REPORT OF THE SECOND REGIONAL EXPERTISE TRAINING WORKSHOP ON
PEST SURVEILLANCE

29 July-01 August 2014
Hanoi, Viet Nam

Summary

The 2nd Regional Expertise Training Workshop on Pest Surveillance has been implemented
in Hanoi, Viet Nam from 29 July to 1 Aug. 2014 with 32 participants including 25 trainees
from 5 participating countries, 5 experts and 2 RAP officers. Welcome remark was delivered
by Mr. Chang-Ho Shin, Project Coordinator, on behalf of Dr. Yongfan Piao, Lead Technical
Officer of the project and Senior Plant Protection Officer, RAP. Dr. Deuk-Soo Choi, Senior
Researcher of Animal and Plant Quarantine Agency of the Korean Government, gave a
lecture on “Fruit-fly surveillance and identification” as an expertise subject, which was
followed by country reports on “Introduction of surveillance status and activities on fruit-fly”
by Viet Nam, Thailand and Nepal experts. One more expertise subject “Stored product insect
pest surveillance and identification” was delivered by Dr. Ki-Jeong Hong, Professor of
Sunchon National University of Korea. As an expertise event, there was a field trip to “lychee
orchard” where a Viet Nam government project on fruit-fly is being performed, making sure
of placed pest traps and lures. Practical training has been implemented at the meeting room
with two microscopes provided by Viet Nam NPPO, identifying diverse fruit-flies and stored



produce insect pests using the specimens and samples brought from participating countries.
Just before concluding the workshop, there was a workshop appraisal by trainees through the
questionnaires, asking to rate the level of lectures and lecturers, training contents and
logistics. Mr. Shin delivered the closing remark, summarizing the agendas one by one with
highlights of achievement made by the workshop. He concluded that the workshop was very
good opportunity to share and to exchange the information on pest surveillance status among
participating countries and to increase participants’ practical capacity.

REPORT
1. Welcome remark

Mr. Shin, Project Coordinator, delivered the opening remark on behalf of Dr. Piao, Lead
technical officer of FAO/RAP. He welcomed the participants and experts to the workshop
and expressed his special gratitude to NPPO of Viet Nam for its sincere cooperation and
elaboration as a hosting country of the workshop. He highlighted the importance of capacity
development for pest surveillance and identification in South-East Asian countries and
recommended participants to use this training as good opportunity to polish the knowledge
and to share information and experience on pest surveillance and to maximize the benefit
from the workshop.

2. Lecture on fruit-fly surveillance and identification

Dr. Deuk-Soo Choi, Senior Researcher of Animal and Plant Quarantine Agency of the
Korean Government, gave a lecture on fruit-fly as an expertise subject, introducing diverse
kinds of fruit-fly’s families one by one and their geographic distribution, species-level
taxonomic characters as well as fruit-fly trapping and lures. He provided the trainees with
reference books on the fruit-fly surveillance and identification to be used for their further
study.

3. Country reports

Three experts from Viet Nam, Thailand and Nepal presented country reports on “Introduction
of surveillance status and activities on fruit-fly”.

Dr. Ha Thanh Huong, Deputy Head of Plant Quarantine Division of Viet Nam NPPO,
introduced the achievements of fruit-fly surveillance during 1977-2010 in Viet Nam and
identification results for 4 kinds of fruit-flies as well as ongoing cooperation program with
China on fruit-fly monitoring as well as various activities on fruit-fly in connection with trade
market access strategies such as for dragon fruit (Japan, Korea, USA and New Zealand),
mango fruit (Japan, Korea and New Zealand) and rambutan fruit (USA). She also introduced
in detail the surveillance, detection, identification and preservation methods including



attractants, traps and specimens for fruit-fly and the procedures of Vapor Heat Treatment
(VHT) from sorting stage to transport stage for export.

Dr. Sunyanee Srikachar, Plant Protection Research and Development Office of Thailand
NPPO, introduced the current status of 9 kinds of fruit-flies existing in Thailand, describing
their distribution, the number of hosts and economic pest status. She also introduced
integrated fruit-fly control system performed in rose apples orchard for export including
details of method on how to sanitize the orchards, how to monitor for population survey, how
to use the protein bait and how to and when bag the fruits.

Mr. Dilli Ram Sharma, National Project Coordinator of Nepal, highlighted the importance of
fruit-fly as main insect pest threatening the horticultural crops and their efforts to provide the
farmers with national level of services regarding surveillance, monitoring and management of
the pests. He also introduced 5 species of fruit-fly status in Nepal in connection with
quarantine inspection in exporting Citrus fruit to China including distribution of fruit-fly, past
survey on fruit-fly and damage aspect by the attack of fruit-fly as well as Citrus fruit-fly
surveillance activities and their recent identification results. Regarding this matter, he
specially requested to send an expert on taxonomy of fruit-fly to Nepal for further study and
survey activities as one of project in-country programs.

4. Lecture on Stored Product Insect Pest Surveillance and ldentification

Dr. Hong, Professor of Sunchon National University in Korea, gave a lecture on stored
product insect pest as an expertise subject. He introduced various kinds of pest family one by
one, describing their characteristics, classification, spreading aspects, damage aspects, boring
capacities and survey methods with a lot of colorful pictures. He provided the trainees with
reference books on the stored product insect pests surveillance and identification to be used
for their further study.

5. Field trip

To experience real pest survey method, participants took a field trip to a lychee orchard
which is around 120km away from Hanoi. In 3ha-wide lychee orchard, a lot of traps were
placed for fruit-fly monitoring as one of Viet Nam government projects. Every trap was set
up at a distance of 20m each other, using four kinds of chemical lure. A Viet Nam-NPPO
officer guided the participants, explaining when and how to set up and remove the traps, what
kinds of traps and lures they use, how often they change the lures, how long traps are placing
and so on as well as general information on lychee cultivation.

6. Laboratory practice



To improve personal capacity in implementation of pest identification, laboratory practice has
been included in the training program. Two microscopes were provided by Viet Nam NPPO
for the practice. Microscope practice for fruit-fly identification was performed in the morning
session, while stored products insect pest in the afternoon session. Participants actively
participated in practical training to identify the pest species by using the pest specimens or
samples brought from participating countries and by comparing the target pests with the
pictures provided by lecturers. Participants were especially interested in the pest species
closely related to market access or quarantine inspection of their own countries. They have
learned how to differentiate between similar pest species by minute distinctions of
morphological characters such as mouthpart, wing, abdomen, genitalia, vein, pupa, eggs,
larva etc. as well as how to handle the microscopes and lab tools in pest identification. This
practice session could contribute to improving expertise knowledge on pest’s characteristics
and trainees’ identification skill, but they could not have enough time to practice because of
limited number of equipment and insufficient space.

7. Workshop assessment

As a last session of the workshop, prepared questionnaires were distributed to the participants
to evaluate the workshop. Questionnaires were composed of five sections such as overall
assessment of the project, rating the lecture and lecturers, rating the impact of the workshop,
rating the logistics and description on the strength, weakness of the workshop and suggestion.

According to the result of the analysis of the questionnaires collected from 24 participants, 99%
of the participants were content with overall project content, structure and organization and
97% of the participants were “satisfied” or “fully satisfied” with the lectures and lecturers’
expertise. However, a third of participants were not satisfied with the field trip and laboratory
practices. 95% of the participants think that this workshop will impact on their technical
knowledge, professional activities, regional networking and improving the work service. As
for the workshop logistics such as flight arrangement, accommodation, meeting facilities and
other things, 93% of the participants expressed their satisfaction.

Meanwhile, participants described the main strength, weakness of the workshop and made
suggestion as follows.

<Strength>

- Lecturers’ highly specialized expertise level and enthusiastic attitude
- Very good contents and arrangement of the training

- Good opportunity to increase capacity in pest identification

- Good interaction opportunity among participant countries

<Weakness>

- Inefficient lab equipment and conference room in order to have enough practices
- Lack of information sharing on field trip



- Poor arrangement of field trip and no expert’s guidance

- Not enough and limited distribution of hand-out (books)

- Short duration of training

- Poor logistic support (notebook, reading material, reference books etc.)
- No airport pick-up services and poor food of the hotel

<Suggestion>

- Distribution of enough technical books and colourful hand-outs
- Arrangement of enough lab equipment and conference room for practice
- Longer duration of training

8. Closing Remarks

Mr. Shin expressed his gratitude to the lecturers and other participants for their hard work and
cooperation as well as to Viet Nam NPPO for its sincere cooperation and arrangement for the
workshop as a hosting country.

He evaluated the workshop as it was very good opportunity for the trainees to increase their
expertise on two specialized subjects and to share information on each country’s status on
fruit-fly survey as well as to develop their practical capacity of pest identification through the
field trip and lab practice training. On the other hand, he expressed a sense of frustration at
inappropriate preparation of lab equipment and insufficient space for lab practices. To
conclude the workshop, he recommended the trainees to keep digesting and reminding the
contents of the lectures to maximize the benefit of training program, emphasizing that using
this opportunity to increase country’s capacity iS quite important for the successful
implementation of the project.

9. The results of the Workshop

This workshop produced significant results in association with forthcoming training
workshops as follow.

Firstly, participants could increase specialized knowledge on fruit-fly and stored product
insect pests and have upgraded skill on how to identify pest species by their morphological
characters with the pest specimens and samples through real microscope practice. Field trip
contributed to increasing practical understanding on fruit-fly trap’s functions such as how to
set up the traps and how the traps are working. Detailed reference books provided by
lecturers also enable the participants to have further study and to share with other colleagues.

Secondly, presentations on country reports were good material for the participants to share
and exchange information on each country’s fruit-fly survey status, concerned crops and
related activities in association with export strategies.



Thirdly, although lab practices was surely good practical events in increasing the expertise
level of the participants, participants could not have enough opportunity to take part in the
practices because of insufficient and inefficient lab equipment as well as limited practice
space. As we can see the results of the workshop assessment, many trainees pointed out this
matter. In this regard, more careful attention has to be paid in preparation of lab practices for
the forthcoming workshop.

Lastly, a matter for regret was that the trainees of Myanmar could not take part in the
workshop this time again because of the delay of administrative decision-making procedures
on the workshop participation.

10. A list of follow-up actions

Based on the project work-plan and the results of this workshop, some actions to be followed
up in implementation of the project will be as follows.

e Preparation of the 3" regional expertise training workshop on pest surveillance and
the 1* regional training workshop on pest information management.

e Preparation of Steering Committee to adjust the training program and project work-
plan

e Consultation with hosting countries of the scheduled workshops about detailed
training program

e Consultation with potential experts/trainers to adjust and finalize the in-country
trainings

e Undertaking the procedures for laboratory equipment procurement to support
diagnostic capacity of the participating countries

e Close collaboration with Myanmar NPPO for their participation in the next workshop



Annex 1

Agenda for Regional Workshops on Pest Surveillance

Day-1 (July 29, 2014)

Time

Session

Facilitator

09:00 - 09:30

Registration

Opening Session

09:30 - 09:45

Welcome remark

Dr. Yongfan Piao

09:45 - 10:00

Group photo and Coffee break

Session 1: Lecture (1)

10:00 - 12:00 Lecture on Fruit-fly surveillance | Dr. Deuk-Soo Choi
and identification
12:00 - 13:30 Lunch

Session 2: Lecture (2)

13:30 - 14:10 Introduction of Surveillance Dr. Ha Thanh Huong
Status and Activities on Fruit-fly
in Viet Nam

14:10 — 14:40 Introduction of Surveillance Ms. Sunyanee Srikachar
Status and Activities on Fruit-fly
in Thailand

14:40 - 15:10 Introduction of Surveillance Mr. Dilli Ram Sharma
Status and Activities on Fruit-fly
in Nepal

15:10 — 15:30 Coffee break

Session 3: Lecture (3)

15:30-17:20 Lecture on Stored product insect | Dr. Ki-Jeong Hong
pest surveillance and
identification

18:30 — 20:30 Welcome party




Day-2 (July 30, 2014)

Time Session Facilitator
Session 4: Field Trip
09:00 - 17:00 Field trip NPC of Viet Nam
Day-3 (July 31, 2014)
Time Session Facilitator
Session 5: Laboratory Practice
09:00 - 17:00 Laboratory practice for pest NPC of Viet Nam,

identification

Dr. Choi and Dr. Hong

Day-4 (Aug. 01, 2014)

Time

Session

Facilitator

Session 6: Training Assessment

09:30- 10:30

Training Assessment by
questionnaires

Project Coordinator

Session 7: Closing

10:30 — 11:00

Closing remark

Dr. Yongfan Piao
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List of Participants

FAO RAP:

Chang-Ho Shin (Mr)

Project Coordinator

GCP/RAS/286/ROK

FAO Regional Office for Asia and the Pacific
39 Phra Athit Road

Bangkok, Thailand

Tel:  +66 (0) 2 697 4102

Fax:  +66 (0) 2 697 4445

Email: ChangHo.Shin@fao.org

Angvanitchakul Patitta (Ms)

Project Secretariat

GCP/RAS/286/ROK

FAO Regional Office for Asia and the Pacific
39 Phra Athit Road

Bangkok, Thailand

Tel:  +66 (0) 2 697 4108

Fax:  +66 (0) 2 697 4445

Email: patitta.angvanitchakul@fao.org

Republic of KOREA:

Ki-Jeong Hong (Mr)

Sunchon National University

Department of Plant Medicine, College of Life

Science and Natural Resources

255 Jungang-ro, Suncheon-si, Jeonnam Province

540-950

Rep of Korea

Tel: +82 61 750 3867

Fax: +82 61 750 3208

Email: curcul@sunchomn.ac.kr;
curcul@hanmail.net

Deuk-Soo Choi (Mr)

Researcher

Animal and Plant Quarantine Agency (QIA)
Ministry of Agriculture, Food and Rural Affairs
(MFRA)

178 Anyang-ro, Manan-gu, Anyang-si,
Gyeonggi-do, Rep of Korea

Tel:  +82 31420 7654

Fax:  +82 31420 7606

Email: dschoi@korea.kr
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CAMBODIA:

Chanthy Sar (Mr)

Staff of Researcher and Diagnostic Office
Ministry of Agriculture Forestry and Fisheries
#54B/49F, Street 395-656, Sangkat Touk Laak 3,
Khan Toul Kok, Phnompenh, Cambodia

Tel:  +855 23883 427

Fax: +855 23 883 427

Email: sarchanthy@gmail.com

Dara Leang (Mr)

Staff of Research and Diagnostic Office
Ministry of Agriculture Forestry and Fisheries
#54B/49F, Street 395-656, Sangkat Touk Laak 3,
Khan Toul Kok, Phnompenh, Cambodia

Tel:  +855 23883 427

Fax: +855 23 883 427

Email: daraleang25@yahoo.co.nz

Romney Khiev (Ms)

Deputy of Diagnostic Office

Ministry of Agriculture Forestry and Fisheries
#54B/49F, Street 395-656, Sangkat Touk Laak 3,
Khan Toul Kok, Phnompenh, Cambodia

Tel: +855 23 883 427
Fax: +855 23 883 427
Email: rumneykhiev@ymail.com

Sareth Kang (Mr)

Chief of Plant Protection Office

Department of Plant Protection Sanitary and
Phytosanitary, General Directorate of Agriculture
Ministry of Agriculture Forestry and Fisheries
#54B/49F, Street 395-656, Sangkat Touk Laak 3,
Khan Toul Kok, Phnompenh, Cambodia

Tel:  +855 23883 427
Fax:  +855 23883427
Email: kangsareth bsc@yahoo.com

LAO PDR:

Bounvilayvong Touy (Mr)

Entomology Staff

Ministry of Agriculture and Forestry, Department
of Agriculture, Plant Protection Centre,
Tongpong Village, Sikod District, Vientiane
Capital, PO Box 811, Lao PDR

Tel: +855 21 812 164

Fax: +855 23 812 164

Email: bounvilayvongtouy@yahoo.com
Khanxay Somchanda (Mr)

Entomology Unit

Plant Protection Center,

Department of Agriculture,

Ministry of Agriculture and Forestry
Km 13, Taduea Road Road

P.O Box 811, Vientiane, Lao PDR
Tel:  +856 20 224 81038

Email: khbombay2004@yahoo.com

Lamnao Sichanthavong (Ms)

Entomology Staff

Ministry of Agriculture and Forestry Department
of Agriculture, Plant Protection Center, KM13
Thaduae Road, Salakham Village, Hadsayfong
District, Vientiane, PO Box 811, Lao PDR

Tel:  +856 21 812 164

Fax:  +856 21812 164

Email: lamnao_ppc@hotmail.com

Seamphai Luangoudom (Ms)

Entomology Staff

Ministry of Agriculture and Forestry Department
of Agriculture, Plant Protection Nonghai Village,
Hadsaifong District, Vientiane, PO Box 811, Lao
PDR

Tel: +856 21 812 164
Fax: +856 21 812 164
Email:

Sisomphone Athisack (Mr)

Entomology Staff

Ministry of Agriculture and Forestry Department
of Agriculture, Plant Protection Center, KM13
Thaduae Road, Salakham Village, Hadsayfong
District, Vientiane, PO Box 811, Lao PDR

Tel: +856 21 812 164
Fax: +856 21812 164
Email: sisomphone.ats@gmail.com
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NEPAL:

Basudev Sharma Pokhrel (Mr)

Pesticide Registration and Management Division,

Hariharbhawan, Lalitpur, Nepal

Tel:  +977 1501 0111

Fax:  +977 1554 1601

Email: basupokhrel30@gmail.com ;
basupokhrel30@yahoo.com

Debraj Adhikari (Mr)
District Agriculture Development Office

Sindhuli, Nepal
Tel:  +977 47 520166
Fax: +977 47 521042

Email: debhorti@yahoo.com
adhikari.debraj@gmail.com

Dilli Ram Sharma (Mr)

Plant Protection Directorate
Department of Agriculture

Ministry of Agriculture Development
Harihar Bhawan, Lalitpur, Nepal
Tel:  +977 1552 1597

Fax: +977 15010112

Email: sharmadilli@yahoo.com

Manoj Pokhrel (Mr)

Plant Protection Directorate
Department of Agriculture

Ministry of Agriculture Development
Harihar Bhawan, Lalitpur, Nepal
Tel:  +977 1552 1579

Fax: +977 1501 0112

Email: manojpkrl@gmail.com

Parshu Ram Rawat (Mr)
Regional Plant Protection Laboratory,

Banke, Nepal
Tel:  +977 081 521785
Fax: +977 081521 785

Email: rawatpr79@yahoo.com

Prakash Paudel (Mr)

Plant Protection Directorate

Department of Agriculture

Ministry of Agriculture Development

Harihar Bhawan, Lalitpur, Nepal

Tel:  +977 1555 3798

Fax:  +977 1555 3798

Email: prakashpaudel4@gmail.com ;
prasash_paudel67@yahoo.com

Sahasram Chaudhary Kurmi (Mr)

Ministry of Agriculture Development

Dhankauli-, Kapilvastu, Nepal

Tel:  +97 082 560130

Fax: +97 082 560130

Email: sahasram2012@yahoo.com ;
sahasram2013@gmail.com

THAILAND:

Ittiporn Bannakan (Mr)

Professional Entomologist

Insect Taxonomy Group, Entomology and Zoology
Division, Plant Protection Research and Development
Office, Department of Agriculture 50 Phaholyothin
Road Chatucahk, Bangkok 10900 Thailand

Tel:  +66 2 940 6304

Fax: +66 25610744

Email: bannakan@hotmail.com

Kessuda Sonsiri (Ms)

Entomologist

Department of Agriculture,

Ministry of Agriculture and Cooperatives
50 Phaholyothin Road, Ladyao
Chatuchak, Bangkok 10900 Thailand
Tel:  +66 2 940 6304

Fax:  +66 2 940 5396

Email: kess_sI3@hotmail.co.th
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Natthaporn Uthaimongkol (Ms)
Chief of Pest Risk Analysis Section
Agricultural Research Officer,
Senior Professional Level

Plant Quarantine Research Group,
Department of Agriculture

50 Phaholyothin Road, Ladyao
Chatuchak, Bangkok 10900 Thailand
Tel:  +66 29406670 ext 102
Fax: +66 25610744

Email: n.uthaimongkol@gmail.com

Sarute Sudhiaromna (Mr)

Senior Entomologist

Plant Protection Research and Development
Office, Department of Agriculture,

Ministry of Agriculture and Cooperatives
50 Phaholyothin Road, Ladyao

Chatuchak, Bangkok 10900 Thailand

Tel:  +66 2 579 5583

Fax:  +66 2 940 5396

Email: sarutes@yahoo.com

Sunyanee Srikachar (Ms)
Plant Protection Research and Development Office,
Department of Agriculture and Cooperatives,
Chatucahk, Bangkok 10900 Thailand

Tel: +66 2 579 5583
Fax: +66 25795396
Email: sunyaneesrikachar@gmail.com

Waranya Malee (Ms)

Plant Quarantine Research Group, Plant Protection

Research and Development Office, Department of

Agriculture 50 Phaholyothin Road Chatucahk,

Bangkok 10900 Thailand

Tel:  +66 25798516

Fax: +66 25610744

Email: mawaranya@yahoo.com ;
wmalee@gmail.com

VIETNAM:

Dinh Hoang Hao (Mr)

Plant Quarantine Sub-department Zone 1l
Ministry of Agriculture and Rural

No 28 Mac Dinh Chi Street, District 1, Ho Chi
Minh, Vietnam

Tel:  +84 838 222 429

Fax:  +84 838 293 266

Email: hoanghaodinh@gmail.com

Le Xuan Chien (Mr)

Plant Quarantine Officer

Vietnam Ministry of Agriculture and Rural
Development, Plant Protection Department, Plant
Quarantine Sub-department Region No 5

No 53, lane 337/73, Dinh Cong Street, Hoang
Mai District, Hanoi, Vietnam

Tel:  +84 4 35334649

Email: mrlechien@gmail.com

Nhan Thi Minh Uyen (Ms)

Post Entry Plant Quarantine Center 11

Protection Department

Ministry of Agriculture and Rural Development

of Vietnam

No0.28 Mac Dinh Chi Street, Dakao Ward, 1

Distrcit, Ho Chi Minh, Vietnam
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Plant Quarantine Division
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Annex 3.1 Country Report: Viet Nam

THE SECOND REGIONAL EXPERTISE TRAINING
WORKSHOP ON PES RVEILLANCE

PEST SURVEY AND IDENTIFICATION
ON FRUIT FLIES

(Tephritidae)

Or, HA THANH BHU O}

HANOI . VIETNAM- 29 JULY 2014

1 Introduction of surveillance status on
fruit flies in Vietnam

2. ldentification of some fruit flies species
in Vietnam

3. Activities on fruit flies in Vietnam
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1. 1977-1978: Survey on 16 fruit tree species in
Southemn, including Citnus spp., Mangifera indica, Musa
pp.. Annanas sative, Zizyphus jujuba, Artocapus inteerifolio
(Jackfrult), Nephilivm lapgpaceum {rambutant), Psidium
suajava, Vitis vinifera, Euphoria longana, Hylocereus
undatus, Duwrio zibethinus, Anana recticulata, Garainia
mangostana, Eugenta fambas, Spondlas cythereg

it trees ! Collected and idantied
Citrus spp. Bactrocera dorsolls
Mangifera Indica Eactrocera dorsalls
Zizyphus Jufuba Sactrocera dersalis
Psldium guajova Soctrocera dorsalls
Bactrocera cucntitae
Vitis vinlfers Eactrocers dorsaliy
Myfocereus undatus Sactrocera dorsalis

Eugenfa fambos Bactrocera dorsalls




2. 1997-1998: Additional survey on 16 fruit tree
species in Vietnam.

Frse troe Collected and
identified

Crtrus spo. Sactrocera dovsolts
Bactrocera correcta

Euphoria Tongana and Litchi chinevsis Bactrocera dovsalls
Mangifera indica factrocera dorsolix
Mani(kera zapota (L.t 7 Royen Sactrocera dovsolls
Faidium guajova Bactrocera devsalls
Eugertia jombos Bactrocers dovsolly
Nephithum fappaceum Bactrocera dovsolis
Viels wialfera Bactrocera dovsolls
Hylocereus undatoy Bactrocera dovsaliy
Prunus solictles Sactrocera dovsolts
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4, 2010: Conducted a surveillance on
major crops in south Vietnam

Stt Scientific name of fruit fly Host
1 |Bactrocera correcta (Bezzi) fhango
2 |Bactrocera dorsolis (Hendel) Mango

+ PURPOSE:
Pest status and survey types
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pre 1t and subject to control measures
Includes FFALPP
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3. 2006-2010: Conducted a surveillance on
major crops and post- harvest products in
Vietnam, Survey on 8 fruit tree species,
including:

*  Pomelo Citrus erandis

- Drange - Citrus sinensis

o Lime Citrus mania,

« Tangering - Citrus reticuloto,
* Longan - Evphoria longona,

« Dragon hHylocereus undatus,
* Lichee - Litchi chinensis,

= Mango - Mangifero inglca,

» (ollected and identified: Bactrocera dorsalis,
Bactrocera correcta

OOPERATION PROGRAM BETWEEN YETHAM
AND CHIHA ON FRUN FLIERE BMONHITORMG WM
BORDER AREA

+ Fram 2009-2013:

= Trapped:

2009; 149

2010: 187

001214

No Scientific name of fruitfly | Traps

U Bactrocera correcta (Bezzl) | Me, Pb

§ Baclrocera dorsalis {Hendel) Cue, Me, Pb
4

Bactrocerg cucurbitae (Coguillett) Cue, Me, Pb

Bactrocera tau (Walker) . Cue, Pb

« Fruit flies may be detected
&S #0es of larvae In fruil Imports, as sttacked growio
fruit or as adutts caught in detectian

w

as adults caught In monitoring traps

= Collecting attacked fruit:

Collected fruit had puncture marks made by the entry of
the female’s ovipositor In the NHetd

Field sampling should be transported to the Lab

In Lab., sampling fruit should be

Pl
d every 2 days

sid dbe disc

ed in & contain

Sample should be checke

larvae have emerged sh

Pupa can be transferred (o Petri dishes and provide some

sugar solution as food for the emerging adu dto
keep the adult alive for at least 4 days after emargence
{flies will be develop their full body coloration and

normal shape




TYPE OF ATTRACTANTS AND TRAPS

e

» Used GPS to detect sach trapping or bait
)
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« Fruit fly trapping and baits

Population of fruit flies are someatimes first

selin areas

detected in monitoring

aptible ta fruit fly attack.

The male of most Bactrocera, Ceratitys, Dacus

genus can b ed in traps. Male lures are

Methyl Eugencl
(TML)

(ME), Cue Lure (CUE), Trimediur

Both females and males of any fr

species may be collectad in tra

yeast autolysate, hydrolyzed prot

MTETIONIUm carpd

« FOR MALE FRUIT FLIES SURVEYS

« ISPM 26, Appendix 1, table 2a

+ Attracts the males of some Bactrocera spp.
- 81 species recorded at methyl eugenol
- 211 species recarded at cue lure

« FOR FEMALE FRUIT FLIES SURVEYS

= ISPM 26, Appendix 1, table 2b

« Trap placement: 1.5 m above ground

+ The distance between the trap: > 30m, other
traps lure or bait must be separated by 3m

« The density of traps: Me, Cue and TML, each
type 3-12 traps/km?

« Traps must have signs and use GPS pasitioning




@- Me and Cue attractants usualy added
tmenth/time, each time adding 2-3ml,

Cotton must be replaced after 2 months.

- Each month instead TML attractant, each

time 1 table.

: @- Each 15 days instead Pb bait, each time 3
tables

.

= Collect specimen in trap: 15 days/time

& Minimum number of specimen: at leats 3
specimens /one species
# Currating method: Pinned
# Collection techniques: traps (attractive or
bait)
& Keepping speciments:
Jar: o op only specimens from a single

ther with label

cep fresh specimens with label

» Speamen Labels, Types of Labets
« 1. Lecaity Labed

tar b
» L Addibonal nformabon Labels
o ). Taxonomic Name, Determination Label: provides the same of the
specimen, to the lowest taxonomic rank possible {species or subspecies)
» Labets Tor Difterent Praservation Methods

verapined vy Labels e poaitianed under Uhe soedine

the spwcaree, postiisoms te be rwed from the (W yade e

LA N Barrién Ca
1ImS 126, Bhn W
Abuguergue, 1762 m el
Locality Label: N3 1L79W 166 54,15
3 Auguat 2000
Col R Asdsrsam

Dosert grassiand, 2000 m ey
Other Informaton: Swanp net Bom Avpley cansscana

Asupioves elmganx | Scudder)
Detenuination Lubel

Dwt D.C Lagrtfoct 200t

Note: Wo secammend & font S0, Arad 4000 36 Used s e CRMOes A0owD
Theaw labels ware Cantnd with MS Word using U [ne Sreming featurs. The
Ines scound e labals ore ot Necassay, bt uzad above to defioe he
appropistie libad scee




PRESERVATION METHOD

w ADULT:

» Pinning: Fruit flies are
pinned dorsal side up at
a specific place on their
body.

» Diptera spociments are
often glued to special
paper pomts

« The frult Tlfes is glued to
the tip of the point dorsal
side up

« The point Is then mounted
an an nsect pin about
Gimen fram the top of the
pin

DENTIFY

« From specimen of fruit flies to morphological
identify to species

/ “
" an

il

IDENTIFY

= Key to third instar larvae: White I.M and Elson-
Harris MM, 1992, Fruit flies of economic
significance: their identification and bionomics,
Page 112-127

COLLETED SPECIMENTS

ST A

= Key to adults: White .M and Elson-Harris M.M,
1992. Fruit flies of economic significance: their
identification and bicnomics, Page 53-111
« Key 1o Bactracera and Dacus species

Key to Anastrepha species
« Key Ceralitis species

+ Morphological diagnosis of adult fruit flies include:

Wing morpholagy and infuscation

» Presence or absence of various setae, and relative
setal size

« Qverall colour and colour patterning

« Presence, shape and colour of thoracic vittae. A vitta s
a band or stripe of colour

amte 4 PO W 00 DUNAL 0 NMA
! L /
ancw | S0eAL un-fn v
1
Teow ApoLe |ﬂ'\ﬂ- 1 ~
I \ SaRas ‘m\ -

\ o N

; 1
L f .
| b} .

ey | \ 4
i L VAT B ~R30 |

L YHSTA. Fae

b LI
1 VONTHAL W 04
WP OPHARYNGEA SCLe e

MOUTHHOOK OF THIRD INSTAR LARVA




CEPHALIC SEGMENT OF THIRD INSTAR LARVA

EMN ey

« Key to pupa: Teichi Yamada, Susumu Nakagawa
and Hitoshi Kamasaki, 1963. Identification of
three species of reared Hawaiian fruit fly pupae.
Vol, XVIII, No.Z, July 1963, Page 319-321
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Adghi abdomen male with pevics, female with extended aviposiior

Tepretidas Van B¢ bant dmost 90 degredss and then
reduced 1o & fold

IDENTIFY

» Samplrfied Xey to majer frnt fly genera
Bactrotera and Dana: czll bm twice helght of cel 2<u, cell boy eaten
very lang
Lraastrephn: vem M curved faramd nesr cnd

« Comtitie cell beu extenston swofien, dik fleois basally

Rhagoletls: cwil Heu with 4 it extension
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=
: WINGS TYPE OF 3 GENUS
OF TEPHRITIDAE

=2

Anastrapha Bactrocera

Ceratitis

Bactrocera GENUS

Bactrocera
Lodomen oval or elongate
)
¥ -

alne

Bactrocera (Bactrocera) dovsalis (Hendel)

Dacus GENUS

Dacus

Abdomen petiolate and elongate

IDENTIFICATION
OF SOME FRUIT FLIES SPECIES
IN VIETNAM

Eggs of Bactrocera {Bactrocera) dorsalis (Hendel)




Larva of Bactrocera (Baclrocera) dorsalis (Hendel)

Tuse3

Bactrocera (Zeugodacus) cucurbitas (Coquilistt)

Pupa of Bactrocera (Bactrocera) dorsalis (Hendel)

by Salay ufis 7 day aflar
reenature e UTHTRRT

Bactrocera (Bactrocera) corecta (Beza)

Dimensions

{mem |

Budy Wing

T5640,14 6,1420,05
(708,30} (6.0-6.20)

8. corrocta
6272015 5124003 —
(520680} (50520) '—-\
0. cucurtitae
962 022 612 20
(8,40-10,0)  (8,0-6,20)
& tay

244096 873008
(905-10.07)  {5,614,83)




« For Japan, Korea and New Zealand market
access

« Vietnam exported dragon fruit into Japan by Vap
Heat Treatment {VHT) to treat fruit flies on this
fruit before exportation

« For the United States market access

= Vietnam exported dragon fruit into the United
States by Irradiation to treat fruit flies on this
fruit before exportation

« For Japan market access

# Start submitted technical information packages
for NPPQ's Japan since 2011, NPPQ's Vietnam has
so far completed experiments with fruit flies by
Vapor Heat Treatment (VHT) and sent to Japan
the research results te consider

« For Korea and New Zealand market access

& Vietnam exported mango fruit into Korea by
Vapor Heat Treatment (VHT} to treat fruit flies on
this fruit before exportation

Pas il }

« For the United States market access:

# Vietnam exported rambutan fruits into the
United States by Irradiation to treat fruit flies
on this fruit before exportation







Annex 3.2 Country Report: Thailand

Introduction of Surveilance Status.
and Activities on Fruit-fiy in Thailand

Sunyanee Srikachar

_

Topics

® Introduction
* Status of Fruit Flies in Thailand

* Integrated fruit flies control in

rose apples orchard for export

* Thailaexd Is 7w 50° largast courtry in the world,
most neatly in sizw 10 Spain

§ | * Thalland cowers 510,850 5q km of and and
2,230 54 km of wator.

| Thatand has 2 topical dimane and temperatures
d | typcaly rang from 19 1o 38 dagrees C (06-100F)

* The econommy of Thatand m reftam on exports.
| which account for 504 of Thaslend approscmalely
US$ 200 bilon GOP. The ecunomy of Thakand »

| consist pnmaty of sgnculen products neluding
fish and rce, of which 11 is ™ leges mporter in
the workd

| e 2% argest in Southeast Avis Thaitend's eapory

Status of Fruit flies in Thailand

1, 2ackocers (Hacrooars) oorsals (Hengel)

2rang) coreca (Sezad)

aoarE) caamboiae Draw snd Hendcock

&, Backocws [Baclrocan) fmifons. (Handul)

peora (Bachocars) wnbrosa (Fabrcius)

caa) ranats (Saundars)

it (Coquilistl)

8. Bsotrocara (Zeugodacus) fay (Walkee)

Classification of Fruit Flies

PHYLUM ARTHROPODA
CLASS INSECTA
ORDER DIPTERA

FAMILY TEPHRITIDAE
Fruit Flies = 4,000 species (500 genera)

35% or 1,400 species = attack soft fruits

Pt Prasctet Nerea=t wx Ouwsbprwrt Oficw, Cvgartran) of Agandurs Thatnd

EE Bactrocesa (Hactrocers) dorsalis (Bandel)




Distribution: cover country
Hosts - 52 sp. (Jirasurat, 1994)

Economic pest status:

A major pesl speces

Distribution; cover country
Hosts: 38 sp. (Jirasurat, 1994)

Economic pest status!

A major pest species

Distribution: south parl of Thailand

Hosts: 6 sp. (Jirasural, 1994)
Economic pest stalus:

A major pesl species

Baptrocera (Bactrocera) corrects (Bezzi)

@ Mt Potactor Meaeste s Oemicpewrt OFcs. Dupatren of Agacatry Thelent

B AL : i
. 0

Bectrocera (Hsctrocers) carsoboise Drew & Hancock

PRt it Woraph ot Onbfwart OFs, (Agr by Thasemi




bis!nbullon: cover country
Hosts: Selanaceae (9 sp.)(Jirasural, 1994)
Economic pesl slalus:

A medium level pest species

Distribution: cover country
Hosts: Moraceae (3 sp.) (Jirasurat, 1394 )
Economic pest status:

A low level pest species

8 e e e e

J
wean  Distribution: north part of Thailand

Hosts - 2 sp. (Jirasurat,1994)

Economic pest status:

A madium level pest specias

Bactrocera (Bactrocara) umdbrosa |Fabricius)

@un et Resaacs 3 Oica, d Thamat

Bactrocera {Bactrocera) sonata (Saundezs)

Mt Maschet Neesch o 23 O, Ow g Thewnd

Hupctrocere (feugod ) bitas (Coguilletbt)

@ MM.‘M“WWWIM Thaswnt




e

wean qulnhunon cover country
Hosts : 21 sp, (Jirasurat, 1994)
Ecoromic pest status:
A major pesl spacies

Praal Prameas Recwsa sl -t Thadwd

] " Distribution: cover country

Hosls : 11 sp, (Jirasurat, 1994)
Economic pest stalus:

A low level pest species

LR BT S —

Sactrocera (feugodacus) tau (Walker)

@ Pws Pxisaay Rasascn ae Dasbgennt Ofics, Copavren of Agaabre Thapss

Integrated fruit flies control
in Rose Apples orchard for export

In Thailand: 3 species of fruit fhes infested in rose apples

8. dorsalis was a primary pesl

e o i
Integrated Pest Management Fruit flies
in rose apples

Recommendation

* Sanitizing

* Monitoring

* Using protein bait

* Bagging




1. Sanitizing

-

8+ pruning the canopy

2. Monitoring
The population survey of fruit flies
* use Steiner’s trap (20 traps per acre)
methyl cugenol — malathion S7%EC

control method needed when >1 FF/trap/day

Modified trap

1. Sanitizing

* removing infested fruits
[rom orchards

Modified trap Steiner’s trap

3. Using protein bait

+ 200 ml protein hydrolysate
* 10 ml malathion 57% EC
* 5 liters of water




3. Using protein bait
* spot spraying

at 14 days after stamens fell off

Conclusion
Integrated Fruit flies control in Orchard:

* Sanitizing

* Monitoring

* Using protein bait
* Bagging

\‘\

- Bagging
« white plastic bag size 8x16 inch

and thickness 12.5-20 microns .
* 4 fruits per bunch
« at 14 days after fruit setting




Annex 3.3 Country Report_Nepal

@

Reglonnl Expertise Tralning Workshop on Pest
Survetllance

Pest Surveillénce activities on
Fruit fly in Nepal

@

Coverage of presentation

+ Country Profile
+ Background Information

5 3
H B
% :
g % S& v Introduction (The Fruit Flies)
a2 % 2 » The quarantine fruit fly species to export citrus
5 E __E £ fruitto China
-g f g f + Fruit fly in Nepal
a E R a E + Citrus Fruit Fly Surveillance activities in Nepal
z : e B + Conclusion
Program Director g

and
Head, National Plant Protection Organizstion, Nepal m

@ Country Profile: Nepal k The Country

Geography: Land locked country
Locaticn: Southem Asia. betwaen China and india Birth place of Loxd

Aredy: 147,181 knv? Buddha

Climate: The climato in Nopal vanes with alovation, Bordering cou

tropecat in the Sower southam part Taral, mid-hils China (Tibet): Norih
alping 3nd the Wigh Mmountans posr; ekevation rang Indis: Eas, b And weet

5 from S0 fo 8848 meters. o Geagraphical region: (3)
Population: 26 & milian (2011 cansus) Altitude ranges from faw

£ Currency: Nepaese Rupes (NFR) meters to 8.648m

> i '

= (Mt Everest; the highest

E Land use: peak of the

W Total area 147181 k! o Matre,

and {ruls

”' e parcane

Cultivated arma; 3091000 ha. (259 of total area)
Neooubvated area: 1020000 ha. (E9% of totad araa)
Arigated areq 1331521 ha, (43 of culivated anaa)

Pest Survelllance activities on

Geographical and Political division of Nepal [Q Baickground Informagion §

Frut flies are one of the wordd's most
- destructive horticuttural pests and pose risks
10 most commercia! frist and yegetatles craps.

Wordwide there are 4,000 spacias of frult
fies in the Tamily Tephritidae of which around
350 species are of economic imporance
(Asian Fruit Fly PM Project, 2011). That
cause direct damage to fruts and vegetables
which can ead 1o up to 90-100% yeld loss
depending on frult Ny population. locality,
variety and season,

In addition, %o the direct losses, Truit fiy |
infestation can result in senaus losses in
trade valug and expor! cpportunity dua to
strict quaraming regulations imposad by maost
lrmparting counlries.

Past Surveillance activities on
Fruit fiy in Nepal

WOS Village Developma U omemt




I@ Introduction (The Fruit Flies) k Introducti
g Frit fles as a number of 3pecies infes! Seiemtific classification R Mepal hes: VD gecimetic
< a wigs varely of fruils, vagetabies. Kingdom: Animakis © corditions and difforont types of
_s flower heads. seads, leaves and olher  Phyiem: Athropods - fixts ard vagetablss are growing
slan| paris (Prabhakar el af, 2012} Cliss: bsecta g hare. Among the ddfferent pest
E - Crder: Dhpeera - prablems of these horticultural crops
a §. Thay are found in nearly all habitats Famiby: fophnnde ® §_ frist iy is an important insact pest in

§ Z with suitable plant life. Thair distribution  Subassly: Dacina: é = Nepal

5 £ @ cosmopolitan covering tropical, ({""‘ "j’“"_" 8 £ | Famers are practicing use of
= 2 subtopical and temperate  regions S = 2| pheromone laps, apphcation of
« {Agarwal and Suayoshi, 2005), 2 a chamical measures and  fleld

2 f 2 sandation as management aptons
ot <™ |n Nepal MoAD / NPPO and its
3 E offices m rogonal, distnet and
gervica centre laval provides the
sarvices regarding  survesliance,
/&\ A\ monitoring  ard  management  of

x iiszacl posts

The quarantine fruit fly species to ' ]
@ 9 ; ﬂy o e Fruic fly in Nepal .
export citrus fruit to Chma
§ 1. Bactrocera corracta (Bazz). S g In Nepal, Fruit flies are among the major
g Guava fruit fly L ® pests of cucurbitaceous vegetables and citrus
E 2. Bactrocera cucurbitae {Cogqulliett), ;_ fruits.
g % Melon fruit fly 5 s i 'g
&= 3. Bactrocers dorsalls (Hendel), 2Ry 2= Several study and research activities were
5 i Oriental fruit fly E i conducted to prevent yield loss.
] =
,g z 4. Bactrocera Isuneonis (Miyake), @£ GCin 2001 mentioned there was 42-68% fruit
w Japanese orange fly P § attack by this insact in bitter gourd.
& 5. Bactrocera zonala (Saunders), f o
Peach fruit fly ‘
A

Fruit fy m Nepal cont,,

Fruit fly in Nepal

= A survey was done in Kathmandu valiey and

Hardy (1954) studied 11 species of frut flies collected by adjoining district Kavre In 1994-96 and found that-
the Brilish Museum (Natural History) Nepal expedition !
teams {1954, 1961-62) and described 5 new species of it ‘ Kathmandu Kavre
from Nepal Year! Pariod Month Year!Period Month
1994199 Fevrary. 1996 May-Sepeember
Ducember

Kapoor and his associates also mantionad thase flies of
Népal In their book Fruit flies of India, 1980, There are 32
species under 18 genera among them 6 speces are
described from Nepal

+ B, yozhenorot was found only durmg Ju -
* B dorsalis and B cucurbitae was found to be marg In

Fruit fly in Nepal

Kathmandu and
s and B. cucurbitie found in Kavre

Pest Survelllance activities on

>




Fruit fly in Nepal Fruit fly in Nepal &
There are 9 fruit flies species of Nepal reported by
Entomology Division of NARC, Khumaliar, Nepal
Bactrocera caudatus (Fabricus, 1805),
Bactroceras consctus (Bezzi, 1913),
Bactrocera cucurbiae (Coquiletl, 1899),
Bactrocera dversus (Cogullsett, 1904),
5 Bacfrocera dovsalis (Hendel, ),
. Bactrocera minax {Enderieln),
/. Bactrocera scutellaris (Bezzi, 1913),
Bactrocera tau (Walker) and
Bactracara zonatus (Saundars, 1841),

@

Ouring the working DGﬂOd of (1990-1995), Wa hed
collected and thare are 6 refarance frull iy soecis
avaliabis in Entormology faboratory of Fndt Development
Dvoctomte, Kistpur These are Laclocera dorsalls, B
cucwhitae, 8, zonata, 8. fav, B scutellars and B

Fruit fly In Nepal
Fruit fly in Nepal

@

Peast Survelllance activities on
Past Surveillance activities on

o4

Fruit fly in Nepal *

Citrus fruit flies are the rnoet sarious insect past of swoe
arange snd hill lemon w1 Nills 'N pg Chlneee

A study In Natlonal Citrus Ressarch Pragram (NCRP),
Paripatie Dharkuta in 2008 confirmed that Chinese citrus
ﬂy(:gart'urr\ ninax) 1o the sproes sfiecbng the |lm
truits of NC
~.:|-;v":‘: frun
+ Thesa pravious studies confirmad that in eastern part of

Nepal the provismatic frunl y spscis is Bactrocers minax
Thus, there is strong need to identify appropeiate method
of monitoring and management.

55 by the end of karvesting 5 hankina ang vicinty araas but not the
bosn rocogmzad a5 a senous pest of oommuual sweat
orange, especially in eastemn regions of Nepal and s
congidared one of the major limiters of production

Desple saveral years of sifon to contral frust fies through
rr\seanmhllalion using methyl auganol and a¥ectad flts
sunltation tectics, fruit losses of awset starge did not

e nl the fann af NCRP Dhankula and farmer’s

lu.l 5 of mastam rezon of Nepal. Since last five years sven
mandarin frits are bemg demapod(ar oul 15%) by the
frust fies (NCRP, 2012},

Fruit fly in Nepal
Fruit fly in Nepal

Pest Surveillance activities on

Pest Surveillance activities on

B

Fruit fly in Nepal s

[

' sing Nepi 1'."."6’![ I
fruits and has potential to produce quality and
- more fruit not only for nabonal markat but also
| for export.
* Moreover, Nopalesa govermmaent and Chinese
qovemmant hat signed In he agras g
f Mancann froms Syangys and
e Sindhufl) from Nepal in

« The fruit fly trap (pheromone trap) was found
very useful In terms of minimizing damage
caused by fruit fly and farmers afso liked this
technolegy very much (Jaisawal et.al., 1997).
In Nepal, The pest maragemen! programme
of frult Ny Included the farmer's awareness,
male annihliation by using parapheromones
(cue lure for Bactrocara cucurbitae and mathy!
eugenol far 8. dorsalis) and field sanitation
hkava recewved Iremendous inlerest and
support of the farmers and will be continuad

Citrus 1r

Jandt|

For the exportable citrus frusts fammers shousd
produce quality fruils and there should not be
presence of quarantine pasts in fruit to export
and citrus orchard too, (Obigation to 1 fill )
Citrus orchard shiousd make pest free mnd for
tal National Plant Protecton Crganization
(NPPO) had conductad ganoral survay
sspvalllavee of fnut g sacn earls

Pest Survelllance activities on
Fruit fly In Nepal

Past Surveillance activities on
Fruit fly in Nepal

}.




in Nepal

Pest Surveillance activities on
Fruit fly In Nepal

>

i 187] | | |
and Syangjya distnicls  duing
2012-13.

In  swvey team there was

nvolvermend 5 experts  from
difforont seclors such as PPD,
RPPL, Entomology and Plant
Patholeqy Division of NARC,
NCRP, NPOP, RAD and DADO

(Adhikari, 2013)

Raopon on Past Status Survey in

2013 menloned tal there wars

tw pie of fruit By fourst In
gites 1.0 Bactrpoera
Ninlae 30 Sactrocsrma

Pest Survelllance activities on
Fruit fly in Nepal

Freparation of pheromons ¥aps by farmers and rapped Indl fies o Nepal

Meeforson wav 0 obs L

Following species ol I Mies wirs looed tapped
Bactrocsre dorsals

Bactrocsrs cuciviine

Bacirooms sl

Bactrocecs bny

Bactrocars scatelans

Bactrocsrs yoshonofo

Fruit Fly Surveillance activities
in N

« Recently, NPPO hag andorsed

the protocaol tor sUryay
of frun ) amd
activities far field survey in twe
districts namely Sindhuli and
Syangja are ongoing

survelllancs

Fruit fly traps according 1o the

Pest Surveillance activities on
Fruit fly in Nepal

profocol has been fixed with
phsromons Uree (Methyl
BUgone ind Cue lure) snd
Protom  hydrolyses Dail  §
maorelonng of frul Ay specles,
their Mentification and
/"‘\ preparation of database.

Collection of trapped fruit flies

m-cm-...,,-“:‘n.um..p.‘..a... « The frulc fes trapped in
methyl eugenol was found
higher than those trapped in

Swret Oraege wrohard of Savived. Moy to biy 1014

——gl =il -
- cue hre. The fruic fhes
=5 trapped in methyl cugenal
s are increasing in trend il
i data.
o « The collection and
g ~ identification of fruit fes is
. golﬂg on.




Pest Surveillance activities on
Fruit fly in Nepal

»

15 one of the major and economic damaged pest of
Napsl and found in fruits and vegatabics

Dxfforent types of fruit fiy were cbserved in fnuts Iko poar,
grapes, chnus ant chastnut and causng severs probienms to the
Naopalese farmers. Nolonly frults but also senous pro
cucurbitaceous vegetables

Some witlies wara accomplished 10 manitor and manage frult
fly 0 Nepal. Recanlly, the surveifance activilies were
concantrated on quarantnag frut fiy species to cxpart Nepalese
chnss to Ching
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To declare the Pest Free Area s one of the challenge to Nepal to
axport the citrus to China

Napal has not so strong capacly ta diagnose{ verfication and
fication) fruk fy Thus. it is necessary 1o mantain a
8l gurveilance system

Farmer ‘s awareness, preparation of pheromone traps and
sarstation of the fiskd are e majr activiies conducied for
management of fruit My n Nepal
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