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  Message from the President 
       Dr. Pradeep Wagle, NAPA President 

Dear NAPA members and beyond, 

I am pleased to announce the release of the third issue of the eighth volume of our quarterly newsletter, Agri

-connection (AC). This issue features the incredible work being done by our committees and members, arti-

cles, and research synopses on a variety of important agricultural topics, as well as condensed highlights of 

Nepal's noteworthy agricultural news. I would like to thank our members and well-wishers for their contri-

butions to this newsletter and to the success of our organization. 

Our sub-committees have been busy organizing events over the past quarter. The Webinar Committee (WC) 

organized the 35th webinar on “Breeding Innovations in CGIAR for Global Food Security” on July 23. As I 

am writing this presidential remark, the WC recently organized the 36th webinar on “Digital soil mapping: 

The state-of-the-art perspectives, opportunities, and challenges” on October 8. The Research and Capacity 

Building Committee (RCBC) provided research mini-grant awardees with a series of capacity-building pro-

grams on topics such as research ethics, data collection, and data analysis. the Reward and Recognition 

Committee (RRC) has collected nominations for NAPA Distinguished Contribution Award. The Collabora-

tion and Resource Building Committee (CRBC) facilitated a meeting between the NAPA team and the Hon-

orable Ambassador of Nepal for the USA, Sridhar Khatri, on October 4, 2023. The meeting was focused on 

exploring avenues for collaboration and contribution to Nepal's agricultural development. A consensus was 

made to work together in three thematic areas: Research, Teaching, and Policy.  

The NAPA 4th Biennial International Scientific Conference will be held on May 24-26, 2024 in the Mari-

time Conference Center near Baltimore, Maryland, USA. The call for abstracts is open through October 31, 

and several abstracts have already been received. The call for student writing contest is also open through 

December 31. The Conference Organizing Committee and several sub-committees are working hard to make 

the conference a grand success. I encourage everyone to submit abstracts and plan to attend the conference 

in person, if possible. Please stay tuned for further updates in the coming months.  

NAPA members have volunteered to share their experiences and expertise with academic and research insti-

tutions in Nepal during their Nepal visit. Please let NAPA know if you are interested in volunteering for a 

variety of tasks, such as giving guest lectures, leading workshop or training sessions, providing mentorship 

or career guidance, and collaborating on research projects. NAPA will work with you to arrange your volun-

teer placements based on your skills and interests.  

I am sincerely grateful to the AC Editorial Board led by Dr. Sushil Thapa, for their dedication and hard 

work. The board has played a vital role in ensuring the quality and relevance of the AC. I request all our 

members to stay engaged with AC by sending their contributions to newsletter@napaamericas.org.   

Wishing everyone a very Happy Dashain, Tihar, and Chhath 2080 BS.  

 

For past issues of Agri-Connection, please visit: 

https://napaamericas.org/newsletter.php 
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Festivals hold a special place in our hearts and serve as moments of joy, togetherness, and cultural celebra-

tion. However, festivals often impose significant financial burdens on many impoverished individuals and 

families. Efforts to celebrate festivals in a more frugal and inclusive manner could help alleviate some of 

these economic burdens and ensure that everyone can partake in the cultural richness of Nepal's traditions. 

The essence of any festival lies not in the extravagance of the festival, but in the spirit of unity and happi-

ness. Adopting cost-effective practices such as, embracing simplicity, using homemade decorations, putlock 

celebrations, prioritizing necessities, and sharing expenses may help everyone to enjoy festivals, regardless 

of their financial situation. Celebrating festivals with a low budget is an opportunity to rediscover the true 

spirit of these occasions. It encourages us to focus on what truly matters: the people we celebrate with and 

the values that bind us together. This practice not only promotes a more inclusive and compassionate society 

but also allows for a deeper connection with the cultural and spiritual aspects of the festivals.  

Published during the major festival season in Nepal, this issue features a variety of articles on variegated 

succulents, rooftop farming, and plant disease epidemiology, and summarizes NAPA’s initiatives and 

achievements in organizational development, networking, and philanthropy. The story of a Cornell Universi-

ty graduate who is promoting plant biotechnology in Nepal makes this issue even more exciting and inspira-

tional to our readers. Many thanks to President Dr. Pradeep Wagle, Vice President Dr. Ramjee Ghimire, and 

General Secretary Dr. Nityananda Khanal for your feedback, support, and encouragement as always.  

Happy Vijaya Dashami, Dipawali, Mha Puja, and Chhath Parba 2080 BS!! 

 

AGRI-CONNECTION 
Editorial Board 

Dr. Sanjok Poudel 

Editor Dr. Sushil Thapa 
Editor-in-Chief 

Mr. Amrit Sharma  

Nepal Correspondence 

Guest Editor: Mr. Padma Nath Atreya 
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The Association of Nepalese Agricultural Professionals of Americas (NAPA) and the Embassy of Nepal in Wash-
ington, D.C. met on October 4, 2023, to discuss ways to collaborate and contribute to Nepal's agricultural develop-
ment and beyond. 

The meeting was attended by Honorable Ambassador Sridhar Khatri, NAPA President Pradeep Wagle, Founding 
President and Advisor Lila B. Karki, Immediate Past President and Advisor Megha N. Parajulee, Advisor Gopi Up-
reti, NAPA’s Collaboration and Resource Building Committee (CRBC) Chair Buddhi Gyawali, CRBC members 
Keshav Bhattarai, Bharat Pokhrel, and Suraj Upadhya.  

Everyone introduced themselves at the beginning of the meeting. NAPA President Dr. Wagle then gave a brief 
presentation about NAPA and its activities. Ambassador Khatri thanked NAPA for its work and expressed his desire 
to collaborate with the organization. 

After the presentation, there was an open discussion. The two sides agreed to work together on three key areas: Re-
search, Teaching, and Policy. The Honorable Ambassador Khatri requested NAPA to develop three to five feasible 
and meaningful tasks or concept notes in each of these areas. NAPA President Dr. Wagle said that NAPA would 
develop some feasible tasks by the end of October. Both sides agreed to meet again in mid-November to discuss 
their progress. 

Meeting with Ambassador Sridhar Khatri 

Training on Genomics and Bioinformatics  

Continuing Education Center (CEC) at the Agriculture and Forestry University (AFU) and the Association of Nep-
alese Agricultural Professionals of Americas (NAPA) organized a two-day training program on Genomics and Bio-
informatics in the Cloud at the Center for Biotechnology, AFU, Rampur, Chitwan, Nepal. The training was held 
from October 11-12, 2023.  

Dr. Ananta Raj Acharya and Dr. Saroj Parajuli, life members of NAPA, were the resource persons for the training. 
Around 30 postgraduate students from the departments of Veterinary Microbiology, Biotechnology, Plant Breed-
ing, and Animal Breeding participated in the training.  

 

 

 

 

 

 

 

 

 

 

 

This issue was released in the mid of October, therefore, it contains some information form October, 2023.– Editorial Board 



 

Agri-Connection, Volume 8, Issue 3 - September 2023                                       11 

Association of Nepalese Agricultural Professionals of Americas (NAPA) 

Gastrointestinal nematodes (GINs) are the significant 
constraints to pasture-based goat production in the 
southeast USA. Prevalence of GINs has become a criti-
cal issue due to indiscriminate use of anthelmintics 
leading to nematodes’ resistance to anthelmintics avail-
able in the market. Livamol with BioWorma (hereafter 
BioWorma), a biological product containing spores of 
Duddingtonia flagrans, is known to trap GIN larvae and 
lower the chance of re-infection in artificially-infested 
animals (IAHP, 2020). However, the efficacy of this 
product is not known in pasture-raised nursing goats 
that may acquire natural challenges of GIN through 
contaminated pastures. To find out the effectiveness of 
BioWorma on minimizing GINs in nursing Kiko does 
raised on pastures, a study was conducted at the Browse 
Research and Demonstration Site, Tuskegee University, 
for 120 days (March - August 2023).  

Methodology 

Sixteen nursing Kiko does and kids (30) were divided 
into two uniform groups based on their initial live 
weight, body condition score (BCS), FAMACHA score, 
and EPG. Each group of animals was assigned to sepa-
rate sets of grazing plots and rotationally stocked in 
those plots throughout the study. Animals had free ac-
cess to clean drinking water, shelters, and mineral mix 
in each plot. BioWorma at the rate of 1g/day/kg of ani-
mal live weight was fed to one group of animals. Bio-
Worma was mixed with 0.227 kg of whole corn prior to 
feeding. Another group (control) was provided with an 
equivalent amount of corn without BioWorma. Addi-
tionally, both groups were supplemented with whole 
corn at the rate of 0.5% body weight. Animal perfor-
mance data (live weight, BCS, and FAMACHA score) 
and fecal samples were taken on Day 1, every week 
during the study, and the last day of the study. Fecal 
samples were analyzed to determine the EPG.  

Results 

Does fed to BioWorma had less eggs of GIN per gram 
of animal feces (EPG) (35%; p<0.05) compared to con-
trol group (Table 1). Results showed that BioWorma 
was able to reduce GIN EPG in nursing Kiko does 
raised in pastures.  

Table 1. GIN EPG of does with or without BioWorma 
feeding. 

 

 

 

 

 

 

 

 

 

 

                                                                                               

Figure 1: Kiko does and their kids   in a pasture plot of 

Tuskegee University, Alabama, USA. 

 

 

 

 

 

 

 

 

 

 

Figure 2: Kiko does eating Livamol with BioWorma, 
Tuskegee, Alabama, USA.  

Research Brief 

Livamol with BioWorma Reduces the Gastrointestinal 
Nematode EPG in Nursing Kiko Does  

Durga Dhakal*, Uma Karki, and Santoshi Chaudhary  

College of Agriculture, Environment and Nutrition Sciences, Tuskegee University, AL 36088 
*Email: ddhakal9095@tuskegee.edu  

Group LSMean±SE Mean score 

Control 1790±162.9 146.9†a** 

BioWorma 1173±161.6 122.3b 

mailto:ddhakal9095@tuskegee.edu
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The Association of Nepalese Agriculture Professionals of 
Americas -NAPA’s Webinar Committee (WC) hosted the 
35th Webinar, presented by Dr. Bhoja Raj Basnet. The 
highlights of this edition of the webinar series are summa-
rized in the report. The talk focused on the undertaking of 
breeding programs and developments by the Consortium 
of International Agricultural Research Centers (CGIAR) 
in the background of global food security concerns.  

The need for concerted efforts at a large scale is inevitable 
to address worldwide food security problems. On-going 
food security issues intertwined with multi-facet aspects 
such as population demographics, declining crop produc-
tivity, and climate crisis warrant the need for global col-
lective initiatives and validate the importance of organiza-
tions like CGIAR. Such a challenge is not confined only 
to the present but has stretched even more to the future 
relating to global food production, demand, and supply. 
By 2050, a projected increase in global population by up 
to 20% and a 10% increment in food consumption per 
capita would have serious implications on food security 
with little scope for expansion of arable land and a rising 
climate crisis.  

CGIAR, a platform for global agricultural research part-
nership is materialized with a Consultative Group of Inter-
national Agricultural Research for a food-secure future 
acting through a unified system framework and strong 
partnership between research centers, funders, and key 

stakeholders. Among many CGIAR initiatives, a key one 
includes transboundary breeding and genetic innovations 
which aggravate transdisciplinary efforts on accelerated 
breeding; gene banks and precision genetics; market intel-
ligence and seed systems; and breeding resources. Some 
of the key CGIAR activities in solving global food chal-
lenges include a targeted breeding approach based on mar-
ket segmentation (e.g., Maize in Southern Africa and rice 

in South Asia); the use of a breeding database manage-
ment system on all aspects of the breeding process; and 
speeding up the breeding cycle through predictive breed-
ing and rapid generation advancement approach among 
others. 

Another important aspect of CGIAR is modernizing 
breeding through infrastructure development and up-
grades. This aims to enhance the plant breeding capacity 
at the country and regional levels, improve the data quali-
ty for increased heritability and faster breeding, and in-
crease the efficiency of breeding programs. For instance, a 
multi-funder initiative “Crops to End Hunger” is support-
ing low-income countries in the modernization of public 
plant breeding programs. Importantly, CGIAR’s breeding 
innovation and programs thrive through an extensive pub-
lic-private collaboration worldwide through more than 16 
research centers and 9,000 scientists, researchers, techni-
cians, and staff. As a result, a prominent global impact has 
been made through genetic improvement and yield gains, 
driven by new advancements and innovations in breeding 

Webinar Series 35: Breeding Innovations in CGIAR for 
Global Food Security 

Prepared by - Rajan Shrestha and Sujata Bogati 
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Nepal's government implements revised fertilizer guidelines 

New site-specific recommendations for maize, wheat, and rice were jointly launched by the Nepal Agricultural Re-
search Council (NARC) and the National Soil Science Research Center (NSSRC). These updates, led by the Nepal 
Seed and Fertilizer (NSAF) Project in collaboration with the Department of Agriculture (DoA) and CIMMYT, ad-
dress previous one-size-fits-all recommendations from 1976. They consider soil diversity, agronomic management, 
and nutrient supply, taking six years to develop through advanced analytical methods and machine learning. These 
recommendations were validated in meetings with soil scientists and agronomists in July and October 2022. 

(July 24, CIMMYT) 

Nepal’s traders hike rice prices as India orders export halt 

Concerns over the return of the El Niño weather phenomenon (caused by warmer surface water in the Pacific 
Ocean, leading to an increased risk of heavy rainfall and droughts in certain parts of the world) have already elevat-
ed the prices of rice with heightening fears of potential crop damage. The embargo was imposed by southern neigh-
bour to mitigate the risk of heightened inflation ahead of the upcoming Indian elections. Nepal requires 4 million 
tonnes of rice annually to feed its population, and the deficit is made up by imports from India.            

(July 31, Asian News Network) 

Jumla exports 21,000 metric tonnes of apple 

The apple farmers in Jumla have exported over 21,000 metric tonnes of apples so far this year. Despite the growing 
interest of local farmers in apple farming in Jumla in recent years, apple production has decreased by 40% this year 
compared to the previous year. Approximately 16,000 households in Jumla depend on apple farming, and apples 
are cultivated across 4,250 hectares of land. 

(August 5, OnlineKhabar) 

 

Oranges worth NRs. 290 million produced in Tanahu last year 

Orange production has been on the rise in the district consistently year after year. Farmers are increasingly drawn 
to orange farming due to its potential for generating substantial income. The district has the potential to expand 
orange cultivation across 8,570 hectares of land. To support farmers in this endeavour, the Agriculture Center has 
earmarked Rs 10 million in funding for the ongoing fiscal year 2023/24. 

(August 5, myRepublica) 

Edible oil export earnings decline by two-thirds in FY 2022/23 

Edible oil exports, a significant revenue source, declined by one-third in FY 2022/23. Specifically, palm, soybean, 
and sunflower oil exports dropped from Rs 93.698 billion to Rs 29.425 billion. Sunflower oil exports were only Rs 
441.83 million in 2022/23. Nepal imports raw soybeans from several countries, primarily Argentina, Brazil, Para-
guay, Indonesia, and Ukraine. Crude palm oil is sourced from Malaysia and Indonesia, processed in Nepal, and 
exported to the southern neighbor. Additionally, Nepal imported legumes worth Rs 1.34 billion from mid-July to 
mid-August from various countries. 

(August 9, myRepublica) 

Nepal sends tomatoes to India, and asks for rice 

Since July 20, India has maintained an embargo on non-basmati rice amid the threat of El Niño weather disrup-
tions. Imports of basmati and non-basmati rice dropped sharply to 812,028 tonnes in 2022-23 as India strangled 
exports. While India has started importing tomatoes from Nepal amid a record-high spike in prices, Nepal has writ-
ten to the Indian government to send rice and sugar. 

           (August 11, The Kathmandu Post) 

Nepal News 
Highlights of agriculture-related news/events in Nepal 

 
Compiled by: Shaurav Sharma  

Agriculture and Forestry University (AFU), Chitwan, Nepal 
Email: shauravsharma5151@gmail.com  

https://myrepublica.nagariknetwork.com/news/author/880
mailto:shauravsharma5151@gmail.com


 

Agri-Connection, Volume 8, Issue 3 - September 2023                                       14 

Association of Nepalese Agricultural Professionals of Americas (NAPA) 

Panama disease in banana: primary study begins 

The Panama infection (TR-4) was detected while carrying out a sample 
test on bananas by the Nepal Agriculture Research Council (NARC). A 
seven-member task force headed by the scientist of the National Plant 
Pathology Research Centre, Dr. Ram Bahadur Khadka has reached 
Tikapur to initiate the study. The task force has started discussions with 
the chiefs of Sudurpaschim and Lumbini province offices working in 
the area of agriculture as well as local farmers. Fusarium oxysporum f. 
sp. cubense (Tropical Race 4- TR4) was confirmed after PCR and se-
quencing of the deadly Panama wilt pathogen. 

(August 30, NepalNews.com) 

Government enforces Yarsagumba harvesting guidelines 

The Ministry of Forests and Environment is introducing the "Yarsagumba Management Guideline" for the Himala-
yan region, limiting collection to 30 days (with a possible 15-day extension) during the Baisakh and Asar months. 
The guidelines ban plastic below 40 microns and specify authorized tools while prohibiting littering, fires, and dig-
ging in the area. 

(September 8, myRepublica) 

Monsson rainfall is below normal in Terai districts 

Numerous Tarai districts are facing an unusual mid-monsoon drought, causing concern among farmers due to se-
vere dry spells. Only 60% of the land has been cultivated, raising worries about a potential food crisis. The lack of 
adequate rainfall not only hampers cultivation but also affects timely crop production. Nepal typically receives 
1,472 mm of monsoon rainfall over four months from June to September, but this year's below-average precipita-
tion was predicted by the authorities.  

(September 12, The Kathmandu Post) 

Cultivating health and sustainability through millets in Nepal 

In March 2021, the UN General Assembly, with the support of 72 countries, including Nepal and India, declared 
2023 as the International Year of Millets. Millets, often overlooked, have been a staple food in Nepal for centuries, 
especially for small-scale farmers facing agricultural challenges. In the face of climate change, millets provide a 
sustainable solution for enhancing nutrition, food security, and biodiversity protection. Finger millet, for instance, 
is used in various local dishes and is rich in nutrients, making it a valuable choice for pregnant women, diabetics, 
and those with high blood pressure. Millets are not just grains; they are seeds of sustainability, nutrition, and 
health. 

(September 14, The Annapurna Express) 

Nepal... 

www.frontiersin.org 
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Nepal ... Photographs in Action 

NAPA Publishes Agri-Poem Compendiums 

Photograph 1: Tomato farm belongs 

to Yuvaraj KC at Rupakot Majhu-

wagadhi-1, Diktel.  

Source: Sanjay K. Pandit  

Photograph 2: Finger millet ready to 

harvest at Rupakot Majhuwagadhi-1, 

Diktel. 

Source: Sanjay K. Pandit  

https://napaamericas.org/downloads/publications/krishika-susheliharu-issue1.pdf
https://napaamericas.org/downloads/publications/krishika-susheliharu-issue2.pdf
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ENDOWMENT FUND 
ADVISORY BOARD 

~ESTD. 2020~ 

 

 

Chair 

Dr. Megha N. Parajulee 

 

 

 

Founding Chair and  
Director  

Dr. Lila B. Karki 

 

 

 

Director 

Dr. Pradeep Wagle 

 

 

 

Member Secretary/ 
Outreach  and  

Investment  

Coordinator  

Dr. Aditya R. Khanal 

 

 

 

Outreach and  

Investment  

Coordinator  

Dr. Basu D. Bhandari 

 

Dear Sir/Madam: 

The Endowment Fund Advisory Board (EFAB) of the Association of Nepalese 

Agricultural Professionals of Americas (NAPA) sincerely requests you to consider 

a donation to its Endowment Fund. Your donations to the endowment fund 

would help NAPA achieve its overarching goal, “Global Food Security through 

Agricultural Transformation.” NAPA is a non-profit, non-governmental, non-

religious, and non-political professional organization dedicated to serving humani-

ty through scientific research, teaching, outreach, and charitable initiatives in agri-

cultural and allied disciplines. Since its inception in 2016, NAPA has implemented 

outstanding programs such as international scientific conferences, scholarships, 

research mini-grants, webinars, seminars and workshops, peer-reviewed Global 

Journal of Agriculture and Allied Sciences (GJAAS), a seminal book on food se-

curity, Research and Policy Briefs, and Agri-Connection – an online quarterly 

newsletter.  

To facilitate and expand its endowment fund, originally initiated in 2017, envi-

sioning the economic and programmatic sustainability of this emerging organiza-

tion, the NAPA Executive Committee established an EFAB in January 2021. The 

EFAB envisages utilizing the endowment revenue to sponsor NAPA's flagship 

programs, prioritizing donor-specified activities while allowing the principal to 

grow through its productive investment strategies.   

You can contribute to this noble cause by establishing the fund in your name or 

your beloved ones’. As a contributor, you can also express your activity of interest 

to NAPA, consistent with NAPA's mission and vision. It is an incredible oppor-

tunity for you to contribute to this cause through an upfront donation or any 

amount on a monthly or annual basis for any number of years, based on your inter-

est and willingness. Donations to NAPA endowment funds are tax-deductible. 

Our Endowment Fund Donation Recognitions/Tiers are: 

The endowment fund's beauty is that a sponsor may customize the donation as a 

single or multiple installment(s) over the years. The tiered recognition level may 

scale up anytime your support reaches the designated tier, as mentioned 

above. The EFAB assures you that every donation to this fund will be maintained, 

managed, and utilized transparently.  

Please support NAPA with your kind donations! 

The Endowment Fund Advisory Board  

has already received a pledge commitment of  

over $110,000.   

Platinum Sponsor ≥$10,000 Diamond Sponsor ≥$7,000 

Gold Sponsor ≥$5,000 Silver Sponsor ≥$3,000 

Bronze Sponsor ≥$1,000 Green Sponsor ≥$500 

Valued Sponsor or Supporter <$500 (allocated to common/pool fund) 

Appeal for Contribution to NAPA Endowment Fund 
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Membership Update (September 30, 2023) 

Member Category Members 
Founding life member    5 

Life member 128 

Associate life member  74 

Student member   99 

Associate student member    10 

Regular member    14 

Member’s Diary 
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We would like to request potential members to join NAPA - a common professional platform for all of us.  

Meanwhile, we request all members who are not currently in good standing to renew their memberships. 

Members’ contributions thus far to bring NAPA to the current level is greatly appreciated. We request our 

dedicated members and well-wishers to promote NAPA to the next level by recruiting eligible friends/

colleagues/students in your network. New NAPA members must write the recruiter's name in the “referred by” 

row in the membership form. The highest recruiter(s) will be recognized at our Biennial Scientific Con-

ference.  

A few reasons to join/renew NAPA membership:  

NAPA is a member-driven voluntary organization. Members can benefit from the association to advance their 
career growth, develop organizational practices and leadership skills at all stages. Some of the membership 
benefits include:  

 Peer-to-peer networking and research collaboration opportunities  

 Professional development and advancement 

 Serving on various committees 

 Opportunity to publish scientific works in NAPA’s various outlets (Journal, Book, Research/Policy 

Brief, and Agri-Connection)  

 Opportunity to sponsor scholarships and research mini-grants in preferred agricultural institutions 

and disciplines in Nepal through NAPA 

 Eligibility for organizational awards, scholarships, and endowment funds 

 Opportunity to share scientific works, experiences, and expertise via association’s Talk Sessions 

(Webinars) and Online Teaching/Learning Programs  

 Joining global expert repository to contribute to Nepalese Agriculture and beyond 

 Keeping up-to-date on association’s programs and activities  

 Volunteering and charitable opportunities 

 Discounted rates for registration and hotel reservation during scientific conferences organized by 

the association  

Please check for more details on Joining NAPA at http://napaamericas.org/join-napa.php and membership 
type and fees at http://napaamericas.org/membership.php. We look forward to welcoming you for a great 
cause. Please let us know if you have any questions and willingness to volunteer in various committees. 

 

Thank you. 
 

On behalf of NAPA Executive Committee, 
Dr. Ramjee Ghimire  
Vice President  
Chair, Membership Drive Committee 
Email: ramghi@gmail.com 

Appeal to Join/Renew NAPA Membership 

 

Please join or renew your membership. Become a life member if possible! 

http://napaamericas.org/join-napa.php
http://napaamericas.org/membership.php
http://napaamericas.org/join-napa.php
http://napaamericas.org/join-napa.php
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Membership Type and Fee 

NAPA Membership Drive Committee seeks to create a database of students, faculty, researcher, and other 
professionals of agriculture and allied fields in public, private and nonprofit institutions, industries, and en-
terprises working in Americas, Nepal and beyond; establish contact with potential NAPA members and pro-
mote awareness about NAPA's vision, mission, goals, objectives, and activities; conduct membership drive; 
inform members in advance their membership; and regularly update the membership directory on the NAPA 
website. NAPA membership pool has nine categories including honorary members, senior members, and 
members for the eligible spouse.  

 

 

NAPA is for and by members. Please join NAPA and request your friends and family to join too. We 
would like to request eligible and interested people to join the NAPA family and work together with 
other fellow members. You can access this link to join NAPA: https://napaamericas.org/join-
napa.php. 

Membership Type Fee Eligibility 

Regular Member USD 50 (for two years) Individuals who hold at least an undergraduate or 
bachelor or equivalent degree in agriculture or allied 
areas 

Student Member USD 25 (for two years) Current students of agricultural and allied areas of 
studies who are in good standing student status. 

Life Member USD 200 (one time) Individuals having met regular/general member's cat-
egory and pay defined dues at a time. 

Life Member (eligible 
spouse) 

USD 100 (one time) Eligible spouse of Life members 

Family (Joint) Member USD 15 (for two years) or 
USD 50 (one time for Life 
Membership) 

Spouse of a member of any of the five categories 
(regular/general, student, life, honorary, and associ-
ate), who is not eligible for other categories of mem-
bership. Family members will not have voting right. 

Associate Membership 
(Outside Nepal) 

USD 25 (for two years) or 
USD 100 (one time for 
Life Membership) 

Interested individuals who do not qualify for member-
ship types above. Associate members shall not have a 
voting right and shall not be eligible for the candidate 
of the Executive Committee. An Associate member 
may become Associate Life member with the pay-
ment of defined dues at a time. 

Associate Life Membership 
from Nepal 

NPR 5,000 (one time) Interested individuals who do not qualify for member-
ship types above. One-time membership fee of NRs. 
5,000.00 (five thousand rupees) to become Associate 
Life Member. 

Associate Student Mem-
bership from Nepal 

NPR 1,000 (one time) Undergraduate and graduate students in good stand-
ing in Nepal. One-time membership fee of NRs. 
1,000.00 (one thousand rupees) to become Associate 
Student Member as long as they are a student in Ne-
pal. 

Table 1. Membership fees and eligibility. 

https://napaamericas.org/join-napa.php
https://napaamericas.org/join-napa.php
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Student Coordination Committee (SCC)  

Chair 

Mr. Madhav Parajuli 

Member Secretary  

Mr. Bipin Neupane  

Members 

Ms. Astha Pudasainee 

Ms. Anju Pandey  

Mr. Bhuwan Shrestha  

Mr. Bibek Acharya  

Mr. Deepak Ghimire  

Mr. Manoj Paudel  

Ms. Namrata Acharya  

Ms. Sadikshya Poudel  

Mr. Suraj KC 

Mr. Uddhav Bhattarai 

 

Membership Drive Committee (MDC)  

Chair 

Dr. Ramjee Ghimire  

Members 

Dr. Santosh Dhakal 

Mr. Madhav Parajuli 

Ms. Kabita Paudel 

 

Information Technology Committee (ITC) 

Chair 

Dr. Dev Paudel  

Members 

Dr. Bijesh Mishra  

Mr. Bipin Neupane  

Dr. Pramod Pokhrel  

Ms. Sandhya Neupane  

 

Research/Policy Brief Editorial Commit-
tee (RBEC) 

Chair 

Dr. Ramjee Ghimire  

Members 

Dr. Lila Khatiwada  

Dr. Pramod Pantha  

Mr. Thaneshwor Bhandari  

 
Award and Recognition Committee 
(ARC) 

Chair 

Dr. Uma Karki  

Members 

Dr. Nanda P. Joshi 

Dr. Aditya Khanal   

Global Journal of Agricultural and Al-
lied Sciences (GJAAS)  

Editor-in-Chief  

Dr. Uma Karki  

Managing Editors 

Dr. Ananta Raj Acharya 

Dr. Bharat Pokharel  

Editors 

Dr. Aditya R. Khanal  

Dr. Chakra Budhathoki 

Dr. Kalidas Subedi 

Dr. Prem Bhandari 

Dr. Srinivasa Mentreddy  

 

Women in Agricultural and Allied Pro-
fessions (WAAP) 

Chair 

Dr. Kripa Dhakal 

Members 

Ms. Prava Adhikari 

Ms. Pushpa Pandey 

Dr. Romy Das Karna 

Ms. Santoshi Chaudhary 

Ms. Shubhechchha Sharma  

 

Research and Capacity Building Com-
mittee (RCBC) 

Chair 

Dr. Pramod Pokhrel  

Members 

Dr. Keshav Sharma   

Dr. Santosh Dhakal  

Dr. Sharad P. Marahatta  

Dr. Shital Poudyal  

Dr. Shyam Kandel  

Dr. Sushil Paudyal  

 

Collaboration and Resource Building 
Committee (CRBC) 

Chair 

Dr. Buddhi Gyawali 

Members 

Dr. Bharat Pokharel  

Dr. Keshav Bhattarai 

Dr. Krishna Paudel 

Dr. Suraj Upadhya  

 

Webinar Committee (WC) 

Chair 

Dr. Khusi Ram Tiwari   

Members 

Dr. Dilip Panthee 

Dr. Rajan Shrestha  

Ms. Sujata Bogati  

Executive Committee (EC) 

(2022-2024) 

President 
Dr. Pradeep Wagle 

Vice President 
Dr. Ramjee Ghimire  

General Secretary 
Dr. Nityananda Khanal  

Joint Secretary 
Dr. Sushil Thapa 

Treasurer 
Dr. Bishwo Adhikari  

 

Executive Members 

Dr. Buddhi Gyawali  

Dr. Dev Paudel  

Mr. Dol P. Khanal  

Dr. Kripa Dhakal  

Dr. Pramod Pokhrel  

Dr. Uma Karki  

 

Immediate Past President 

Dr. Megha N. Parajulee 

 

Nepal Liaison: Mr. Kiran Ojha 

 

Advisory Council  

Dr. Dainik B. Karki Nepali  

Dr. Drona Rasali 

Prof. Gopi Upreti  

Dr. Lila B. Karki 

Dr. Megha N. Parajulee 

Dr. Nanda P. Joshi  

Dr. Narayan Khadka  

Dr. Peetambar Dahal 

Dr. Prakash Malla  

 

Endowment Fund Advisory Board 
(EFAB) 

Chair: Dr. Megha N. Parajulee 

 

Founding Chair and Director 

Dr. Lila B. Karki 

 

Director: Dr. Pradeep Wagle  

Member Secretary/ Outreach and In-
vestment Coordinator 

Dr. Aditya R. Khanal 

Outreach and Investment  

Coordinator 

Dr. Basu D. Bhandari 

NAPA Committees 
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KidsZone 

Dashain and Tihar are two special festivals celebrated 
in Nepal. Dashain usually happens in September or Oc-
tober and lasts for 15 days. During Dashain, families 
come together to celebrate and have fun. It's a bit like 
Christmas in some ways! 

One of the exciting things about Dashain is receiving 
"tika" and "jamara" from our elders. They put tika (a 
mixture of yogurt, rice, and red color) on forehead and 
and offer jamara (corn and barley seedlings) as a sym-
bol of good luck. It's a special time to show respect to  
elder family members. 

People also play a lot of fun games and enjoy delicious 
foods. Kite flying is a famous game during Dashain. 
People love to fly colorful kites in the sky. 

Tihar is also known as Deepawali. It is an another won-
derful festival in Nepal. It comes a few weeks after 
Dashain and lasts for five days. During Tihar, they cele-
brate and honor animals, which is very unique! 

On the first day, they worship crows and offer them 
food. The second day is for dogs, and they make them 
feel extra special. The third and fourth days are for 
cows and oxen. People show them gratitude for all the 
help they give us. They also prey for goddess of wealth, 

Laxmi. They decorate homes with beautiful lights and 
candles to welcome her.  

The fifth day is the most exciting because it is all about 
celebrating the bond between brothers and sisters. Sis-
ters put tika and give blessings to their brothers. Broth-
ers give money and gifts in return. It is a day filled with 
love and happiness. 

So, Dashain and Tihar are not just about festivities. 
They are also about love, respect, and spreading happi-
ness in Nepal. Kids love these festivals because they 
bring families closer and create lots of fun memories! 

I think these festivals are more enjoyable in Nepal than 
in the USA.  

Dashain and Tihar in Nepal 

Sushan Thapa 

Grade 5, Missouri  

Please Encourage Your Kids to Participate 

 
Dear NAPA members and AC readers,  
 

Please inform and encourage your kids to contribute for KidsZone. Creations such as arts, drawings, and any forms 
of writings (short essay, poem, story, memories, etc.) related to agriculture and allied sciences are accepted.  
KidsZone also includes features on kids, animals, plants, life at school, and issues of particular interest to kids.  

 
Please include the following:  

Name: 
                 School (optional): 

Grade: 
          State/District: 

                                                                                      (And a photograph) 
 

Kids today, scientists tomorrow! 
 

www.acethehimalaya.com 
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Introduction 

In a developing country like Nepal, unplanned urbani-
zation has led to a dearth of agricultural land. Cities 
have become crammed and the fertile lands have been 
concretized. Strategic planning can be employed to ef-
fectively address this issue, which may involve peri-
urban farming, traditional soil-based farming, indoor 
farming, and rooftop farming. Amidst the urbanization, 
rooftop spaces will certainly be available for raising 
plants for household consumption. Rooftop farming 
(RF) is an undermined technique that could be practiced 
using soil-filled containers or a soil-free hydroponics 
system. It presents a viable solution to the increasing 
food demand and simultaneously enhances the quality 
of urban environment. 

Current status of rooftop farming 

Rooftop farming has garnered global attention, espe-
cially in urban areas, as a viable solution to address en-
vironmental, social, and economic challenges. The in-
terest has intensified following the 2012 Rio+20 Con-
ference, which underscored the importance of sustaina-
ble development goals (Griggs et al., 2013). It has be-
come a thriving initiative in numerous cities  around the 
world such as New York, Chicago, and Montreal. In a 
study by Buehler and Junge (2016), it was found that 
39% of the farms were aiming to enhance the quality of 
urban life, while 26% were aiming for commercial op-
erations. 

In the capital city of Nepal, Kathmandu, 34% of the 
households are practicing some form of kitchen garden-
ing and rooftop farming covering an area of around 5.7 
sq. Km (Shakya and Shrestha, 2017). Rooftop garden-
ing has extensively been practiced only with assistance 
from NGOs, municipalities, and the Ministry of Agri-
culture and Livestock Development (MoALD) (Rawal 
and Thapa, 2022). There are very few private initiatives 
for such farming practices at present. However, with 
more of the public becoming aware of its perks, this 
practice is likely to flourish soon. 

Types of rooftop farmings 

Quesnel et al. (2011) have categorized the rooftop 
farming into three primary types.  

1. Agricultural Green Roofs (AGRs): It incorporates 
edible crops into a soil-based growing medium 
placed above a waterproofing membrane. These 
systems typically involve extra components like a 

root barrier, drainage layer, and irrigation system. 

2. Rooftop container gardens: These involve the cultivation 
of vegetables, herbs, and wildflowers in containers 
or elevated beds filled with soil-based growing 
mediums. These gardens can vary from basic pots 
to more intricate setups and potentially occupy a 
significant area on the rooftop. 

3. Rooftop hydroponics system: It is an approach to 
plant cultivation that utilizes water-based nutrient 
solutions instead of soil. These systems demand 
continuous energy input and are frequently situated 
within greenhouses, which extend their growing 
seasons and contribute to increased crop yields. 

How to start a rooftop farming? 

The general process to set up a rooftop farm is outlined below. 

1. Select suitable pots: Pots are vital for rooftop 
farming, serving as containers for soil needed for 
plant growth. Clay, plastic, cement, and other types 
are available and widely considered suitable for 
year-round rooftop farming. 

2. Preparation of potting mixture: Once pots are 
ready, the next step is to prepare a planting mix for 
vegetables and fruit seeds or saplings. Dense soils 
are avoided and the mixture is prepared using com-
posted manure or kitchen waste, in addition to the 
cocopeat, soil, and sand. 

3. Filling pebbles and stones: After mixing the 
potting soil, pebbles are added to create drainage at 
the base of the pot. The pot is filled with the 
mixture, leaving a two-inch gap from the top to 
prevent spillage. 

4. Choose the right vegetables and fruits: Seasonal 
and year-round vegetables and fruits are to be 
grown which may include tomatoes, garlic, 
coriander, and more. Deep-rooted plants need to be 
avoided and the soil should be lightly watered 
following the seeding. 

5. Placement of containers in the right place: Pots 
should be placed strategically to expose sun-loving 
plants to sunlight and offer shade to shade-loving 
plants. The climbing plants such as beans, bottle 
gourds, and sponge gourds should be provided with 
support structure on time. They may also be placed 
near trellises, sturdy plants, walls, or railings. 

   Rooftop Farming  
 

Tribikram Dahal* and Utsav Pageni  

 

Agriculture and Forestry University (AFU), Chitwan, Nepal 

*Email: tribikram.dahal990@gmail.com 

mailto:tribikram.dahal990@gmail.com
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6. Taking care of plants: Vegetables and fruits need to 
be watered at regular intervals by adjusting the fre-
quency based on plant type and season of growth. 
Watering during the evening hours is preferred as it 
prevents the rapid evaporation. Drip irrigation could 
be used if possible, to increase the efficiency. In 
addition, disease and pest inspection needs to be 
carried out, which could be managed using organic 
pesticides, insect traps, and protective nets. 

Advantages of rooftop farming 

1. Year-round access to a variety of fresh fruits and 
vegetables. 

2. Reduction in the expenses of grocery shopping. 
Also reduces the import of vegetables and fruits. 

3. Access to quality and organic food. 

4. Therapeutic break that leads to physical and mental 
well-being. 

5. Reduction in the demand for air conditioning as 
green roofs insulate heat in buildings. 

6. Reduction in air pollution and maintenance of a 
healthy environment. 

Limitations of rooftop farming 

1. Deficit of reliable plant varieties with no quality 
assurance from the supplying nurseries. 

2. Intense sunlight on the rooftop results in greater 
loss of moisture and nutrients by evaporation. 

3. Hailstones and strong winds pose a threat during 
monsoon. 

4. Large buildings in the city could block the sunlight 
necessary for plants leading to poor performance. 

Conclusion 

Rooftop farming has proven to be a sustainable solu-
tion to rapid urbanization and shrinking agricultural 
land. Cities like Kathmandu have adopted this type of 
urban farming, and the trend continues to grow. Despite 
its many benefits, including year-round access to fresh 
produce and increased energy efficiency, RF faces chal-
lenges such as the availability of high-quality crop vari-
eties and weather constraints. Government agencies and 
relevant authorities should introduce appropriate poli-
cies and subsidies to promote this form of agriculture, 
which seems to be of great importance for urban areas. 
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What are succulents? 

Succulents are plants with thick and fleshy leaves, stem 
and roots. They have the ability to store water in their 
leaves, stems, and roots, enabling them to survive in 
water-deficient conditions for extended periods (Hall, 
2023). The term “succulent” is derived from the Latin 
word “sucus” which means “juice or sap” Water ac-
counts for over 70% of the total weight of succulents 
(Lyra Gardens, 2020). . These plants can thrive in dry 
environments and are unable to tolerate higher humidity 
levels. Most succulents are used as indoor plants be-
cause they require low maintenance thereby saving time 
(Heath, 2022). The most common succulents include 
cacti, aloe vera, jade plants, portuluca, sedum, and rub-
ber trees. 

Different color of succulents 

Succulents can naturally exhibit a variety of colors or 
develop them due to factors such as light exposure, 
temperature, moisture. However, in nature, most succu-
lents are green. Green color of their leaves results from 
the presence of chlorophyll pigment, which absorbs 
sunlight and provide energy for photosynthesis (Plants 
in a Box, 2019). In addition to chlorophyll, succulents 
contain pther pigments like carotenoids or anthocyanin 
and the color of the plant depends on the concentration 
of these pigments. Green-leafed succulent can effec-
tively absorb light and resist sunburn, while succulents 
with other colors are more susceptible to sunburn. 

Why do people choose variegated succulents?  

The word “variegated” is derived from the Latin word 
“variegatus” which means ‘made of various sorts of 
colors. Variegation refers to the presence of distinct 
markings of different varieties of colors on plant parts 
(Plants in a Box, 2019). These marking can be found in 
different forms like stripes, patches, rings, spots, mott-
led colors (similar to blended watercolors), spatters, 
shadings, streaks and colored margins which can be 
regular or irregular in shape (Carol, 2022). Variegation 
is mostly commonly observed on the margins or in the 
center of leaves, but it can also appear in flowers, stems 
and even in fruits. The colors can be white, yellow, dif-
ferent shades of green, pink and purple. These varia-
tions are seen randomly and infrequently (Kellogg Gar-
den, 2020). Variegation is classified into two types 
based on the degree of variegation: complete and in-
complete variegation. 

Causes of variegation  

The green pigment chlorophyll is distributed unevenly 
throughout the plant cells, giving the appearance of var-
iegation. Variegation can result from various causes, 
with mutation being a primary factor and considered a 
natural accident. When this mutation affects only some 
of the plant’s cells, the variegation becomes irregular 
and unstable, meaning it could revert to its all-green 
state. However, when the mutation affects all the plant's 
cells, the variegation is regular and stable. Variegation 
can also occur when there is an abundance of plant cells 
that have undergone mutations and are unable to pro-
duce chlorophyll (Christina, 2022). The pattern varia-
tion caused due to mutation of plant DNA are transmis-
sible to progenies such as Rattlesnake pattern in Calan-
thea (Calathea Lanciofolia) (Pistils Nursery, 2018). The 
morphology of the succulent's leaves also contributes to 
the coloration of variegated succulents. When light in-
teracts with air pockets or hairs found in leaves, it pro-
duces distinct colors. Outside factors such as watering, 
sunlight, temperature, chemicals , viruses, radiation and 
climatic changes can also induce variegation (Succulent 
Growing Tips, 2021). 

Figure 1. Various types of succulents.  

 

Beauty of Variegated Succulents 
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Benefit of Choosing Variegated Succulent 

People are picky by nature and are fond of unique-
ness. Variegated succulent with different colors and 
patterns in their parts are unique, beautiful and attrac-
tive. The presence of variegated colors elevates gardens 
and indoor spaces to a whole new level. Green plants 
become even more impressive and distinctive when 
some color is imparted upon them, enhancing the over-
all appearance. The vividness of patterns and colors can 
uplift people's spirits and change their moods with a 
touch of transcendence. Variegated succulents are capa-
ble of reducing anxiety and increasing energy and moti-
vation. 

How to care variegated succulents?   

The care of a variegated succulent differs somewhat 
from that of a normal succulent. Variegated succulents 
have a disadvantage when it comes to converting sun-
light into energy due to the absence of chlorophyll 
(Sprouting Indoors, 2020). Excessive shade or insuffi-
cient light can limit the amount of chlorophyll in varie-
gated succulents, slowing down their growth. Therefore, 
these plants should be kept out of the direct sunlight to 
prevent sunburn and provide them with Indirect 
light. Unlike their green counterparts, variegated succu-
lents suffer more from extreme temperatures and do not 
respond well to frost and heat. Hence, it is recommend-
ed to maintain the temperature between 18 and 25 °C 
(Succulents Box, 2019). Darker colors can absorb heat, 
allowing plants to thrive in colder climates, which is 
why some succulents change color in response to cold 
weather. Like other succulents, variegated ones require 
well drained soil containing 50–70% mineral grit in the 
form of coarse sand, pumice, or perlite. The soil should 
be totally dry before watering (Planet Desert, 2022). 
Throughout the summer, watering should be done once 
a week and in winter once every three to four 
weeks. Pot should have adequate drainage holes. It is 
important to use minimal nitrogen in fertilizer to main-
tain the color of variegation. 

Can reverted plant variegation come back? 

Plants that have completely lost their variegation have 
an extremely low chance, roughly 1%, of regaining var-
iegation. If a plant still has some variegated leaves, it 
may produce more in the future. The loss of variegation 
in plants can be attributed to factors like low light, sea-
sonal changes, or extreme weather conditions (myplantin, 
2023; Beaulieu, 2021). 
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Introduction 

Banana (Musa spp.) is a staple food in many countries 
around the world. The majority of commercially grown 
bananas are sterile triploid varieties (2n = 3x = 33), re-
sulting from hybridization within the same species or 
between different species. This hybridization typically 
involves two wild diploid species, M. acuminata (with 
the genome designation AA) and M. balbisiana (BB) 
(Harrison and Schwarzacher, 2007). Diploid banana 
plants produce seeded fruits, while the triploid banana 
plant yield seedless fruits through parthenocarpy 
(Siamak and Zheng, 2018). 

Banana holds significant agricultural value and ranks as 
a prominent fruit in Nepal, both in terms of their poten-
tial cultivation area, production levels, and local con-
sumption. Presently, it is cultivated across 68 out of 
Nepal's 76 districts, covering a total land area of ap-
proximately 21,634 hectares  (MoALD, 2021a). Of 
these 68 districts, 15 districts have banana acreage over 
500 hectares, constituting about 74 % of the total area 
under banana cultivation in Nepal (MoALD, 2021b). 
Varieties such as Jhapali malbhog, Sthaniya malbhog, 
Australian hybrid, Chini Champa (Poovan), Harichal 
(robusta), Giant governor, Grand naine, Basrai dwarf 
(Dwarf cavendish) are grown in these areas. Due to the 
open border with India and loose plant quarantine 
measures at the border, farmers have been importing 
various other types of varieties and experimenting with 
them. Besides these, our indigenous local varieties like 
Dhusre, Mungre, Marche, Dhose, and Hazari are grown 
at a small scale in a subsistence farming system 
(MoALD, 2021c). Despite these efforts, the production 
of the country is not enough to meetus self-sufficient 
(Republica, 2022). Therefore, this industry, which holds 
high prospects, needs to flourish rapidly. But, Fusarium 
Wilt aka Panama Wilt has created a major hurdle in the 
growth of this sector (Paudel, 2020).  

Etiology 

Fusarium oxysporum pathogenic isolates induce fusari-
um wilt in various crops and are differentiated into for-
mae speciales based on host specificity. The causative 
agent of the Panama wilt of banana is Fusarium ox-
ysporum f. sp. Cubense (Foc). It is one of the most dev-
astating plant pathogens in the history of agriculture 
(Fourie et al., 2009). Foc is classified into races 1, 2, 3, 
and 4, depending on their ability to cause disease in a 
set of different banana cultivars. Race 1 generally af-

fects AAA and AAB cultivars. Race 2 affects ABB 
cooking bananas. Race 3 affects Heliconia spp, a rela-
tive of Tropical American banana (Buddenhagen, 
2009). Race 4 is further subdivided into Tropical Race 
4 (TR4) and Sub-Tropical Race 4 (SR4). SR4 infects all 
types of cultivars but only under stress conditions and is 
therefore found only in sub-tropical regions like South 
Africa, the Canary Islands, etc. It hasn’t stood as an 
economically serious race yet due to its stringent envi-
ronmental requirements. Race TR4 infects all kinds of 
cultivars including Race 1 resistant Cavendish cultivars 
(AAA) both in tropical and sub-tropical conditions 
(Bastidas et al., 2014). Among the identified races of 
Foc, Race 1 and Race TR4 are of paramount interna-
tional importance and attention (Zhang et al., 2018). 
Additionally, Foc is characterized into Vegetative Com-
patibility Groups (VCGs) based on nit-mutant hetero-
karyotic complementation (Mostert et al., 2017). 

History 

Panama wilt is a soil-borne disease and stands as the 
most destructive and lethal disease of bananas (Ploetz, 
2000). Foc is believed to have originated in Southeast 
Asia, though its initial discovery dates back to 1876 
when it was first identified in Australia (Ploetz and 
Pegg, 1997). One of the disease’s popular names, 
"Panama Wilt," originates from the nation "Panama" 
which experienced enormous devastation of its export 
banana crops in the 1890s (Ploetz, 2005). Thousands of 
hectares of Gross Michel banana in Central America 
were destroyed by Race 1 in the twentieth century, 
evolving into one of the deadliest plant plagues in histo-
ry (Maryani et al., 2019). The trade's transition to the 
Cavendish banana was significantly influenced by ris-
ing losses and the scarcity of pathogen-free soil (Stover, 
1962). Cavendish possesses resistance to Race 1 which 
caused Gros Michel epidemics. Fusarium wilt became 
less of a concern for the trades after Cavendish replaced 
Gros Michel. The black leaf streak disease caused by 
Mycosphaerella fijiensis became the primary concern, 
and Fusarium wilt was no longer seen as a significant 
threat to the industry (Ploetz, 2015). 

The identification of resistant Cavendish bananas 
marked the end of the disease outbreak, and these bana-
nas proved so successful that they quickly spread glob-
ally, ultimately dominating the international banana 
trade. What sets Cavendish bananas apart is their robust 
resistance to Foc-Race1 strains. However, the dangers 
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of global monocultures become evident when additional 
pathogenic Foc-Race 4 emerged, capable of causing 
Panama wilt even in Cavendish crops. During the 
1990s, newly established Cavendish banana plantations 
started to experience widespread infections and losses 
in various regions due to the presence of Foc-Race TR4 
(Ploetz, 2006). Since then, TR4 has been confirmed in 
several countries and regions, with its effects and 
spread intensifying rapidly (Ploetz, 2015). In 2019, two 
neighbouring states of India, Vihar and Uttar Pradesh, 
had already reported  TR4 (Damodaran et al., 2019; 
Thangavelu et al., 2019). Due to the porous border with 
India, this was already a matter of serious concern. Un-
fortunately, it was recently detected in Nepal for the 
first time and was highlighted by most of the national 
media. 

Symptoms 

Foc infects the roots of susceptible banana cultivars and 
slowly reaches the vascular bundle. Upon infection, the 
xylem lumen responds by producing tyloses, gums, and 
gels. Eventually, the vessels get occluded impeding the 
flow of water and minerals through the xylem  
(Beckman, 1990). The oldest leaves of diseased plants 
wilt, die, and often split at the base of the leaf lamina, 
but non-yellowing wilt signs are also evident. Affected 
leaves bend down at the base and hang down around the 
pseudostem, like a skirt. This condition gradually 
spreads to younger leaves and the entire plant ultimately 
collapses. The distinctive internal symptom of the dis-
ease is the reddish-brown coloration of xylem vessels in 
infected plants (Walduck and Daly, 2006). 

Epidemiology 

Because Foc is a soilborne illness, it spreads through 
contaminated farm equipment, tools, clothing, and foot-
wear. Surface waters are also contaminated with Foc, 
and their usage for irrigation has accelerated the spread 
of pathogens along river basins. Moreover, due to the 
pathogen's lengthy lifespan, replanting bananas in the 
field is risky for an extremely long duration. Pathogen 
survival in the form of chlamydospores has been ob-
served to last up to 40 years (Buddenhagen, 2009). The 
onset of the disease outbreak typically originates from 
one or a few initially affected plants. The primary mode 
of transmission is through the interconnection of roots, 
especially in areas where root systems overlap. Addi-
tionally, passive dissemination of the disease-causing 
agents leads to the formation of new infection centers. 
Factors such as intensive farming practices, vehicular 
traffic, lapses in basic farm hygiene protocols by work-
ers, and the use of contaminated water sources for irri-
gation all contribute to the emergence of fresh outbreak 
zones. It's worth noting that the spread of the disease 
tends to be slower on smaller farms, as these are often 

interspersed with banana-free land patches. Moreover, 
smaller farms may rely on rainwater rather than irriga-
tion, which limits the disease's dissemination through 
flowing water (Pegg et al., 2019).  

 

Figure 1. Illustration of the symptoms in banana plants 
regarding Fusarium wilt: (a) Leaves turning yellow and 
wilting; (b) Young leaves curling; (c) Pseudo-stem ex-
hibiting cracks; (d) Fungal infiltration of the plant's 
veins; (e) Infection of the rhizome; (f) The initial phase 
of vascular infection; (g) Characteristics Microconidia, 
macroconidia, and Chlamydospores  of Fusarium ox-
ysporum f. sp. Cubense; (h, i) Advanced stages of vas-
cular infection marked by distinctive reddish-brown 
discoloration. (Adapted from Magdama et al., 2020) 

Management 

Dealing with Fusarium wilt in bananas presents limited 
alternatives. By the early 2000s, numerous microbes 
had been studied, but most of this research relied on in 
vitro assessments or short-term greenhouse investiga-
tions. The success rates of biocontrol methods for 
Fusarium wilt of bananas were found to be similar to 
those reported for other types of Fusarium wilt but 
showed poor field efficacy. Unlike some other fungal 
diseases affecting bananas, such as Sigatoka leaf diseas-
es, which can be managed with fungicides, Fusarium 
wilt cannot be effectively treated without resorting to 
complete soil sterilization. However, this approach is 
prohibitively expensive and also disrupts the soil micro-
biome. An alternative method attempted was soil fumi-
gation, which had been used successfully to treat vari-
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ous Fusarium wilt infections in other crops. Neverthe-
less, fumigated areas eventually experience re-
infestation by the disease, making continued production 
challenging. The most successful strategy for address-
ing the disease is to prevent its spread into uninfected 
regions and take swift containment measures upon de-
tection. When an infestation occurs in a plantation, the 
only viable method to control the pathogen is to imple-
ment specific phytosanitary measures, including the 
complete removal of all plants and taking the farm out 
of production, with the primary goal of halting the dis-
semination of spores to new areas.  

Today, Cavendish varieties are still a viable solution in 
Race 1 infested orchards, but things are different with 
Race TR4. Progress in resistance breeding for this crop 
faces several significant hurdles, including its polyploid 
nature, lengthy generation times from planting to seed 
production, notably low fertility in commercially ac-
cepted varieties, the large physical size of the plant ne-
cessitating extensive space for hybrid assessment, the 
presence of genetic abnormalities in many parental 
lines, and the necessity for the final products to be par-
thenocarpic (Pegg et al., 2019). As a result, an ultimate 
solution, i.e., a resistant and commercial variety against 
Race TR4 is still unavailable. Until the breeders come 
up with resistant varieties, the only effective method at 
present against Race TR4 is restricting mobility in in-
fected areas through strict quarantine regulations. Any 
human activities in the infested field need to be rigor-
ously monitored to contain the disease. 
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विगतका केहि िर्षिरुमा नेपालमा युिा उद्यमीको संख्या 
बढ्दो क्रममा छ। व्यिसाययक िातािरण नभएपयन 
देशमै केहि गरौँ भन्ने सकारात्मक उर्ाषले भररपूणष 
युिािरु विदेशीअिसर छाडरे नेपालमै संघर्ष गनष पे्रररत 
छन।् नपेालमा नयााँ प्रविधि प्रयोग िुन ेउद्यम संख्यात्मक 
रुपमा कम भएपयन िुाँदै नभएका भने िोइनन।् 

ककशुर्न घलार्न कलापास 
बायोटेक कम्पनीका प्रमुख 
कायषकारी अधिकृत (CEO) 
िुनुिुन्छ। सन ् २०१६ मा 
नेपालबाटै बायोटेक्नोलोर्ी 
(biotechnology) बबर्यमा 
स्नातक ति पूरा गनुषभएका 

उिााँले, िालै अमेररकाको कोनेल विश्िविद्यालयबाट 
भभटीकल्चर एण्ड इनोलोर्ी (viticulture and enology) 

मा स्नातकोत्तर गनुषभएको छ। सरल शैलीमा िाताषलाप 
गनष रुचाउने ककशुन आफुलाई, देशमै केहि असल कायष 
गनष प्रयासरत एक युिा उद्यमीको रुपमा धचनाउनुिुन्छ। 
बायोटेक्नोलोर्ीको प्रयोग विविि तिरले संसारभर िुने 
गरेको छ, र्समध्ये हटस्यु कल्चर (tissue culture) को 
प्रविधि विशरे् गरर बबरुिा उत्पादनका लाधग गररन्छ। 
िनस्पयतिरूको रु्नकुनै भागबाट भलएको कोर्, उधचत 
खाना एिं खयनर् तत्िको सिारामा पूणष िोट बन्न 
सक्ने गुणलाई टोटीपोटेन्सी (totipotency) भयनन्छ। 
उक्त प्राकृयतक गुणको प्रयोग गरर थोरै तन्तु (tissue) 

बाट िेरै संख्यामा बबरुिा उत्पादन गनष सम्भि िुन्छ। 
यस विधिद्वारा उत्पाहदत बबरुिामा भाईरस एिं अन्य 
रोगको प्रकोप कम िुन ेगदषछ भन े बबरुिा उत्पादन पयन 
यछटोछररतो िुन्छ। यसै विधिको प्रयोगबाट कलापासमा 
विभभन्न बबरुिािरूको उत्पादन कायष भईरिेको छ। 

काभ्रे जर्ल्लामा अिजस्थत कलापास बायोटेकको 
सुरुिात सन ् २०१७ मा भयो भने २०१८ मा ल्याब 
भिन लगायत ्अन्य आिश्यक संरचनािरु बने। सन ्
२०१९ मा बर्ारमाग अनुसार उत्पादनको काम िुाँदै 
गदाष कोभभड-१९ को प्रकोपले व्यिसायमा ठूलो असर 
पनष गयो। त्यसबखत ससं्थामा आबद्द कमषचारीिरूको 
संख्या घटाएर केिल साना अनुसन्िान गदै कम्पनी 
िान्ने कायषमा ध्यान हदएको उिााँले बताउनुभयो। 
कोभभड लगत्त ै उच्च अध्ययनका लाधग अमेररका 
प्रस्थान गरेपयछ उिााँ िालै नेपाल फककष नुभएको िो। 
अब भने कम्पनीको पुन:संरचना गरेर अगाडी बढ्ने 
सोच रिेको उिााँले र्ानकारी गराउनुभयो। सानै उमरेमा 
कलापास र्स्तो प्रविधियुक्त कम्पनी सञ्चालन  
गरररिनुभएका ककशुनलाई यस कम्पनीको सफलताको 
मोड भने आउनै बााँकक रिेको र्स्तो लाग्छ।   
केिी नौलो एिम ् प्रयोर्नमुखख प्रयास गरौँ भन्ने 
आदशषले यनदेभशत ककशुन, सानैदेखख भसकाईमा लगाइन े
बािा एिं भसमाको बबरोिी िुनुिुन््यो। स्कुलमा रिाँदा 
कम््युटरको प्रारजम्भक ज्ञान एिम ्र्ीिविज्ञानप्रयतको 
मोिले उिााँलाई बायोटेक्नोलोर्ी अध्ययनतफष  डोयाषयो। 
“कुनै नविन कायषको लाधग सिी समय कुरेर बस्नु 
िुाँदैन। काम सरुु गररिाल्नपुछष। िामीले हटस्य ु कल्चरमा 
प्रा्त गरेको सफलता पयन लामो पररश्रमको पररणाम 
िो”, ककशुन भन्नुिुन्छ।        
हटस्यु कल्चरको भसकाईकै क्रममा ककशुन भारत तथा 
अमेररकाका विभभन्न विश्वविद्यालय एिम ्कम्पनीिरूमा 
पुग्नुभएको छ। सन ् २०१९ मा अमेररकी दतुािासको 
छनोटमा उिााँ ओक्लोिमा विश्वविद्यालय एिं अन्य 
ठाउाँको भ्रमणमा यनजस्कनुभयो। आफुले त्यिााँ असल 
प्राध्यापक एिं सफल व्यिसायीिरूसाँग अन्तरकक्रया 

कलापास, कोरे्नल, र ककशुर्न 
प्रस्िुति: अमिृ शमाव 

कृवर् तथा िन विज्ञान विश्िविद्यालय, धचतिन  
इमले: sharma1amrit@gmail.com  संघ
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गनष पाएको र सो ज्ञानले पयछसम्म ठूलो प्रभाि परेको 
बताउनुभयो। “हटस्यु कल्चरको कुरा गदाष, िामी अन्य 
विकभसत मुलूकको तुलनामा, त्ययत पछाडी छैनौँ । 
भारतबाट कल्चार भमडडया (culture media) ल्याउनुपन े
बाध्यता भएपयन एक्स-् लान्ट (ex-plant) को व्यिस्थापन 
नेपालमै िुने गरेको छ। िाम्रोमा बबरुिा उत्पादनको 
लागत ् कम भएकोले भारतबाट आउने बबरुिासाँग 
प्रयतस्पिाष गनष सक्षम छौँ।”   
अन्तराषजरिय भशक्षाबाट हदक्षक्षत ककशुनले कुराकानीकै 
क्रममा र्ोड्नुभयो, “कुनै विर्य-विशरे् छनोट गरर चार 
िर्ष अध्ययन गनुष, ठुलो समयको लगानी िो। सहि 
रुपमा उक्त समयको उपयोग गरेमा िेरै अगाडी बढ्न 
सककन्छ। भसक्ने ईच्छाशजक्त एिं ियैषता भने िुनपुछष। 
खाली सदै्धान्तिक ज्ञानले मात्र काम चल्दैन। प्रयोगात्मक 
भसप अपररिायष छ।”  
अध्यात्ममा पयन रुधच राख्न े ककशुनले कलापासको 
नामकरण बौद्ध दशषनमा आिाररत रिेको बताउनुभयो, 
“अणुभन्दा पयन सुक्ष्म, परमाणुको तिमा िुन,े चतेनाको 
मानकका रुपमा सो शब्द छनोट गररएको िो।”  
कम्पनी संचालन सरल र सिर् भने निुने बताउाँ दै 
उिााँले भन्नुभयो, “सुरुिाती हदनिरुमा आलुको हटस्यु 
कल्चर असफल भएपयन त्यसलगत्त ै पाउलोयनया 
(paulownia) मा भने सफलता भमलेकाले मनोबल 
कायम गनष सिर् भयो।” अहिले कलापासमा केरा, 
स्िबेरी, सुनगाभा लगायत ्२० भन्दा बढी बबरुिािरूको 
सफलतापुिषक उत्पादन गररएको छ। कलापासमा िाल 
ठूलो लगानी रिेको भएपयन प्रविधि बढोत्तरी पयाष्त 
नरिेको ककशुनले खलुाउनुभयो। कुल लगानीको ७५ 
प्रयतशत रकम भिन लगायतका भौयतक संरचनामा 
खचष भएकाले अबको समयमा प्रविधिको विस्तारतफष  
र्ोड हदने उिााँको योर्ना छ। 
कलापासको  सुरुिाती हदनिरूको स्मरण गदै ककशुनले 
बताउनभुयो, “कुनपैयन उद्यम गदाष लगानीको र्ोिो गनुष 
चनुौतीपूणष िुन्छ। त्यसका लाधग कक आफुसाँग येथेरठ 
िन एिं ज्ञान िुनुपछष , नत्र अभलक र्ानेबुझकेा 

मायनसिरुलाई आफ्नो हटममा सामेल गरेर अगाडी 
बढ्नुपछष। लगानीकताषिरूको बबश्िास बढाउाँ दै राम्रो 
हटम खडा गनष सके काम गनष सिर् िुन्छ। 

फोटो १. कलापासलमा हटस्यु कल्चर गरराँदै।   
बायोटेक्नोलोर्ी अध्ययनरत ् नयााँ विद्यार्थीिरूलाई 
अनसुन्िानात्मक कायषमा पन ेकहठनाई एिम ्कायषस्थलको 
अभाि बुझकेाले कलापास खोल्ने सोच विकास भएको 
ककशुन बताउनुिुन्छ। यसका अलािा आम ककसानलाई 
ठूलो पररमाणमा, सस्तो एिम ् गुणस्तरीय बबरुिा 
उपलब्ि गराउन कलापास प्रयासरत ् छ। स्थानीय 
स्रोतसािनको प्रयोग गरेर अनुसन्िानात्मक खोर् एिम ्
अन्िेर्ण गने गरर दशकौंको कायषयोर्ना बनाएको 
ककशुन बताउनुिुन्छ।  
विशरे् गरर नयााँ नसषरी िा फामषलाई लक्षक्षत गरर 
कलापासले गणुस्तरीय बबरुिा उत्पादन गछष।  स्थापनाको 
केहि बर्षमै  यिााँबाट कररब १-२ लाख िारािारी बबरुिा 
उत्पादन एिम ् बबकक्र-वितरण भैसकेका छन।् अबका 
हदनमा भने कलापास माफष त साना उद्यमीलाई नसषरी 
खोल्न सियोग गदै अन्य युिा व्यिसायीसाँग िातेमालो 
गने ककशुनको विचार छ। उिााँले उधचत लगानीकताष 
भेटेमा, कोनेलमा भसकेको ज्ञानले, नपेालमा स्याउ, आरु, 
सनु्तला, अनार लगायतको ब्रान्डडे िाईन बनाएर विदेश 
यनयाषत गनष सककन ेबबश्िास व्यक्त गनुषभयो।   
नेपालमा बायोटेक्नोलोर्ी-लक्षक्षत उधचत नीयत नबन्नु , 
बर्ार मागको व्यिस्थापन निुनु, सरकारबाट युिा 
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उद्यमीलाई प्रोत्सािन  नगनुष, सरकारी संयन्त्र कफतलो 
एिम ्कमषकाण्डी िुनु, र संकटको बेला सरकार मौन 
रिनु, प्रमुख चनुौती रिेको उिााँ बताउनुिुन्छ। 
नपेालमा त्यस्तो के छ रु्न अन्य देशमा पाईंदैन भन्ने 
प्रश्नको र्िाफमा ककशुनले छररतो उत्तर हदनुभयो, 
“र्लिायु!” - “नेपालमा रिेको र्लिायु विवििताको 
उधचत प्रयोग गने िो भने िामी कृवर् उत्पादनमा एक 
नमुना मुलुकको रुपमा स्थावपत िुनेछौँ। िाम्रोमा 
मौसमपयन तुलानात्मक रुपमा सन्तभुलत छ, र्सले गदाष 
अन्य देशमा र्स्तो अनपके्षक्षत समस्या भोग्नु पदैन। 
यसकारण, नेपाल, बस्नको लाधग समते, विश्िमा न ै
उत्कृरठ  मलुकु मध्ये पदषछ”, उिााँको बुझाई छ।      
अहिले नेपाली युिािरुमा विदेश पलायन िुन े
मानभसकताबारे ककशुन भन्नुिुन्छ, “केहि विशरे्-ज्ञान 
िा भसप विकास गनुष छ र त्यो नेपालमा सम्भि छैन 
भने विदेश गएर भसक्नुपछष। तर देशमा अिसर भएन 
भनेर सबै अब्बल युिा उता नै बस्ने  िो भने, नपेाल 
कसरी बन्ला? अयन फेरी आफ्नै देशमा आत्मसम्मान 
सहित र्ीिनयापन गरे र्स्तो बाहिरी देशमा िुाँदैन।” 
नेपालमा काम गदाष  आफ्नो छुटै पहिचान बनाउन 
सककने र त्यसको ठूलो मित्ि रिेको ककशुन 
मान्नुिुन्छ। 
नेपालको दााँर्ोमा विदेशी विश्वविद्यालयिरूमा ज्ञानको 
सम्मान गने प्रचलन भने राम्रो रिेको उिााँले 
बताउनुभयो। “आफ्नो विज्ञता भएको विर्यमा मात्र 
बोल्नुपछष। कनेलमा, पररचयको क्रममा मैले, आफु 
नेपालको तमाङ्ग समुदायमा िुकेको र यिााँ प्राधचन 
पद्धविद्वारा िाईन  बनाउन ेप्रचलन रिेको बताएाँ। त्यिााँ 
उपजस्थत मायनसिरू यो बबर्यबारे र्ान्न यनकै उत्सुक 
धथए”, ककशुनले भन्नुभयो। अमेररकामा रिाँदा आफुले 
हटस्यु कल्चरबारे िााँभसल गरेको ज्ञान एिं भसप अन्य 
समकक्षीमाझ बााँड्दा रमाइलो अनुभि भएको उिााँ 
बताउनुिुन्छ। अमेररका बसाईले उिााँलाई कोरा ज्ञानको 
भसभमतता र अनुभिर्न्य भसपको विभशरटताबारे थप 
चतेनशील बनायो। यसका साथसाथ ै त्यिााँ आफुले भटेेका 

असल प्रध्यापकिरू समते उद्योगमा लागेको देख्दा उिााँलाई 
खशुी लाग्यो।  
“देश विकासको लाधग युिािरुले जर्म्मेिारी ििन 
गनुषपछष। विकासको पिलकदमी युिाले नभलएसम्म 
पररितषन सम्भि देखखाँदैन”, ककशनु बताउनिुुन्छ। अबको 
समयमा आिश्यक परेको खण्डमा रार्नीयतमा पयन 
लाग्नुपने उिााँको विचार छ। अमेररकाबाट स्नातकोत्तर 
पश्चात ् नेपाल आउनुभएका उिााँ आहिले केिी 
सरृ्नशील एिम ् युिा-लक्षक्षत योर्नाको खाका कोदै 
िुनिुुन्छ। भससाकलम नामक नयााँ उद्यमद्वारा ककशनु नपेाली 
नियिुकिरूको भसकाई शलैीमा पररितषन ल्याउन 
चािनिुुन्छ। सानो उमरेमा न ै बच्चामा अन्तयनषहित 
प्रयतभाको पहिचान गरर, उनीिरूलाई उधचत मागषदशषन 
प्रदान गनष सककएमा, देशको मानिस्रोत व्यिस्थापनमा  
सियोग पगु्न े उिााँको बझुाई छ। यसका अलािा यिुा 
सशक्तीकरण लक्षक्षत अन्य कायषक्रमिरुको गुरुयोर्ना 
समेत बनाएको उिााँले बताउनुभयो।  

फोटो २. कलापासमा हटस्य ुकल्चर भसक्दै विद्यार्थीिरू।  
ककशुनर्स्ता प्रगयतशील युिािरुको संख्यामा बढोत्तरी 
भए, नेपाली आकाशको सुदरु क्षक्षयतर् स्िणषमय बन्ने 
यनजश्चतप्राय: छ। यस विर्यमा नेपाल सरकार एि ं
सम्पूणष सरोकारिाला यनकायको उधचत ध्यान पुग्न 
र्रुरी छ।      
(कलापास बायोटेकको बारेमा अन्य र्ानकारीका लाधग 
तल हदएकोको भलकं प्रयोग गनष सक्निुुनेछ):  
https://kalapasbiotech.com/ 
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   कविता 

  - वित्यािन्द खिाल   

 

 

  

 दशैं आउ गाउाँ  शिरमा उमङ्ग भलएर आउ 

 बर्ाष पयछको िराभरा रभसलो रङ्ग भलएर आउ   

 सभ्य र भशरट आचरणको ढङ्ग भलएर आउ 

 परोपकार परम िमषको प्रशङ्ग भलएर आउ। 

 

 िन्िुत्िको विशदु्ि भािना बकुन शभुकामना  

 मायाममता छचजल्कउन ्बनी समदृ्धिका पे्ररणा 

 र्गत ैबोलोस शे्ररठ छ भनी िाम्रो िमष ससं्कृयत 

 निुन कत ैमठमजन्दरिरुमा बभल बि विकृयत। 

 

 दश ैआउ, 

 यधुिजरठरको र्स्त ैइमान भलएर आउ              

 चररत्रिानिरुलाई सम्मान भलएर आउ 

 पराक्रभमिरुलाई कीयत ष भलएर आउ  

 कुररती रहित यनमषल ससं्कृती भलएर आउ। 

 

 

 

 

गाउाँ  शिर सकल समार्मा भाततृ्ि भलएर आउ 

सिको भलो साथषक गने नेततृ्ि भलएर आउ  

लटरम्म अनार् फल्ने फााँट भलएर आउ 

सत्यताको शखंघोर्को आाँट भलएर आउ। 

 

मनमोिक उद्यान सरर पाखा भलएर आउ 

यो नेपाली भशर उचाली भाका भलएर आउ   

मानि सब समानताको प्रस्तािना भलएर आउ 

बाचौँ र बचाउाँ  भन्ने भािना भलएर आउ 

सत्यमेि र्यत,े शभुकामना भलएर आउ। 
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