door for the foreign investment through 

MNBs when they were in deep financial 

trouble. Now MNBs’ banking concept is 

adopted by all countries as a tool to meet the 

need of capital and funding needs to boost 

the industrial sector.  

Economic growth for developing countries 

has important indications for poverty 

elimination and world economic 

development. This has been the goals of 

world financial institutions such as World 

Bank and IMF. To study economic 

development of Nepal can provide a real 

world example of a politically complicated 

and poverty stricken country’s development 

process, the importance of economic 

freedom of the country to its development 

and indications to the future path of the 

development. Over the past few years, 

service sector has been growing rapidly and 

accounted for about 20 percent of total 

international trade. The rate of increase of 

the service sector is higher than the goods 

sector. The main importer and exporter of 

commercial services are developing 

countries. The Asian economy has grown 

tremendously because of the increment in 

the trade of commercial services, 

construction services, computer software, 

data processing and tourism. Thus the role 

of commercial banks is remarkably 

enhanced in all the countries to support the 

increasing need of the service sector and the 

economy in general “One of the most 

important achievements as a result of the 

growth in the number of commercial banks 

in the post liberalization period is in the area 

of domestic banking savings.” “Deposit-

GDP ratio, other important economic 

parameters is widely employed to analyze 

the efficiency of the banking system. More 
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savings from the economy would make 

more funds available for investment [1]. In 

the context of Nepal, banking institutions 

are growing a few percent after the period 

of 1990. The period is called the 

liberalization period in Nepal. Most of the 

banks and economic institutions are opened 

after the decade of 20. 

 

Review of Literature 

There is no suspicion that the banking sector 

is important for both developed and 

developing economies. Developed 

economies already have a highly 

sophisticated financial market in place  

where as developing economies have no or 

only undeveloped institutions in place. To 

offer a detailed and realistic study of 

Nepalese banking and institutions as rural 

and the urban areas over the recent decades;  

Review of a literature concerning growth 

theory, economic growth and commercial 

banks in Nepalese economy. 

-To investigate the contribution of 

commercial banks and to the economic 

growth using the whole country is one and 

tries to analyze the rural and urban areas 

economic condition is another.  

To analyze the capital, GRDP, Population 

and employer expenditure in commercial 

banks in case of Nepal as the particular 

areas is affected by the study 

Financial institution is an institution that 

provides financial services for its clients or 

members. Probably the most important 

financial service provided by financial 

institutions is acting as financial 

intermediaries. Most financial institutions 

are highly regulated by government - Free 

Encyclopedia, 

There are three major types of financial 

institutions in this field 

1) Deposit-taking institutions that accept 

and manage deposits and make loans, 

including banks, building societies, credit 

unions, trust companies, and mortgage loan 

companies 2)Insurance companies and 

pension funds; and3)Brokers, underwriters 

and investment funds. 

Research Methodology 

Monetary markets play a key role in the 

development of a country. They are the 

conciliator link in facilitating the flow of 

fund from domestic savings into productive 

investment which ultimately help to lower 

the cost of capital to investors and 

accelerate. The economic liberalization 

policy adopted in the mid of 1980s brought 

about a surge in the banking industry [2]. 

The large numbers of banks were 

established and the numbers continue to 

grow to the present day. Economic growth 

of the country, financial intermediation 

between borrowers and savers is done by 

commercial banks and other non bank 

entities. Now a day, the crucial importance 

of financial intermediation in economic 

development has come under the increasing 

scrutiny by both economists and policy 

makers in developing countries. However, 

financial development in many developing 

economies is still faced by a number of 

obstacles such as macroeconomic instability, 

the fragility of stock markets. The real 

GRDP is primarily created by three basic 

factors in context of Nepal. Total output of 

study area (Urban and Rural areas of a 

country 

a) Total quantity of capital (K) 

b) Total quantity of labor (L), 

c) Total population of study area (N).  

The equation of these three factors that 

shows increment in the real GRDP due to, 

labor and capital is called growth 
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accounting. Other definitions exist; a 

method whereby a set of economic 

techniques or theories are used to determine 

what specific factor, or factors, contributed 

to an economy's growth [3].  

The objective behind the growth accounting 

is to decompose the factors that contribute 

to output or real GDP growth with the 

increases in labor, capital and technology. 

The tool that measures the growth accounts 

is popularly known as production function 

[4],  

Let ),,( NLKfG =  be the function which 

is considered as a transformation function 

related to the whole banking institutions. 

They play an elucidation role in 

development of a national economy because 

it works as a medium of collecting and 

mobilizing resources to finance a business 

and development project that are essential 

for economic development. A country 

without good financial system can’t solve a 

major problem for the economy to the 

function properly. Financial institutions ease 

market friction and influence the allocation 

of resources over different sectors of the 

country. This paper makes an attempt to 

focus on the public and private sector 

commercial banks where public sector bank 

is representing to the rural sided banks and 

they try to solve the most economic 

problems of the rural areas. Where as the 

private banks could not utilize the rural 

sectors because of the various problems in 

the rural areas so the private banks are 

represented to the urban areas banks. The 

major works by the banking institutions in a 

developing country.  

1. Produce information about possible 

investment and allocation capital  

2. Monitor investments and provide expert 

corporate governance  

3. Facilitate the trading, diversification and 

management of risk  

4. Mobilize and pool saving  

5. Ease the exchange of goods and services  

The Model 

According to study on the production 

function and our own analysis of the 

financial institution’s contribution to the 

economic growth, we adopted production 

function model and analyzed the data 

(appendix) with multi-vitiate regression 

analysis in the frame of following equation. 

 ++++++= nn xxxxY ..........3322110  

which explains how the dependent variables, 

Y i changes as the independent variable 

x i changes and to predict 0Y  given 0x .These 

two objectives come under the broad 

headings of estimation and prediction 

problems discussed in the correlation 

analysis on ratio involves the methods of 

calculating and interpreting the correlation 

coefficient of financial ratios to assess the 

firm’s performance[5]. It expressed in the 

form of ratio can represent financial 

condition and performance of a firm. 

Evaluation of this type is necessary for the 

management, and financial analysts. The 

basic inputs to ratio analysis are from the 

firm’s income statement and balance sheet. 

The different financial ratios such as 

Deposit to GDP, Investment to GDP, and 

Investment to Deposit ratio, and Return on 

Assets are used to analyze the study, and the 

relationship of these variables with the 

growth rate of GDP per capita are 

highlighted. 

Where the G is the GRDP of the rural and 

urban areas and the whole country as 

commercial banks indicator of a country we 

expect that the indicators are of the 

relationship between the capital, Labor, 
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population and social infrastructure. 

Analysis of the Result 

The analysis paper attempts to analyze the 

country economic condition is one whole 

part and divided them into two parts such as 

the rural and urban areas. In the context of 

Nepalese economy, there are enormous 

differences between the urban and the rural 

sides which are seen as the regional and the 

rural economy. At the urban region, huge 

quantity of finance is focused into the 

industrial sectors where the people are also 

of upper class grade whose income is higher 

than general average income level of the 

country. 

As per concerning the data of our study, the 

dependent and independent variables here 

are transformed by the Natural logarithm. 

The equation is written as; 

ln(y) = )ln(21  +  in order to use this 

equation both y and x must be greater than 

zero ,because the logarithm is defined only 

for positive numbers .The parameter 2 is 

The elasticity of y with respect to x .log-log 

model specification so frequently If 2 1  

the relation could depict a supply curve or if 

10 2   a production relation, if 2 0  it 

could represent a demand curve .In each 

case interpretation is convenient because the 

elasticity is constant. 

Conclusion 

The data source of Nepal Rasta Bank (NRB) 

of the years 2001 to 2009 shows that the 

total capital is doubling and the population 

is also increasing in which population is 

effected by banking and financial 

institutions in effected areas. The data 

shows that GRDP is quite more in the initial 

years in rural side but it is found less in 

ending the year. The reason we choose the 

variable GRDP is that we are examining the 

matters about how the incremental 

investment effects on the GRDP/labor 

variable has lower the correlation 

coefficient (ρ).We found it is positive in a 

whole structure but there is something 

obtained unexpected in the t-value, and P-

value. The correlation coefficient and the 

standard deviation is also unit and the 

standard error is the 8.7 and the total 

number of the value output is 8.The 

maximum and the minimum value is 1.56 

and 1.37 respectably. With reducing the 

multi-nonlinearity problem in the regression 

the result shows that it is not significantly 

related to the GRDP. 

The review of this analysis indicates that the 

GRDP is crucial for the enhancement of per 

capita income and economic development 

of the country. Thus, obtaining better 

quality of data, with longer period of time, 

adding more countries using panel data 

would be the topic for further research 

which can help to relieve the poverty 

burdens on the millions of people in 

developing countries. 
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Abstract 

Kathmandu valley has been recognized as the one of the polluted city in the world. The PM10 

concentration was noticeably higher than standard level (120µg/m3) in urban and suburban area 

in the valley for all seasons except monsoon period. Valley experiences similar wind blow 

patterns (W, WWS, and S) for all period but easterly wind prevailed during the monsoon period. 

There was low and calm wind blow during winter which caused the accumulation of pollution in 

the valley air. Brick kilns were recognized as major air pollution source in valley after vehicles. 

Mostly Bull Trench Kiln (BKT), Hoffman kiln and Vertical Shaft Brick Kiln (VSBK) are in 

operation for brick firing. Fuels such as crushed coal, saw dust, and natural gas are generally 

used for firing bricks. Tool for the Reduction and Assessment of Chemical and Other 

Environmental Impacts (TRACI) tool was used for screening and quantification of potential 

impacts of emission emits from firing fuels then the total Environmental Performance Score 

(EPS) was estimated. The EPS of coal was approximately 2.5 times higher than natural gas and 

saw dust. It concluded that the crushed coal have more negative impact to the environment and 

human health than other fuels. By concerning the human health and environment point of view, 

alternative environmental friendly firing fuel need to be used for firing bricks in the kiln and the 

air pollution control device need to be installed for minimizing the emissions from the kiln. 

Keywords: Brick kiln, Air quality, TRACI, EPS 

 

Introduction

The Kathmandu valley, the capital city of 

Nepal locates between 27O32’13”N to 

27O49’10”N latitude and 85O11’31”E to 

85O31’38”E longitude. It lies between the 

Himalayas in the North and Mahabharata 

range in the South. The valley has bowl type 

topography and surrounded by a high 

mountain range above 2000m altitude. The 

valley is situated at an altitude of 1300m 

above sea level [1, 2]. During the past three 

decades, the Kathmandu Valley’s population 

has increased greatly and become more 

urbanized. Sharp population increase with 

an annual average growth rate above 4.5% 

(Central Bureau of Statistics, Nepal, 2001) 

and associated activities in the valley have 

worsened the air quality [3,4].  

The air quality of valley was improved in 

2003 and it was aggravated in 2005. There 

was slight improvement on air quality at 

2006 but it has been worsening from 2007 

continuously [5]. Dust particles, oxides of 
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nitrogen (NOx), carbon dioxide (CO2), carbon 

monoxide (CO), sulfur oxides (SOx), 

Hydrocarbons (HCs), benzenes, etc. are the 

major pollutants in valley air [6].  The 

increased exposure of PM10 is associated with 

various adverse health effects, such as 

respiratory diseases, cardiovascular mortality, 

morbidity and probably malignant lung 

diseases [7-10]. Fine particulate matters 

exposure to air aggravates the atmospheric 

visibility by scattering the visible light [11].  

Similarly, gaseous pollutant in the air caused 

severe physical environmental and health 

effect [6]. 

Large number of vehicles, brick kiln 

industries, concrete gridding industries, etc. 

are the major sources of air pollution in the 

Kathmandu valley. Brick kiln industry is one 

of the major air pollution sources where brick 

has been the major construction material in 

the valley and neighboring areas. The total 

production of about 350 million bricks are the 

major single sources of sulfur dioxide and 

suspended particulate matter in the valley. It 

contributes over 60% of emissions and 

responsible for the 31% of TSP and 28% of 

PM10 [1, 12, 13]. Although, it has significant 

contribution to valley air pollution, there is 

lack of inventory data in each stage of brick 

production. Life Cycle Analysis (LCA) will be 

suitable for characterizing the air emission 

from brick production in each stage and for 

computing the environmental impact. In this 

study, Tool for the Reduction and Assessment 

of Chemical and Other Environmental 

Impacts (TRACI) was introduced to compute 

the environmental impact by emissions from 

brick kilns. In addition, improvement 

technique will also discuss for the alleviation 

of air quality. 

 

Brick Kiln Industries in Kathmandu Valley 

Although, 125 brick kilns were operated in 

valley, 90 brick kilns were registered in the 

department of cottage and small industries in 

2001 and rest may illegally operated [1]. 

Raw material composition, moisture 

content, kiln fuel types, kiln operation 

parameters, plant design, etc. are the major 

parameters which limit the air emission 

from the brick kiln. This study mostly 

focuses on the air emission and 

environment impact at brick firing stage 

where Clamp Kiln (9), Bull Trench Kiln 

(BKT) (113), Hoffmann Kiln (3), and 

Vertical Shaft (2) were operated in valley 

[1, 9].   

Brick manufacturing technology was 

introduced in Nepal in early 1950 and was 

replaced by Clamp Kiln and Bull Trench 

Kiln (BKT) for firing the bricks. Crushed 

coal, fire wood, saw dust, etc were used as 

firing fuel. Clamp kiln does not have 

chimney but two movable metal chimneys 

of 16m tall are installed in BKT. Both 

Clamp kiln and BKT are traditional, cheap 

and common technology for brick 

manufacturing and those have gradually 

been displaced by modern environmental 

friendly technology such as Hoffman and 

VSBK technology.  Hoffman brick kiln 

that was developed by China, introduced 

into Nepal with the financial and technical 

assistance of China in 1970. It has multiple 

chambers for loading green bricks from 

one side and offloading fired bricks from 

other side. Even the products are high 

quality with bright feature and smooth 

surface; this technology could not get 

popularity in Nepal.  

VSBK technology was also developed by 

China and it was introduced into Nepal as a 

technology transfer program. It was 

initially setup in 1992 and reinforced in 

2003 and 2004.  It is equipped with 

multiple vertical shafts with cross section 

(1m×1m) and height 6m. VSBK 

technology gains the popularity within a 

short period in Nepal and neighboring 

countries. In the same way, the BKT 
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technology was modified and recognized as 

Fixed Chimney Kiln (FCK). FCK was 

equipped with fixed chimney of height 

130feet and it was also equipped with 

gravitational settling chamber to settle down 

the particulate emissions. Published research 

report stated that the modern technology does 

not only control the amount of air pollution 

but also consume less amount of fuel for 

firing same number of bricks [1]. The fuel 

consumption for firing bricks by Clamp Kiln, 

BKT and FCK were about 6, 4 and 3 times 

higher respectively than VSBK technology 

where concentration of suspended particulate 

matter (SPM) emissions from BKT and Fixed 

Chimney Kiln were about 14 times and 5 

times higher respectively than VSBK 

technology. In addition, CO, HCS, NOX and 

SO2 were also emitted significantly higher 

from Clamp Kiln and BKT than Hoffman and 

VSBK [1, 12].  

 

Tool for the Reduction and Assessment of 

Chemical and Other Environmental 

Impacts (TRACI) 

TRACI tool intends to assist companies, 

federal facilities, industrial organizations, and 

public interest groups in performing board-

based impact assessments of product’s human 

health, environmental and resources depletion 

impacts. TRACI deals with the twelve 

common environmental impact categories 

such as ozone depletion, global warming, 

acidification, eutrophication, photochemical 

smog, human health cancer, human health 

noncancerous, human health criteria, 

ecotoxicity, fossil fuel use, land use, and water 

use. However TRACI impact categories are 

not comprehensive, they have been selected to 

represent many of the recognized 

environmental issues of our time. In addition, 

TRACI is not intended for studies of 

accidental situations and it does not provide 

estimates of actual risk. It is simply a 

screening tool that allows consideration and 

quantification of the potential of impacts 

[18]. The emissions data used in TRACI 

are Life Cycle Assessment (LCA) 

inventory data where LCA is a tool to 

measure environmental consequence of 

product or process through its entire life. 

Generally, it begins with the resource 

consumption and end with the residual 

return to the earth surface as in the flow 

chart in figure 3 [19, 20].  

Environmental life-cycle assessment is a 

“cradle to grave” systems approach for 

measuring environmental performance. 

The approach is based on the belief that all 

stages in the life of a product generate 

environmental impacts and must therefore 

be analyzed, including raw materials 

acquisition, product manufacture, 

transportation, installation, operation and 

maintenance, and ultimately recycling and 

waste management [21]. The types and 

amount of emissions vary in each 

production stages and it is controlled by the 

mixture of raw materials and product 

processing techniques. Firing zone of brick 

production is the most significant for air 

emission hence authors focus on the 

emission from the firing zone and its 

respective impact on environment. Coal, 

saw dust, natural gas are  common fuels 

for firing the bricks in the kiln as 

mentioned in the previous section and 

individual environmental impact and total 

environmental performance of firing fuels 

are discussed in this section. The 

mathematical equations (eq. 1 ~ eq. 3) are 

the basic equation for computing 

environmental impact categories as well as 

total environmental performance score [21]. 

The inventory data used in this model are 

referred from USEPA, AP-42, 11.3.  
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Where,  

EnvScorej = environmental performance score 

for the building product alternative j, 

P = number of environmental impact 

categories, 

IAScorejk = characterized, normalized and 

weighted score for alternative “j” with respect 

to environmental impact “k”, 

IVwtk = impact category importance weight 

for impact k, 

Normk = normalization value for impact k, 

I = inventory flow, 

n = number of inventory flows in impact 

category k, 

Iij = inventory flow quantity for alternative j 

with respect to flow I, 

IA factori = impact assessment 

characterization factor for inventory flow i. 

  

 

Results and Discussions 

 

Meteorology and Air Quality of Valley 

Ministry of Population and Environment of 

Nepal installed air pollution monitoring 

stations at six different locations. The six 

sampling sites include two busy traffic urban 

area (traffic hotspot), one residential area 

(urban back-ground), two semi-urban areas, 

and one rural area. The meteorological 

observation station has been set up only in 

Tribhuvan International Airport (TIA). The 

meteorological data monitored at TIA have 

good agreement with the data monitored at 

other temporary stations hence TIA data 

would be representative of the valley [15, 16].   

Wind speed and wind direction play a vital 

role for the dilution of pollution. While the 

wind becomes calm, the pollution settles 

down around the generation sources and it 

transports to far neighboring zone during 

strong wind period. Windrose diagrams in 

figure 1 demonstrate the wind 

characteristics in the valley during different 

period. Generally, valley experiences 

similar wind blow patterns (W, WWS, and 

S) for all period but easterly wind prevails 

during the monsoon period. The pre-

monsoon period had a much increased 

proportion of strong winds with above 

7.0m/s where winter experienced low to 

calm wind speeds as compared to other 

period [17].  

Ministry of environment’s record shows 

that the absolute temperature of valley 

varied from about 2~17OC in winter and 

19~29OC in summer. Figure 2 

demonstrates the PM10 concentration at 

different location covering rural 

background area (Matyagaun), sub-urban 

area (Bhaktapur and Kirtipur), urban 

residential area (Thamel), and urban area 

(Putalisadak and Patan). PM10 

concentration was significantly different in 

between urban and rural area where PM10 

concentration was much higher than 

standard level (120 µg/m3) in urban, urban 

residential area for a whole year except 

rainy season. Frequent rain fall from July 

to September in most of the cases inside 

the valley which may washout the 

particulate matter from the air. Although, 

Bhaktapur is regarded as sub-urban area, 

the concentration of pollution level was 

remarkably high. The major cause of 

pollutant source in Bhaktapur area could be 

brick kilns where numbers of brick kilns 

have been in operation. Bowl type 

topography, lower temperature, and calm 

wind may cause the frequent temperature 

inversion in valley which traps the 

pollutant inside the valley mostly in winter 

period hence the pollution level at winter 
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season was serious [1, 4, 6, 12, 16, 17]. 

 

Environmental Performance of Firing Fuels 

Three types of firing fuels such as coal, saw 

dust, and natural gas are considered in this 

study and environmental performance of such 

fuels are discussed here. The inventory data 

was referred from USEPA inventory data for 

firing clay and brick products. Although, 

TRACI covers twelve environmental impact 

categories, eight environmental impact 

categories are included for analysis as in Table 

1. Initially, emission characterization values 

were estimated and then normalized based on 

BEES 3.0 guideline. Then the total 

environmental performance scores (EPS) were 

computed.   

There was noticeable difference in 

environmental score for human health criteria 

among three fuels. It is mainly depends on the 

concentration of particulate matters, NOx and 

SOx in the emitted air. EPS of coal was about 

2.5 times higher than both natural gas and saw 

dust for human health criteria. EPS is a 

penalty score – the higher it is, the worse it is.  

By considering the EPS scores, Saw dust was 

worst for global warming, ozone depletion 

and photochemical smog but the EPSs of coal 

was worst for human health criteria, human 

health noncancerous and ecotoxicity. The total 

environmental performance score of coal was 

about 2.5 times higher than natural gas and 

saw dust.  

According to the report published by Ministry 

of environment approximately 1,600 people 

are died and 18,000 are suffered respiratory 

disease in Kathmandu valley due to the valley 

air pollution [5].  In case of Nepal, coal is the 

major fuel for firing the bricks and brick kiln 

has been a major source of particulate and 

sulfur pollutants. There have two options for 

controlling particulate emissions from brick 

kiln, (a) by changing the fuel to natural gas or 

environmental friendly fuel and (b) installing 

air pollution control technique. Although, 

many air pollution control techniques 

available in market, scrubber technique 

will be suitable for controlling particulate 

and sulfur emission from brick kilns based 

on economic, easy operation and 

maintenance. Excess water from scrubber 

can be reused for molding the bricks 

material that minimizes the water scarcity 

round the kiln area. The scrubber 

techniques have efficiency to reduce air 

pollutants 95% or more [22]. 

 

Conclusion 

The PM10 concentration was noticeably 

hzigher than standard level (120µg/m3) in 

urban and suburban area in the valley for 

all seasons except monsoon period. Valley 

experiences similar wind blow patterns (W, 

WWS, and S) for all period but easterly 

wind prevailed during the monsoon period. 

There was low and calm wind blow during 

winter which caused the accumulation of 

pollution in the valley air. 

Especially BKT, Hoffman kiln and VSBK 

are in operation for brick production and 

those kilns are one of the major sources for 

the emission of coarse particles in the 

valley. Fuels such as crushed coal, saw dust, 

and natural gas have been used for firing 

bricks. The EPS of coal was approximately 

2.5 times higher than natural gas and saw 

dust. It is concluded that the crushed coal is 

environmentally worst than natural gas and 

saw dust. By concerning the human health 

and environment point of view, alternative 

environmental friendly firing fuel need to 

be used for firing bricks in the kiln and the 

air pollution control device need to be 

installed for minimizing the emissions 

from the kiln.. 
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Abstract 

In this study, experiments were performed to calculate land surface parameters for the summer of 

2005, June, July and August (JJA), by using a set of hourly meteorological observations with 

Land Surface Process Model (LSPM).The model results have been validated against the 

observed soil temperature (ST). The LSPM reproduced clearly energy, heat and water budget. 

The available energy (net radiation) is used more as the latent heat flux (LE)  rather than the 

sensible heat (SH) flux during the monsoon season. The main results show that, during summer 

monsoon, soil moisture (SM) in the first tenths of centimetres of soil reaches high levels, most of 

the rainfall is “lost” as surface runoff, while evaporation is the dominant component of the 

energy budget. It is noted that the mountainous areas have large amount of precipitation (PPT) 

and also strong evapotraspiration (ET), which results in low values of SM.The SM is larger in 

the western part than the central and south-eastern area of the peninsula.The urban and suburban 

area of Seoul shows lower values of SM, radiation and ET and higher values of SH flux and ST 

with respect to neighboring areas.  

 

Key words: LSPM, land surface processes, energy budget, hydrological budget 

 

Introduction

The heat and water exchanges between the 

land and atmosphere are important processes 

for environmental studies. In the recent years, 

there has been a significant growth in the 

recognition of the importance of the correct 

representation of SM, SH and LE fluxes in 

large-scale hydrology and climate 

modelling.The land surface is a critical 

component through its partitioning of solar 

radiation into SH and LE heat fluxes, its 

redistribution of PPT into ET, soil storage, 

groundwater recharge, or runoff, and its 

regulation of biogeochemical cycles with 

processes such as photosynthesis and 

respiration.  

In spite of these considerations, there are only 

few extensive experimental measurements of 

these parameters carried out in the world, 

which do not allow the correct estimation of 

the energy and water balances on a wide area . 

Therefore, the goals of the present work 

include 1) Simulation of surface parameters 

(such as SM, ST, LE flux SH heat in the 

Korean Peninsula during a monsoon season 

and 2) Comparison of the simulated surface 

parameters (first layer of ST) with some 

observations gathered in some observations 

sites. 
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Fig.1.Comparison of the 1st layer of soil temperature at Kangrung and Suwon.

 

Model description and experimental design 

The Land Surface Process Model (LSPM) is a 

one-dimensional model to analyze and 

determine the energy, momentum and water 

exchanges between the atmosphere and the 

land, and can be used in standalone version or 

coupled with mesoscale models, Cassardo et 

al., (1995). The boundary conditions required 

by LSPM are meterological variables such as 

air temperature, atmospheric pressure, relative 

humidity, incoming solar radiation, wind 

speed, and total PPT. The period selected is 

the summer monsoon, characterized by a 

peculiar climate (warm with severe rainfalls). 

Data are gap filled and processed. The values 

of the model output are energy balance 

components. 

 

 

 

 
 

Fig.2 Monthly-mean Net radiation, cumulative precipitation, and soil moisture 
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Fig.3. Monthly-mean Sensible heat flux and latent heat flux. 

 

 

Results  

a. Comparison of ST- The summary of the 

simulations is presented for selected stations. 

The model output for the first layer ST was 

compared with the observed ST at the same 

level. (Fig. 1), the solid line represents the 

daily average of the simulated value and 

dashed line is the daily average of the 

observations. It was found that simulated 

results are well matched with the observed at 

all stations.  

 

b. Two-dimensional analysis -The SH fluxes 

are slightly higher during early summer. 

However, the LE fluxes exceed the SH fluxes 

during monsoon. During summer monsoon it 

recharges the SM, which consequently affect 

the partioning of the available energy more 

into the LE flux than the SH flux. (Fig.3).The 

total hydrologic budget is always positive 

during the monsoon, indicating an intense 

moisturizing of the soil.The spatial 

distribution of variables shows that the 

mountainous areas, get maxima of PPT, have 

a very strong ET which consumes the SM 

efficiently.(Fig. 2)The urban and suburban 

areas of Seoul show lower values of SM, solar 

and net radiation and ET, and higher values of 

SH flux and ST(compared to neighbouring 

areas) Malla Thakuri (2008). These 

characteristics allow considering the climate 

of this area, a peculiar microclimate. The 

south eastern area, in which precipitation is 

lower, is the warmest area in Korea. 

 

The quiet new and interesting result is that 

rainfall pattern in 2005 was found to be 

shifted from the other monsoon seasons which 

shows similar result by Carssardo et al. (2009). 

It shows that the SM is not directly linked 

with the precipitation. In addition, it is found 

that the types of vegetation and soil are 

crucial to accurate estimation of land surface 

parameters.  
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Conclusions 

In this study, a comprehensive analysis of the 

land surface energy budget over the Korean 

Peninsula during the summer in 2005 have 

been done. The SH fluxes are slightly higher 

during early summer. However, the LE fluxes 

exceed the SH fluxes during monsoon. 

However, some of the findings are quiet new 

and interesting. The rainfall pattern in 2005 

was found to be shifted from the other 

monsoon seasons. A long-term database of 

such parameters obtained from such study 

will be essentially useful for assessing future 

climatic change in Korea.  
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Being Grateful 

 
Pratibha Bhandari 

Ewha Womans University 

Time and tide waits for no man- how true this 

ancient English saying is!! Without even 

realizing, my stay in Korea has already passed 

four seasons. Time really flies fast! Despite 

having many ups and downs throughout, as I 

retrospect the bygone days it keeps me 

wondering how I have come forth through all 

of it. Have I been grateful for the many good 

things that have come my way or have I just 

been making a mountain of all the tiny 

molehills of life.  

Gratefulness means to express gratitude and 

to be appreciative of the benefits received. 

(Merriam Webster). It is not merely uttering 

“thank you”. Being grateful does not entail us 

to a calm and easy going lifestyle nether does 

it promise a never ending state of bliss and 

happiness. Being grateful, also does not deny 

that we will be spared from everyday stress; 

but the essence lies in looking beyond it and 

still being appreciative of all the happenings 

around us.  

In a country away from one’s homeland, it is 

so easy to get disgusted and frustrated and 

Korea was no exception for me. Despite 

having my husband’s shoulder to lean on 

during difficult times, things were still not 

easy. And to be honest, I have not always 

been successful in being grateful.  Being a 

graduate student in any unfamiliar country is 

challenging. Starting from Day 1 of my 

semester I have always struggled with two 

things – time and the language barrier. 

Deadlines to meet, assignments to complete, 

classes to attend, lab works to be done and the 

list goes on. Every morning I stride on my 

way to the university making sure I reach on 

time. Ignoring the large crowd and the chilly 

wind blowing against my face, I run up the 

long escalator very often to find an already 

pretty girl busy, putting on make up and on 

the process blocking the way! And that is 

enough - I fly off the handle and get bitter! 

Not knowing the language has been another 

challenge! It was exactly a year ago, as we 

were strolling across one ‘not so busy’ by-

lane outside Seoul; we heard some loud 

speaker announcements in Korean directed 

towards us from a nearby parked vehicle. 

Only when the person sounded cross, did we 

realize that there was a traffic light in that 

small by-lane and we had crossed it when it 

glowing   red!, The announcers  were none 

other than the traffic police! We couldn’t help 

laughing at our ignorance and at the same 

time regretting for not knowing the language. 

There are several other funny incidents, one 

of being  the last time  when I bought and 

used  a cream from the local store, only later 

when I accidently wet my hand in water and 

found it lathering, I realized that it was a face 

cleansing cream (face wash) and not just face 

cream!!  This again, is because my Korean 

language skills fail me, but it does definitely 

leave me grumbling! Even certain  other 

things like expensive living conditions, or the 

slippery snow in winter or the sticky humid 

weather in summer, or an ‘ajjumma’ breaking 

off the queue and being the first one to enter 

the subway, etc suffices for  my grumbling 

spirit. But through all of it, the only thing that 

I earn is a bitter soul!! 

So, as I retrospect the past, I brace myself up 

thinking I am not here by chance; rather it is a 
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piece of the mosaic of my life which is 

perfectly planned by my Creator. I represent 

my family, community and my country here, 

and I cannot deny that my actions here will 

either enrich or tarnish my country’s 

reputation. I realize I have many things to 

learn in terms of hard work, education and 

development from Korea and I would be a 

fool to let go of this opportunity and simply 

ruin my days being bitter and ungrateful. I 

have to cultivate the art of being grateful no 

matter how challenging it is! 

 

 

-------------------------------The End------------------------- 

 

 

 

Newton in Romantic mood! 

Manoj Nepal 

Chonbuk National University 

nepal.manoj@gmail.com 

 

 

Conservation of Love: 

"Love can neither be created nor be destroyed; only it can transfer from One girlfriend to 

another girlfriend with some loss of money." 

First law: 

"A boy in love with a girl, continue to be in love with her and a girl in love with a boy, 

continue to be in love with him, until or unless any external agent (brother or father of the 

girl) comes into play and break the legs of the boy." 

Second law: 

"The rate of change of intensity of love of a girl towards a boy is directly proportional to the 

instantaneous bank balance of the boy and the direction of this love is same to as increment or 

decrement of the bank balance." 

Third law: 

"The force applied while proposing a girl by a boy is equal and opposite to the force applied 

by the girl while slapping him." 
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My Journey 
 

Gita Poudel  

Graduate School of Professional English  

Ewha Womans University 

It was a bright morning full of hopes when I 

was about to leave my bed, suddenly I heard 

a melodious music which seemed to creep 

through my windows and was catchy and 

heartbreaking. It was the day of our 

departure. The morning mist was 

descending over the town. I stood near and I 

was greeted ‘Good Luck.’ There was no 

word from my side because of our departure. 

I could feel my lips still quivering. These 

eyes glanced upward and I could feel the 

same anguish and compassion into those 

eyes. My eyes were roaring.  I was quite 

depressed. My heart was beating as the time 

of departure was approaching near. Tear was 

down from my eyes. Now it was the final 

time to bid farewell to each other. 

Slowly and slowly, I was staying away from 

my dear ones. I was feeling so heavy inside. 

I remained alone once again. Why this 

nature becomes so cruel along with the 

time? How could this time feel so envious of 

others who lead peaceful existence? My 

melancholy was hurting myself. 

Though I was not taught to suffer my 

wounds in silence, I learned doing so in the 

journey of my life. To pretend that it doesn’t 

hurt, inside or outside I learned to smile. 

Many of the people carry their defects into 

adulthood with pain inside. They forget to 

smile when loneliness knocks their heart 

every day. But I tried my best not to let this 

pain interfere me no matter what. When I 

was in Nepal, I never felt like bearing pain. 

Even a small wound that hurted me was 

cared by my parents. I had seen my parents 

struggling hard to give all of us a luxurious 

life. Doing everything together with parents 

and siblings was one of the best moments of 

my life. Going together to school with 

siblings, eating together, and even 

sometimes shouting at each other in some 

minor things were the happy memorable 

moments that will always remain in my 

heart.  

Suddenly, my life took a new mode after 

coming to Korea; I had to leave my family 

behind and had to choose a new land for the 

betterment of my future. The world was new 

to me and I had never felt so lonely like this 

before. I had to drink that loneliness in a 

speechless rapture. In the beginning wasn’t 

sure which side I was on. Everything was so 

strange from language to people. But slowly 

new beginning took place in my life. I had 

to do everything on my own, like making 

breakfast for self, preparing food and taking 

care of my belongings. Every day and night 

passed this way. 

It has already been about four years here in 

Korea. I am done with my Masters Degree 

now. During my stay in Korea, I learned so 

many things like how to work hard for our 

better future, culture of Korea and how to 

maintain our relationship with seniors. I 

have always struggled a lot so that later I 

won’t curse myself for not trying hard to get 

what I was looking for since I was a child.  

 

Every single second seemed to be a whole 

day without my parents. We all have our 

own dream and we have some hope that 

someday will be the best day of our life. 

Now I realize why people have to move 

abroad by leaving their family and home 

country behind though they really do not 

want to.  
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Lets work hand to hand for achieving our common goal 

 
Yogya Raj Subedi 

Khimme International Center 

Khimme Migrant Counseling center 

 

Nearly one and half decades ago when I was 

granted visa to enter South Korea, I did not 

find any difficulty in departing from family 

members, relatives, friends, or near and dear 

ones. On the contrary, it was very difficult 

for me to depart from a college where I was 

pursuing my higher education. The college 

was very special to me because it had played 

an important role to come out of a particular 

boundary in my life. Of course, I could meet 

everyone being departed when I am back to 

my country but I could not get back to my 

college, the institute which had bestowed 

light of knowledge upon me for years to see 

this world. Thus, in spite of obtaining visa 

for South Korea, I was not entirely happy, 

then. 

 

Even today, like me, thousands of youths 

and students are glad to get employments in 

foreign countries. On the other hand they are 

compelled to give up their great dreams 

which they had been dreaming from their 

childhood due to economic problems and 

insecurity of employments in the home 

country. Especially, the foreign workers who 

have come to work in technically 

sophisticated and economically developed 

countries like South Korea had never 

imagined of doing such a poor quality jobs 

after arriving here. Hence, after some time, 

most of them feel that they are totally 

unsuccessful in their life. Consequently, to 

get rid of their frustrations they find 

themselves in night clubs and other 

entertainment places, loose self-confidence 

and become hopeless, and sometimes even 

feel guilty or embarrassed. 

On the other side, the students from the less 

developed countries who are potential 

human resources for these countries are 

keen to go to developed countries where 

there is adequate infrastructure for learning 

and research. Nepal is no exception to this. 

No doubt, these countries have invested a lot 

on those students directly or indirectly and it 

is natural for a country to expect (outcome) 

from them in return. 

 

Among the Nepalese people currently 

residing in South Korea, most of them 

belong to either of the two category of 

students mentioned above i.e. (i) those 

students who were compelled to give up 

their higher education in Nepal and pick up 

foreign employment as an alternative means 

to arrive in South Korea and (ii) those 

students who have come here for further 

studies after completing certain level of 

education in Nepal. There is no debate that 

both categories or groups of students are 

students in a broad sense. Unfortunately, 

these two categories of students present to 

each other in a different way. For this reason, 

even two close friends who attended same 

college back home behave in a different 

way: one purely as a worker, the other as a 

student. At times, workers envy at students 

and on the other side students look down at 

workers as a low class people. Such 

mentality still prevails among the Nepalese 

youths in Korea. 
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In fact, if we make a close observation of 

these two class or groups of youths who had 

been compelled to leave our home country, 

there is no significant difference between 

them. Although their long term goals are 

alike, there is a huge difference in their 

present goals, however. The working class 

of youths is compelled to do tough physical 

labor, is required to work for a long duration 

everyday in their companies, and cannot live 

independently as they wish. This category of 

Nepalese youths had never imagined such 

kind of life before coming here. So, they 

always look forward to run away from such 

situation as soon as possible. Whereas, the 

second category of youths who are currently 

doing higher education here are determined 

in achieving their mission through hard 

work, dedication, and enjoy a kind of 

freedom. Unlike the workers, they are not 

frustrated with their existing life, but are 

optimistic, instead. Hence, by means of this 

short article I would like to request all my 

friends who are at present residing in S. 

Korea to unite and be one in order to 

achieve our long term national interests. I 

believe that we can join our hand to hand for 

this common interest and hope that we can 

be complementary to one another in 

achieving each other’s goals.   

To accomplish this, friends from the 

students’ circle should come up with 

programs that will boost up self-confidence 

of confidence-less youths who have come 

here to work as labors. By studying and 

doing research about secrets of success of 

industrial development of South Korea 

which has made all round development 

within a short period of time, studying about 

manufacture and applications of machines 

used in small and cottage industries, and so 

on, the student’s circle should bring various 

programs with aims of fusing or blending 

the knowledge gained by students during 

their course of study with the skills gained 

by labor youths in order to do something 

within our own country Nepal. For instance, 

organizing seminars regarding large hydro 

power projects in Nepal, sharing or 

disseminating knowledge about the 

manufacture of banner of printing machine 

which are easily available in South Korea, 

automation of thread making in textile 

industries or manufacture and application of 

tools and equipments used in modern 

agriculture. And, finally transferring this 

knowledge and technology to our country 

Nepal by joining hand to hand with the labor 

friends who are currently working here. 

Friends from workers’ circle should also 

instead of envying at students take them as 

back force or strength for achieving our 

common final goals. 

 

Lastly, our common goals are long-term 

development of our country, employment in 

our own Nepalese society, and a prosperous 

society where opportunity for personal or 

professional development is possible. We 

can learn from the Korean society that with 

mere personal interest or just individual 

progress, it is impossible to achieve these 

goals. Not only a particular community but 

the whole society of a country should move 

ahead to materialize our potential into reality. 

I strongly believe that this attempt for 

moving ahead hand to hand with every class 

and sections of the society will be a mile 

stone in achieving our common interests and 

goals..

 

-------------------------------The End------------------------- 
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I am from Nepal; the country of the Mount 

Everest (the top of the world). It is also the 

birth place of Lord Buddha, who propagated 

messages of fraternity, brotherhood, 

humanity and peace to all over the world. I 

have been in Jeonju as a Ph.D student in 

quest of academic excellence for the last 

thirteen months. I am proud of being a 

student of Chonbuk National University 

(CBNU), a prestigious university in Korea 

and also a widely illustrious university all 

over the world. My life in Jeonju is 

tremendously confined in between 

university and family dormitory at one room.  

However, I very often go out and visit 

different interesting places with my family 

basically by using public bus and taxi. My 

impressions regarding Jeonju and overall 

Korea largely depend on what I have been 

seeing and feeling. Moreover, my 

interaction with Korean friends and Korean 

professors has also given me chance to 

understand Korean people, Korean culture 

and Jeonju per se. Jeonju is a city in and the 

capital of North Jeolla Province, South 

Korea. It is situated about two and a half 

hours south of Seoul and is an important 

tourist center famous for Korean food, 

historic buildings, sports activities and 

innovative festivals. 

Jeonju's historical attractions and the Korean 

wave phenomenon are making the city a 

popular tourist destination; it received 

nearly 3 million tourists in 2008. In totality, 

I have perceived Jeonju as truly a traditional 

city where tradition meets modernization. It 

has got prestige as an important 

international hub for trade, international 

conferences, tourism, and quality education. 

Every year Jeonju celebrates International 

Film Festival Awards in April to May.  

I am proud to be a temporary Solute because 

my university is in Jeonju, which is 

renowned for its best academic environment 

because of the presence of good professors. 

Moreover, this cosmopolitan mega city 

offers world class infrastructure, cleaner 

environment, easy and effective 

transportation system, effective waste 

disposal system, impressive traffic 

management, which have made my life very 

much comfortable. 

The quotation, “A person who lost in his 

work probably found his future” accurately 

matches with workaholic Koreans. Today’s 

Korea is the outcome of the collective effort 

of all Koreans who normally get lost in their 

work with devotion, commitment, and 

sincerity. Long queue at bus stations waiting 

people for their turn to get on the bus is 

wonderful scene to me. For somebody, such 

queue may show inadequate transportation 

facility within city, but to me this is a 

glaring example to show as to how much 

disciplined Jeonju residents are. Koreans’ 

preparedness to help others is also worthy to 

note. I am greatly impressed by Koreans 

showing respect to elders, and love and care 

to youngsters. It is heart-felt scene for me 

seeing vacating their seats for kids, elderly 

and physically challenged in buses.  

 My Life in Chonbuk National University 

 
Sharmila Khanal (Pokharel) 

Chonbuk National University 
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I strongly believe that Koreans are great 

people and Korea is one of the most open 

country in the world. Yes of course, until 

and unless Koreans don’t know somebody 

very well they are not open, but it is quite 

common habit of a human being. This very 

belief of mine was justified when I met one 

of the distinguished professors of Korea, 

Whang In Seoub (Graduate School of 

Management) in one formal occasion in 

Jeonju. The brilliant but down-to-earth 

professor was saying to me “Koreans look 

to be rude, introvert, and individualistic at a 

glance, but having association with them for 

some time they are found to be really nice 

people with big hearts having readiness to 

help others always.”  

“Pali Pali culture” of Korea is also notable 

to me as this has dragged the country into 

miraculous progress and prosperity. The 

mother of DMB technology, South Korea, is 

pioneering in IT sector because of their 

diligence and swift actions. Some of the 

practices of Koreans time and again remind 

me of my own country. So, the Internet 

service is so fast than developing countries. 

The best thing I found among Koreans is 

that they bow their heads to elders and 

seniors as a sign of respect to them. The 

Nepalese people also do the same to show 

their respect to the seniors. 

The most impressive part of Jeonju is 

skillful and efficient management of lives of 

more than five million Seoulites. It is very 

usual to see people moving quickly not to 

miss buses. Jeonju city’s successful 

adoption of online service delivery 

mechanism to the Seoulites is worth 

mentioning here. Such service delivery 

mechanism has been possible because of 

active participation of common people 

living here. Another impressive thing in 

Jeonju is its success in the management of 

mass transit system buses and Taxis which 

is inexpensive, reliable, clean, and efficient. 

One interesting scene I normally encounter 

with while travelling in bus is people either 

reading or watching TV on their mobile 

phone screen.  

I have already been to many countries and 

cities of the world of different continents, 

but I have not found them as secured as 

South Korea and Jeonju. Normally I go back 

to my home from the university late night at 

three o’clock. On the way back, I enjoy 

seeing many people on the street. Moreover, 

political and administrative commitment in 

Korea for the pursuit of development is 

overwhelmingly inspiring. There were 

different forms of governments after the 

establishment of South Korea. However, 

they drive to development was unparallel 

which make today’s prosperous Korea. This 

has also remained instrumental to turn this 

country a hub for ICT development. This is 

great lesson to a county like Nepal. Korea is 

at the apex of human civilization. Some 

decade ago Nepalese and Korean per capita 

income was same ranks. It is a wonderful 

example to show how a nation can really 

progress if it is determined.  

Jeonju is perfect in itself. Even then as an 

outsider I feel that there are a few areas 

where further improvement is possible. 

Aggressive campaigning for the promotion 

of English Language among common 

people is urgently required. Such kind of 

scheme should not only confine to the 

teaching of English language to Koreans but 

also naming of street in English Language. 

The huge problem to the foreigners is the 

language i.e. foreigners can not speak Koran 

fluently where as Korean can not 

comminute in English.   
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There is a saying- “Some thrive because 

they are intended to, but most succeed 

because they are determined to.” I have a 

firm belief on my determination to excel 

myself academically. Jeonju undoubtedly is 

the best place to me in my mission. My stay 

in Jeonju is my first experience of living in a 

mega city. Whatever my interest and 

whatever I want to do- it is all here. I have a 

feeling that I am spending the most precious 

part of my life in Korea. However, much 

can be done to make it more beautiful and to 

sustain its glory. The first and foremost 

initiation that has to be taken is aggressive 

campaigning for the promotion of English 

language enabling foreigners to interact with 

common people as much as possible.   

 

-------------------------------The End------------------------- 
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Congratulation to All Graduated Students  
 

We, SONSIK souvenir publication board, and SONSIK family would like to congratulate to 

all graduated students from various Universities of Korea from August 2009 to August 2010. 

We have included all names of graduated students as possible; we apologized if any of them 

were missed due to technical problems. 
 

List of Graduated Student in 2009-2010 
 

 

Chonbuk National University 

Madhav Kumar Bajgai: PhD on August 2009 

Sushil Kumar Muna: PhD on August 2009 

Amin Shah: PhD on August 2010 

Shiva Pokharel: MS on August 2009 

Janardhan Prasad Bhattarai: MS on August 2009 

Manoj Nepal: MS on February 2010 

Govinda Bhattarai: MS on February 2010 

Maheshwor Shah: MS on February 2010 

Deelip Kumar Pandey: MS on August 2010 

Babukaji Baniya: MS on August 2010 

 

Chungnam National University 

Chandra Prakash Poudyal: PhD on August 2010 

Prakash Adhikari: PhD on August 2010 

Rakshya Sigdel: MS on February 2010 

 

Chosun University 

Sujan Piya: PhD on August 2009 

Jaya Ram Simkhada: PhD on February 2010 

Ganesh Prasad Neupane: PhD on August 2010 

Robash Kusum Subedi: PhD on August 2010 

Santosh Poudel: ME on August 2009 

Raj Kumar Shrestha: ME on August 2009 

Punam Mander: MSc on August 2009 

Tilak Khanal: MSc on August 2009 

Ganda Chapagain: MBA on August 2009 

Navin Gautam: ME on February 2010 

Rosa Kiran Basukala: ME on February 2010 

Rakesh Shrestha: ME on February 2010 

Anish Prasad Shrestha: ME on February 2010 

Bidur Bhandari: MSc on February 2010 

Pranesh Sthapit: ME on February 2010 

Ramchandra Pokharel: MA on February 2010 

Bipula Khatiwada: ME on August 2010 
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Gwangju Institute of Science and Technology 

Subash Pandey: MS in February 2010 

Parag Dhungana: MS in February 2010 

 

Inha National University 

Deepak Joshi: PhD in August 2009 

Ranjan KC: PhD in August 2009 

 

Kyungpook National University 

Shakuntala Devkota: PhD on August 2009 

Babu Ram Pandey: MS on August 2009 

Narayan Bahadur Dhami: MS on August 2010 

 

Seoul National University 

Lila Dhar Adhikari: MS on August 2009 

Navin Raimaghi: PhD on February 2010 

Madhav Acharya: MS on February 2010 

Shishir Manandhar: MS on February 2010 

Sanjaya Adhikari: MS on August 2010 

 

Sun Moon University 

Sailesh Malla: PhD on August 2009 

Gopal Prasad Ghimire: PhD on August 2009 

Nagendra Prasad Kurumbang: PhD on February 2010 

Keshav Kumar Nepal: PhD on February 2010 

Dinesh Simkhada: PhD on February 2010 

Sarita Bashyal Nepal: PhD on August 2010 

Bishnu Sharma Kandel: PhD on August 2010 

Basistha K. Kanth: PhD on August 2010 

 

Yeungnam University 

Dinesh Thapa: PhD on February 2010 

Prati Bajracharya: PhD on August 2010 

Anamika Khanal: MS in August 2010 

 

Yonsei University 

Deepak Pudasainee: PhD on February 2010 

 



 

 66 

Annual Report of 6th Executive Committee 

 
The first meeting of the executive committee was held on the SunMoon University on 

September 2009. This meeting formed the various working committees to implement the 

annual programs. The working committees are listed below. 

 

 

Alumni Section 

Coordinator: Vinaya Kumar Jha 

Sub-member: Astha Bindu Malla 

Sub-member: Santosh Pandit 

 

Cultural Section 

Coordinator: Puna Maya Maharjan 

Sub-member: Yam Kumar Shrestha 

Sub-member: Kishor Koiral 

 

Financial Transactions 

Coordinator: Bindu Thapa 

Sub-member: Sharada Paudel 

Sub-member: Anamika Khanal 

 

International Relations 

Coordinator: Krishan Devkota 

Sub-member: Agni Raj Koirala 

Sub-member: Rajendra Lal Shrestha 

 

Program Management 

Coordinator: Madhu Atteraya 

Sub-member: Krishna Kattel 

Sub-member: Deepak Upreti 

 

Student Welfares 

Coordinator: Janardhan Bhattarai 

Sub-member: Bal Krishna Ghimire 

Sub-member: Roshan Sharma Poudyal 

 

Website Management 

Coordinator: Babu Kaji Baniya 

Sub-member: Rijan Bajracharya 

Sub-member: Prajjwal Rajbhandari 
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SONSIK Dashain Festival in 2009 

 

Dashain festival was celebrated by students in different regions under SONSIK banner. In 

Daegu, it was celebrated in Kyungpook National University and Yeungnam University with 

larger participation on Nepalese students of both universities. Similarly, it was organized in 

Sunmoon University, Chonbuk National University and Kangwon National University. 

 

 
 

Fig.  Celebration of Dashain Festival in Sun Moon University 

 

 
Fig Celebration of Dashain Festival in Yeungnam University 
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Fig Celebration of Dashain Festival in Kyungpook National University 

 

 

Korean Educational Fair in Nepal 

The Ministry of Education, Science and Technology of Korean Government has organized the 

educational fair in Nepal at Kathmandu University on November 29, Sunday. The 

Kyungpook National University has requested to SONSIK President Mr. Krishna Devkota to 

participate in the fair to explore the possibilities and opportunities of Nepalese students in 

Korea for higher study. Mr. Devkota has participated in the program which was highly 

significant to introduce the SONSIK in Nepal. 

 

Korean alumni in Nepal 

The numbers of Korean graduates of Nepalese students are increasing every semester. Most 

of them are starting their career in abroad and some are returned back in Nepal. The Korean 

graduated Nepalese students did not have common place to meet after return back to home. 

Keeping this in mind, 6th executive committee of SONSIK has organized alumni introduction 

program in Nepal on January 2, 2010 in the presence of SONSIK President Krishna Devkota. 

21 alumni were participated in the program. Seven members ad-hoc committee has formed to 

established the Korean Universities Alumni Society in Nepal. The members are Dr. Janardan 

Lamichhane, Dr. Giri Raj Tripathi, Dr. Suvas Shree Pokharel, Santosh Poudel, Surendra 

Shrestha, Rajan Bhattarai and Angira Kakshapati. 

 

 

Talk Program 

The executive committee of SONSIK and Sunmoon University has jointly organized the talk 

program on May 9, 2010 at Sunmoon University. The program was entitled by “The 

Challenges and Opportunities of Korean Graduates in Nepal. The chief guest of the program 

was Honorable Ambassador of Nepal to Korea Mr. Kamal Prasad Koirala and Speakers were 

Dr. Sailesh Malla, Dr. Janardan Lamichhane, Dr. Devi Bahadur Basnet and Mr. Prakash 

Dhamala. The welcome speech was delivered by Mr. Narayan Pd. Niraula in this program. Dr. 
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Malla talked about the difficulties of student-life in Korea and also the challenges after 

graduation to get the suitable job in Nepal. Dr. Lamichhane explored the opportunities and 

challenges of Korean graduates in Nepal. Dr. Basnet mentioned about the possibilities of 

engagement of Nepalese graduates in Korea and the relationship between students and NRN. 

Mr. Dhamala, educational ambassador of Korean ministry of science and technology, 

explained about the possibilities of scholarship for Nepalese students in Korea and Korean 

education system. 

 

 
 

 

 

KABI GOSTHI 

Society of Nepalese Students in Korea co-organized “Poetry Concert with Music and 

Painting” program on July 25, 2010 association with Nepal Kala Sahitya dot com, Nepal 

Patrakar Mahasang, NRN Korea, NCC KOREA, and other various Nepali organization in 

Korea. The legendary poets were come from Nepal to participate in the program where large 

numbers of Korean poets were also participated.  
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Fig- Posing photographs after program. 

 

 

 
 

Fig. In Poetry Concert, Poet delivering poem with musics. 
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