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Annual Progress Report 

 National Plant Protection Centre 2012-13 

 

A.  Introduction 

The National Plant Protection Center (NPPC) is organized into 3 main components of Research & 
Development; Surveillance; and Diagnostics. The R&D component focuses mainly on the 
generation of pp technologies which are following the IPM principles; the Surveillance component 
undertakes the monitoring, reporting and alerting the concerned stakeholders on the pest status and 
collaborates with the R&D experts for communicating the pp technologies for management; and the 
Diagnostic component involving the laboratory activities focuses on identification of pests and 
beneficial organisms for generation of an appropriate pp technology. 
 
Hence, the activities presented here are grouped under these 3 main components for providing an 
organized delivery of services which are grouped into 7 categories as follows: 

1. Early warning & Forecasting  
2. Pest Information & PRA 
3. Diagnostic services 
4. R&D (Pest/diseases/weeds/vert. pests/PP Products) 
5. Field Visits & Advisory 
6. Training & Education 
7. PP Input management (procurement to storage, utilization and disposal) 

 

Summary of activities 

 
The activities undertaken under each of the 3 components of Research and Development; 
Diagnostics and Surveillance are being highlighted.  

I. Research and Development 

 

1.0 CITRUS 

1.1 Transmission of HLB bacterium by Diaphorina  communis Mathur  (Black Psyllid) 

The black psyllid, D. communnis collected in Bhutan, has been detected to harbor the HLB bacterium 
in 2009. However, whether this psyllid can also transmit the bacterium from citrus to citrus or curry 
leaf to citrus and vice versa have not been studied. Thus,  transmission tests for this psyllid 
commenced in March 2013 at Baychu. Different methods were evaluated to achieve disease 
transmission from curry leaf to citrus, and from citrus to curry leaf and citrus to citrus. The 
inoculated plants from preliminary experiments are under observation for symptom development at 
NPPC. For the next season inoculation and transmission tests to be conducted again under field 
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conditions, six matured mandarin trees were pruned to initiate better flush growth. More 
transmission tests will be conducted in the next season including dodder transmission.  

1.2 Effect of altitude, ambient temperature and relative humidity (RH) on citrus HLB and 

its vector(s) 

It has been observed that the population of the well known vector of citrus HLB, D. citri , decreases 
with the increase in altitude and RH. However, high temperature and relative humidity may also 
affect its (and possibly other pysllids’) population even at low altitude. Thus, experiments to 
determine the effect of environmental factors on the progress and/ingress of HLB and its vector(s) 
were established in Tsirang at altitudes ranging from ~800 to ~1500m ASL. Data collection will 
commence in the spring of 2014. Automatic rain guage and data logger for temperature and RH 
were installed at each experiment site.  

1.3 Other psyllids feeding on Rutaceae 

Psyllids other than the Diaphorina species have been reported to feed on citrus and its relatives with 
and some being able to transmit  the citrus HLB bacterium (e.g. Cacopsylla citrisuga in China). Thus, a 
preliminary survey for detection of other species species was conducted during the month of May 
2013. Through this survey, a total of 4-5 new species citrus have been discovered. At least 2-3 
species were collected from citrus and at least two from Zanthoxylum sp. All samples were sent to the 
Department of Plant and Industry in Florida, USA for identification.  

 

1.4 Fruit fly incidence survey in Tsirang, Dagana and Sarpang 

A fruit fly incidence survey was carried out in three districts of Tsirang, Sarpang and Dagana in 
October/November 2012. The survey was undertaken to determine the level of infestation and fruit 
drop due to the Chinese citrus fruit fly (CCFF). In the survey sites, 200 dropped fruits were 
randomly dissected from 10 trees in an orchard and observed for fruit fly infestation. Total fruit 
drop from each tree was also recorded. Looking at the survey data, orchards in Dunglagang and 
Kikorthang geogs under Tsirang dzongkhag showed the highest levels of fruit fly infestation 
(between 80-95 % of dissected fruit showed infestation). However, in Sarpang and Dagana lower 
infestation levels were recorded as a result of the CCFF and drops were mostly caused due to shield 
bug. Following on from this survey potential fruit fly management sites were identified based on the 
survey results for a proposed CCFF management program.  
 
Emergence traps to reconfirm the species emerging out of the dropped fruits and to determine 
when to commence baiting were set up in various locations in Tsirang. Emergence traps were also 
set up to clarify the confusion on the use of pheromone traps which does not capture B. minax. 
When flies emerged in April farmers were demonstrated on the different species that were caught in 
the pheromone traps and that which emerged from the emergence traps which were all B. minax. 
The report on the outcome of this survey will be published in the next RNR journal. 
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1.5 The Chinese Citrus fruit fly management campaign in Tsirang 

The National Plant Protection Centre (NPPC) in collaboration with the Dzongkhag Agriculture 
sector, Tsirang and financial support from the ACIAR Citrus project initiated the Chinese citrus 
fruit fly, Bactrocera minax Enderlein management program in Tsirang. The program has been started 
with the objective of managing the Chinese citrus fruit fly in a coordinated manner on an area wide 
scale and to showcase the effectiveness of the management program to the farmers. Prior to this 
program, a survey carried out in the dzongkhags of Dagana, Sarpang and  Tsirang indicated B. minax 
to cause serious fruit drops contiguously through the Geogs of Goseling, Kikorthang and 
Dunglagang in Tsirang (NPPC survey, October 2012).  

Therefore, this program was planned and initiated in Tsirang. The program primarily focused on 
managing the pest through the use of protein baiting and fruit drop collection. Protein baiting is 
an environmentally friendly technique that involves the use of protein mixed with a minuscule 
amount of insecticide and applied as spots (50ml/ tree). Contrary to cover sprays, this technique 
greatly reduces the amount of insecticide sprayed in the environment and consequently minimizes 
the adverse effect on human health, non-target and beneficial organisms. Fruit flies require protein 
for sexual maturation and hence are attracted to the applied spots, feed on it and die. Protein baiting 
will be carried out from the beginning of May till the end of July and fruit drop collection and 
destruction will commence from October up till mid December. 

 

 

 

 

Fruit sampling 

Fruit dissection for larval 

infestation 

 
Setting up emergence traps  



7 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Campaign progress and organization 

 Farmers were trained on the fruit fly biology, identity and management techniques in 
December, 2012 in Tsirang.  

 Emergence traps to show farmers the major pest species involved and to determine the 
emergence period as an indication to commence protein baiting were set up in various 
locations in Tsirang in December, 2012.  

 Protein baits and sources to procure from India were identified. Two types of protein lures 
(Hydrolyzed powder protein and liquid protein bait) were procured from India. Knap sack 
sprayers were also procured. 

 Kikorthang Geog, involving 158 farmers was chosen to conduct the fruit fly management 
program in 2013. 

 Farmers were divided into 22 groups with a group leader each. Each group was provided 
with a Knap sack sprayer, protein bait and insecticide. 

 Prior to protein baiting, demonstration on protein baiting and sprayer operation was 
conducted with 85 farmers participating in the program.  

 The baiting program commenced from May and will continue till the end of July. 

Farmer demonstration: protein baiting and sprayer handling techniques 

Input distribution to farmers 

                Program site, Kikorthang Geog 
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It is envisaged that the program in the ensuing season will be carried out involving more farmers and 
covering a wider area (Dunglagang and Goseling Geog). The baiting program is being closely 
monitored by the extension agent, NPPC, group leaders and the concerned Tsogkpa.                                                                

 

1.6 Field trial on attraction and effectiveness of various protein baits against the Chinese 

citrus fruit fly (CCFF)   

   

This activity was also conducted as part of the ACIAR citrus project. The experimental site for this 
trial was set up in Dunglagang and Kikhorthang geogs under Tsirang Dzongkhag. The main 
objective of his field trial was to determine the most attractive protein lures and to test the 
effectiveness of the protein baits in killing CCFF flies when applied as spot sprays. The 
attractiveness of the CCFF to various baits/spot sprays was tested on 4 orchards in Dunglagang 
geog, Tsirang. In this trial the differences in attraction of (1) Indian protein hydrolysate (powder), (2) 
Indian Protein (liquid), (3) Pinnacle protein (Australian protein) and (4) Gur (molasses) to CCFF 
were investigated. Each treatment was replicated 6 times and placed randomly in the field. Flies were 
collected each week, counted and sampled for male, female and their sexual maturity. The trial has 
been completed and the findings, with available funds, is being planned to be presented in the 
International fruit fly symposium in Thailand next year. 
 

 

 

 

 

 

 

 

 

 

2.0 PADDY 

2.1 Evaluation of new herbicides in paddy against Sochum. 

The NPPC procured new herbicides to carry out efficacy and phytotoxicity trials against Sochum in 

rice. Three types of herbicide were procured which will be evaluated in 2013 – 2014. The herbicides 

that were procured were: 

 

 

 
Fruit fly attraction experiment 

Bait effectiveness trial 
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Table 1: Herbicides procured for testing efficacy on broad leaf weed  

SI.NO A.I of Herbicide Trade name Rate (Rs) Quantity (Kg) Amount (Rs) 

1 Orthosulfamuron Kelion 60 3.90  26,000.00 

2 Ethoxysulfamuron Sunrise 277 9.800 15,789.00 

3 Pyrazosulfuron ethyl Saathi 74 2.850 36,260.00 

TOTAL AMOUNT 78,049.00 

 

 

                       
 Pyrazosulfuron ethyl                       Orthosulfamuron                           Ethoxysulfamuron 

 

All the herbicides are broad spectrum, pre/post emergence against broad leaves weeds.  

3.0 CHILLI  

3.1 NPV efficacy trial and pheromone trapping against the chilli pod borer  

 

Nuclear polyhedrosis virus(NPV) was tested in chilli fields in Punakha under Kabesa geog. After 

application of NPV chilli plants were sampled for chilli pod borer damage and dead larvae. 

However, there was no significant differenced recorded between the treated and the control fields. 

Therefore, consolidating results from previous field trials in Punakha, the results suggest that NPV 

may not be a viable option for managing the chilli pod borer. In addition, regular population 

monitoring was carried out in the farmer’s field in Kabesa using pheromone lures and traps. The 

data and information gathered from previous trials on chilli pod borer using NPV and pheromone 

trapping in Punakha dzongkhag has been accepted for publication in the RNR journal. Starting this 

season farmers will place demand for the pheromone traps and lures, for monitoring the pest and 

mass trapping, themselves and the field testing in Punakha will be discontinued by the NPPC. 
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4.0 POTATO CROP 

4.1 Sweet flag, Acorus calamus, processing and efficacy trial in controlling the Potato tuber 

moth (PTM) in potato 

Sweet flag, Acorus calamus, is known to possess insecticidal properties and is used against many insect 

pest organisms. The potato tuber moth is an important pest in stores in mid-altitude potato growing 

areas in Bhutan. In order to provide farmers with a cheap and viable alternative to insecticides, the 

NPPC in collaboration with the National potato program trained 3 technical staff on preparation 

and application of botanicals for pest control in NARC (National Agriculture Research Centre), 

Nepal. After this training acorus was collected from the field, shade dried and processed to produce 

powder for testing its efficacy in the stores and also to train farmers on the technology that can be 

used in stores against PTM. The trials have been set up this season (2013-14) in the eastern and the 

western potato growing areas where PTM is a major problem. 

 

 

 

 

 

 

5.0 GINGER  

5.1 Effect of soil solarization for Ginger rhizome rot with Bordeaux treated observation trial 

Ginger has become one of the most important cash crops in southern Bhutan for generating income 

for the people. Ginger rhizome rot disease has become important constraint in raising productivity 

of ginger crop.  To address rhizome rot problem, NPPC in collaboration with RC-Bhur and 

Agriculture sector of Sarbang Dzongkhag, have conducted on-farm trial in Dekiling village and at 

RDC-Bhur station to study effect of soil solarization and Bordeaux mixture treatment on ginger 

rhizome rot. Both sites have experienced severe occurrence of rhizome rot disease in the past.  Each 

treatment was replicated three times and treatments were allotted using Radom numbers.  There 

were five treatments: T1:  Soil solarization with treated rhizomes, T2: Non solarized with rhizomes 

treated, T3: Non solarized and untreated rhizomes, T4: Solarized and untreated rhizomes.  The size 

of each plot was 4.96m2.  Plant to plant distance was maintained at 60cm and row to row 30 cm 

each.  

Results from RDC-Bhur trial  

  

Shade drying of chopped Acorus stolon         Chopped Acorus after drying 
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Due to absence of proper data collection the effect (if any) of treatments could not be analyzed. 

Based on the final data record, the observation made is presented in the Table 2.     

Table 2: Final data recorded from the RDC-Bhur trial plots  

Treatments Yellowing 
shoots 

Ratio of Wilted shoots to total 
number of plants per plot 

Average Yield 
(Kgs) per plot 

Soil Solarized + Treated 
rhizomes 

0/29 17/44 5.10  

Non-Solarized + Treated 
rhizomes 

0/42 25/47 4.40 

Non-Solarized + Un-
treated rhizomes 

0/32 16/43 5.10  

Solarized + Un-treated 
rhizomes 

0/31 20/37 5.80  

 

The number of plants per plot is variable as some rhizome did not develop into whole plants. 

Yellowing of shoot was not observed from any plots. The maximum yield of rhizome per plot was 

measured from solarized but not treated with Bordeaux mixture and the lowest yield was obtained 

from none solarized but treated rhizome with Bordeaux mixture (Table 2).  

Table 3: Results from Dekiling trial 

Treatments Yellowing 

shoots 

Ratio of Wilted shoots to total 

number of plants per plot 

Average Yield (Kgs) 

per plot 

Soil Solarized + Treated 

rhizomes 

4/107 7/107 3.80 kg 

Non-Solarized + Treated 

rhizomes 

1/66 17/66 0.60kg 

Non-Solarized + Un-

treated rhizomes 

1/61 3/61 1.8 kg 

Solarized + Un-treated 

rhizomes 

1/107 2/107 0.85 kg 
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The highest yield was obtained from plots that were covered with plastic (solarized) and rhizomes 

treated with Bordeaux mixture, and the lowest yield from plots that were not covered (none 

solarized) and rhizome not treated with Bordeaux mixture (Table 3).    

6.0 CABBAGE 

6.1 Crucifer Club root soil solarization trial 

Clubroot is caused by a soil borne organism, Plasmodiophora brassicae. The organism is a member of 

the slime mold group and not a true fungus. It can live in the soil for many years as resting spores. 

The pathogen does not kill its hosts for a very long time but lives off it invading the cells. The 

invaded root cells and the adjacent cells undergo abnormal cell division and enlargement thus 

resulting in formation of galls on the roots, basically to make more nutrients available to the 

pathogen (Agrios, 2005).  

To study the effect of soil solarization, a trial was conducted at Nago under Naja gewog using 

transparent plastic sheet to cover the beds to increase the soil temperature. Four beds have no 

plastic cover and four beds covered for a months and  temperature recorded daily three times at the 

soil depth of 15 cm and 20 cm at 9.00 am, 12.00 Noon and 4.00 pm.  

No quantitative information could be generated from this trial as there was no effect of solarization 

on club root pathogen control. In fact, regardless of treatments club root infection was uniformly 

present in all plots.  

 

7.0 Human-Wildlife Conflict Mitigation 

7.1 Demonstration on Electric Fence for Protection of Agricultural Crops against wild 

animals 

In order to scale up and extend the use of electricity for the electric fencing system(EFS) to deter 

wild life depredation to agricultural crops  formal clearance and approval is necessary from 

authorities like Bhutan Electric Agency, Bhutan Power Corporation, Bhutan Standard Bureau. In 

order to facilitate the process the team including officials from the MoAF visited the demonstration 

site in RDC-Yusipang and attended a consultation meeting to come up with implementation 

mechanisms.   

The officials including the representatives from the BPC, BEA, and the BSB were satisfied with the 

usefulness and safety aspects of the equipment demonstrated (Lanstar Polar II manufactured in 

China). The safety concerns of the BPC and BEA were satisfactorily demonstrated and the electric 

fence was found to be safe to humans as well as animals. It was stated that the energizer used for the 

electric fence was as safe as using a mobile charger. 

The meeting formally approved the use of electricity as a source of power to run the electric fence 

energizer.  
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         Meeting                                                                      Demonstration of the EFS 

 

7.2 Demo Electric Fencing System for guarding fields 

Human wildlife conflict (HWC) is one of the major problems in Bhutan. The NPPC in collaboration 

with RDC-Wengkhar installed Electric fencing System (EFS) as a way of demonstrating the 

technology to the farmers. The demo sites covered more than 1000 acres benefiting more than 500 

households across four Dzongkhags of Mongar, Tashigang, Pemagatshel and Tashiyangtse. For the 

EFS, 55 numbers of energizer were procured from China with budgetary support from the 

department.  

                           
                             Energizer                                                       Wiring of electric fence 

  

II DIAGNOSTIC  

Identification of insect specimens   

The entomology division sent flee beetle collection for identification to the National Museum of 

Natural History , Washington, USA and Army worm specimens to Australian Museum in Sydney. 

The Army worm has been identified through morphological characters and also through DNA 

sequencing. 
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Identification of Disease Pathogens 

The pathology division had collected 71 samples for identification of citrus HLB pathogen from 2 

Dzongkhags of Sarpang (3) and Dagana (68). Of the 71 samples, 2/3 from sarpang and 13/68 from 

Dagana tested positive through PCR tests. 

 

The NPPC carries out regular advisory field visits based on requests from farmers, extension, 

research centers or agencies in relation to plant protection. Feedbacks on the identity of the pest 

organisms are conveyed and often times the signs and symptoms are shown in the field. The NPPC 

also develops pictorial field guides for enhancing the identification pf pest organisms by the 

extension agents. 

 

1.0 CITRUS 

1.1 Citrus leaf Sample analysis with Polymerase Chain Reaction (PCR) 

About 68 citrus leaf samples were tested for Huanglongbing (HLB) pathogen. Samples were 
collected from citrus orchards from Dagana Dzongkhag.  Out of 68 citrus leaf samples, 13 leaf 
samples were tested positive for HLB organism. During the sample collection, extension agents and 
orchard owners were trained on HLB sign/symptoms, Psyllid vector and their management.  

 

2.0 PADDY 

 

2.1 Army worm outbreak and technical backstopping 

Army worm infestation was reported from 17 dzongkhags starting from May,2013. The first report 

of army work damage was reported from Punakha. Right after receiving the report, the specimens 

were collected and placed in the rearing room to obtain the adult moth for identification.  After 

receiving further reports of army worm infestation from other dzongkhags, the NPPC arranged and 

procured additional insecticides from India.  

A total of 700 litres of insecticides were immediately procured and made available to the infested 

areas. Field visits were made to Punakha and some of the severely infested areas in the east. Reports 

on the infestation levels and the progress on sprays and crop recovery status were compiled and 

made available to the department and the interim government. The adult samples obtained from 

laboratory rearing were provisionally identified as Mythiama separate. However, for final confirmation 

on the species, the specimen has been sent to Sydney Museum in Australia where it will be identified 

through molecular techniques. 
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III TRAINING AND EDUCATION 

1. Mr. Sonam Dorji attended a training course on Standardization of Stem Rust Note Taking 
and Evaluation of Germplasm with emphasis on emerging threats of Yellow and Leaf Rusts 
in Kenya (25th Sept – 5th October 2012). 
 

2. Mrs. Kinley wangmo and Mrs. Tshomo attended DRRW SAARC wheat Rust training 
program in Katmandu, Nepal (25th Feb. – 6th March 2013). 
 

3. 65 farmers from Dunglagang and Kikhorthang geogs were trained on the fruit fly biology, 
identity and management techniques in December, 2012 in Tsirang. 

 
4. Kiran Mahat,Sr PPO attended the IPM training on Rice in CNR,Lobesa organized by RDC 

Bajo  as a resource person from 25-27th February 2013. 

5. 14 extension agents were trained on citrus pest and disease management in  Dagana in 
December, 2012.  

 
6. Farmers Training on IPM and safe use of plant protection products: The NPPC conducted 

farmers training on IPM & safe use of agro-chemicals in fifteen dzongkhags across the 
country from November to December, 2012.  
 

 
 

  

 

Army worm damage in maize in Mongar 
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Demonstration on PP safety measures                IPM trained farmers of Sampheling geog, Chukha     

 

 
Farmers being trained (Punakha) 

The training was funded through the KR II grand. In collaboration with the extension agents the 
training was conducted in 15 dzongkhags of  Thimphu : Mewang and Geney Geog, Paro: Naja geog, 
Haa: Isu and Sammar geog, Chhukha: Sampleling geog, Samtse: Yoeseltse geog, Punakha: Kabesa 
geog, Wangdue: Tshedtsho, Kazhi, Sephu and Rubesa geogs, Dagana: Goshi geog, Tsirang: 
Dunglagang geog, Samdrup Jongkhar: Langchenphu geog, Pemagatshel: Yurung geog, Tashigang: 
Udzorong geog, Mongar: Drametse geog, Trashi Yangtse: Khamdang geog, Lhuntse: Khoma geog. 

IV PLANT PROTECTION PRODUCT MANAGEMENT (2012-13) 

The NPPC has supplied over 13 MT of chemical pesticides and over 9MT of non-toxic products 

(table 6) for management of pest organisms as a regular procurement and distribution activity.  

Usually, the quantity indented is higher than quantity supplied (table 4) due to the cash and carry 

system and changes in price as a result of price fixing after tendering. 
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Table 4: Difference in Quantity demanded and supplied 

 

The NPPC also procured an additional quantity of 700 kg of insecticides (200kg Chlorpyriphos; 500 

kg Cypermethrin) on an emergency basis for management of armyworm. However, 14 Dzongkhags 

have used about 1.7 MT of insecticides for management of armyworm from June - July 2013, which 

were from chemicals kept in stock (table 5). 

The difference in the quantity procured and used in the field is due to the utilization of chemicals in 

stock, both from NPPC stock and Dzongkhag stock, which is reflected as a combined figure in the 

table 5. 

  

Sl. 

No.  

Particulars Quantity 

Indented 

(Kg or L) 

Quantity 

Supplied 

(Kg or L) 

Value (Nu.) Comments 

1 Insecticides 6380.00 63339.10 1,160,715.00 Dzongkhags lift 

less than they 

actually indent 

due to the cash 

and carry 

system, and 

often times due 

to changes in 

price. 

2 Fungicides 2255.00 2709.20 1,190,837.00 

3 Herbicides 4700.00 4590.80 3,127,796.00 

 Rodenticides 30.00 29.12 31,502.00 

5 Others – non-toxic 12540.00 9188.65 1,306,245.00 

6 Total Amount (Kg or 

L) 

25905.00 22,856.87 6,817,095.00 
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Table 5: Chemical used during the Armyworm outbreak by the affected Dzongkhags 

 
 
 
 
 
 
 
 

       

Dzongkhags 
Chlorpyrifos 
20EC 

Cypermethrin 
10 EC 

Fenvelerate 
0.4D 

Malathion 
50 EC Nim oil 

G. 
Total 

Bumthang 10.5 0 75 7.5 10 103 

Gasa 0 6 0 0 0 6 

Lhuntse 0 28 0 0 0 28 

Paro 84 55 149 18 10 316 

Punakha 0 0 10 1 0 11 

Haa 10 74 0 0 0 84 

Trongsa 0 4 0 0 0 4 

Pemagatshel 0 12 0 0 0 12 

Trashigang 0 32 0 0 0 32 

Trashi 
Yangtse 0 36 0 0 0 36 

S/J 0 12 0 0 0 12 

Thimphu 99 150 613 40 2.5 904.5 

Monggar 0 44 0 0 0 44 

Wangdue 27 54 15 7.5 0 103.5 

G. Total 230.5 507 862 74 22.5 1696 
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Table 6: Dzongkhag-wise plant protection product distribution for the year 2012-13 

Sl.No Dzongkhags Insecticide Fungicide Herbicide Rodenticide Non-toxic Total 

 WESTERN REGION       

1 Haa 89.30 211.30 52.80 2.27 429.00 784.67 

2 Paro 1545.00 610.65 195.30 5.45 4449.75 6806.15 

3 Thimphu 2187.20 770.20 179.30 2.28 4058.40 7197.38 

4 Chukha 32.50 9.20 113.20 2.00 0.00 156.90 

 Regional total 3854.00 1601.35 540.60 12.00 8937.15 14945.10 

 CENTRAL REGION       

5 Gasa 0.00 0.00 0.00 0.00 0.00 0.00 

6 Punakha 216.90 18.05 2.00 3.35 2.50 242.80 

7 Wangdue 185.60 908.85 3555.50 7.25 0.00 4657.20 

8 Tsirang 20.00 5.00 70.50 0.00 0.00 95.50 

9 Dagana 5.00 0.00 2.00 0.30 0.00 7.30 

10 Trongsa 45.20 0.00 0.00 0.00 0.00 45.20 

 Regional total 472.70 931.90 3630.00 10.90 2.50 5048.00 

 SOUTHERN REGION       

11 Sarpang 67.50 31.15 45.00 0.17 21.0 164.82 

12 Samtse 10.00 9.50 0.00 0.00 0.00 19.50 

13 SamdrupJongkhar 0.00 0.00 0.00 0.00 0.00 0.00 

14 Zhemgang 16.20 0.00 0.00 0.00 0.00 16.20 

 Regional total 93.70 40.65 45.00 0.17 21.00 200.52 

 EASTERN REGION       

15 Pemagatsel 4.00 0.00 0.00 0.00 0.00 4.00 

16 Trashigang 616.00 1.30 0.00 5.00 1.00 623.30 

17 Trashiyangtse 8.00 0.00 0.00 0.00 0.00 8.00 

18 Mongar 1087.00 4.00 104.00 0.00 210.00 1405.00 

19 Lhuntse 80.00 30.00 0.00 1.00 0.00 111.00 

20 Bumthang 123.70 100.00 271.20 0.05 17.00 511.95 

 Regional total 1918.70 135.30 375.20 6.05 228.00 2663.25 

21 Grand Total 6339.10 2709.20 4590.80 29.12 9188.65 22856.87 
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V. PEST SURVEILLANCE  

 
Pest surveillance is a vital component of pp program. Through pest surveillance activities the information 
base on pest organisms will be built up that will direct R&D activities for generating pp technologies for 
management of pest organisms. Hence, establishment of an e-pest surveillance system was initiated.  

 

Highlights of Pest Surveillance Activities 

 
The Pest Surveillance Section has been focusing on the implementation of e-pest surveillance system 
during the last fiscal year. The detailed activities are outlined below. However, the major achievement 
could be underlined as the migration from windows based application system for hosting the e-pest 
surveillance product onto a handheld device that is solely manufactured by the Consultant to an android 
based operating system that could be hosted on any android device. 
 

1.0 Establishment of E-Pest surveillance system 

 

1.1 Drafting of Contract Agreement and Signing  

With support from Department of Information Technology Telecommunication (DITT), Ministry of 
Information and Communication; and Information and Communication Services (ICS), MoAF, the NPPC 
had drafted the contract agreement. This agreement was presented in a stakeholder’s meeting involving 
NPPC; the Consultant (NGN Technologies Pvt. Ltd. and Infronics Systems Ltd.); ICT officials from 
DITT, MoIC and from ICS, MoAF; and Officials from Department of Agriculture and Procurement, 
AFD, MoAF. After endorsement of the agreement, it was signed between NPPC and the Consultant on 
8th March 2013. 
The main components of the Agreement were: 

a) Duration for work completion – 4 month from the date of signing of contract agreement. 
b) Project deliverables 

 Soft ware  Requirement Specification & Prototyping(Non functional html) Sign off – end of 1st 
month 

 Completion of Software Development and Testing - 1st  week of Month 3 

 Final UAT signoff, installation & implementation of software - Mid of Month 4 

 Seek closure sigh off - End of month 4 
c) Terms of Payments 

 

1.2 Software Requirement Specification (SRS) finalization 

For customization requirement of the NPPC, Software Requirement Specification (SRS) meeting was 
scheduled from 8th -10th April 2013. During the SRS meeting, the official from NPPC, ICT officer of ICS 
were present for finalization of SRS for e-Pest Surveillance System. The draft SRS was presented by 
consultant and customization requirements were recorded for customization. 
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1.3 User Acceptance Test (UAT) signoff & Singing of Non Disclosure Agreement (NDA) 

After successful customization of the e-pest surveillance product, the User Acceptance Test (UAT) was 
carried out from 11th to 31st July 2013. The official from NPPC and ICS and Consultant were present 
during the UAT along with the trainees. The major activities carried out leading to UAT signoff are: 

a. In-house web based presentation of the customized e-pest surveillance product 
b. Training of master trainers from 7 pilot Gewogs and RDC - Bajo 
c. Field testing of the and verification of the e-pest surveillance product 
d. Signing of NDA document- 9th Aug, 2013 

 
The draft of NDA document submitted by the Consultant was reviewed by NPPC with support from 
ICT officers of DITT and ICS. The draft NDA document was presented to the technical team from 
NPPC, ICT official DITT, MoIC and ICS, officials of Department of Agriculture. As recommended 
by the house, the NPPC submitted the reviewed NDA document to a legal officer of the MoAF. The 
final version was then forwarded to the Consultant, which was accepted and signed on 9th August 2013 
between NPPC and the Consultant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.4 Installation of Server for e-Pest Surveillance ( 28th June, 2013) 

The server for ePest surveillance system was procured and installed at Information and Communication 
Services (ICS) office, MoAF,  Thimphu. The e-pest surveillance system software is also uploaded onto the 
server and tested online. 
 

1.5 Major Achievements – Android OS based application 

The e-pest surveillance system was hosted on windows based operating system on the handheld terminal 
(HHT). However, based on the assessment of the HHT and the windows based operating system, which 
was found to be not user friendly, an alternative android based operating system which could be hosted on 
any android device was negotiated with a revised costing in favour of NPPC. 
  

1.6 Challenges – Human resource and the unknown 

The major challenge for the NPPC and Pest Surveillance section is need for: 
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a. Fund: for implementing the surveillance activities on a nationwide basis – procurement of HHT 
and provision of training and mobility to all the Extension Agents will be a challenge. 
 

b. Acute shortage of human resource after the resignation of a senior officer is also a huge 
constraint. This has also affected the implementation of complementary activities like 
development of pictorial field guides. 

 
Future Direction – scaling up and fund  
Broadly, for the pest surveillance section, the focus will be on: 

 Strengthen the e-pest surveillance system through trainings, information gathering, verification and 
validation processes, initially in the pilot locations; 

 Scale-up the e-pest surveillance activity nationwide; 

 Develop and strengthen e-pest surveillance system at the RDCs; and 

 Establish a system of pest forecasting and early warning system with facilities and capacities 
The broad group of activities mentioned above will require recruitment of local capacities and international 
expertise for developing capacities and strengthening surveillance services to all its clientele. Therefore, 
fund support on a project mode until the successful implementation of the surveillance system will be 
vital. This will enable NPPC to scale up the surveillance activity at national level successfully and also 
transit smoothly into the plan activities. 
 

1.7 Major Impact of successful implementation of the e-pest surveillance system 

 
Specific Impact:  

1. The e-pest surveillance system is designed to capture information of all pest organisms (insect 
pests, disease organisms, weeds) that causes or has potential to cause damage and loss to crops of 
importance (economically and food security) over time and space . Therefore, through a regular 
data gathering, pest information could be captured which will enable the extension personnel and 
researchers to make informed decisions on the next steps. 
The impact of climate change on pest and their effect on crop will be inference through the 
information as all uploaded data will be geo-referenced. 

2. The central server will have information on all the recorded pest organisms in crops of importance. 
Hence, the extension personnel in the field could download pest information for identification and 
guidance in the field. 

3. Since the data gathering and reporting is linked with color coding on Google map of Bhutan 
through an alert system, any intervention required will be alerted through this system to enable 
rapid pp services. 
 

Broader Impact: 
1. Similar software could be developed and incorporated in the same HHT (android) for gathering 

vital agriculture and livestock specific information that will enable policy, planning and 
implementation decisions.  
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2.0 Wheat 

2.1 Wheat Rust Survey (25th April – 3rd May 2013) 

Rust surveys were coordinated and undertaken by the National Plant Protection Centre, Department 
of Agriculture, Ministry of Agriculture and Forest, Semtokha, Thimpu, Bhutan in collaboration with the 
Durable Rust Resistance in Wheat (DRRW) project during the period 25th April – 3rd May 2013. Surveys 
were undertaken in the western (Paro, Punakha valleys) and central (Bumthang) wheat growing areas. A 
total of 31 sites were surveyed. Leaf rust was the most widespread disease, being recorded at 45% (n=14) 
of the sites surveyed. Leaf rust was observed in all the areas visited but incidence and severity was highest 
in the Punakha area. Two newly released lines from Nepal, being evaluated at Bajo Research and 
Development Centre, were susceptible to leaf rust and this may indicate exposure to different races of leaf 
rust in Bhutan.We collected the sample from every location and sent to international laboratory for race 
analysis (CDL_ USA, Denmark & Shimla, India). 

 

 

 

 

 

 

 

Considerable attention was given to Berberis species on the Bhutan rust survey. Berberis sp. were extremely 
common in all the wheat growing areas visited. From field observations it was considered likely that up to 
8 different species of Berberis were present along the survey route. Efforts to conclusively identify these 
different species are on-going. Two distinct species of Berberis were found to be infected with aecia, with 
infected bushes observed at 4 unique locations (including the Susuna site with high incidence of yellow 
rust. Infected Berberis were also observed at this location in 2012). Several aecial samples and rust samples 
were collected on the survey and are currently undergoing analysis. 

 

3.0 Training of extension SARRC Rust toolbox- 2nd and 3rd Oct, 2013 

This is a tool developed by Durable Rust Resistance in Wheat Project (DRRW) Cornell University in 
collaboration with the Global Rust Reference Center, Aarhus University, Denmark.  It is the information 
management system we use for all the global wheat rust surveillance data. The SAARC toolbox is a 
regional, sub-component of the global toolbox. The functionality of the SAARC toolbox is on-line data 
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entry of survey data. This tool remains fully operational and we can use this tool to enter survey data on-
line. The data entered via this system will go into a local database, managed and hosted in country. It will 
be checked and approved by the country person responsible then once the system is fully functional data 
will be exported and imported into the global system.  

4.0 Barberry Survey 8th -14th May, 2013 

The NPPC have organized barberry surveys in five dzongkhags, (Paro, Punakha, Wangdue, Thimphu and 

Haa) with the support from International Maize and Wheat Improvement Centre (CIMMYT) and Durable 

Rust Resistance in Wheat (DRRW) project, Cornell University. The wheat scientist from the University of 

New Hampshire, USA has visited Bhutan to assist us in carrying out the survey from May 8th till 14th May, 

2013. The Common barberry plants are considered to be the alternate host for stem rust which attacks 

wheat and barley. The Aecia spore samples were collected from different locations and were packed and 

sent to CDL lab at USA, Shimla, India and also to Denmark for the identification. The survey on 

morphology of different species of barberry plants were also done for the identification of barberry species 

that are present in Bhutan. 

 

5.0 Resource Material Development: 

Utilizing the expertise from NPPC, field pictorial guides were produced for the 3 crops and successfully 
used in the field. Utilizing the expertise from NPPC, Extension Agents and farmer groups were trained in 
use of the field guide. As a result of the success achieved with the field guides, a second edition was 
printed with financial support from KR-II grant of JICA. A similar field guide is already finalized for 
production in vegetables. However, financial support needs to be finalized for printing. This will become 
an indispensible tool in pest surveillance activities. 
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Table 7: Plan of Action for the deployment of e – Pest Software Solution 

S. No. Activities Dates No. of Days 

1 

Deployment (web based app) 

 Application Environment Setup 

 (Server Configuration) 
 

 11th till 16th July  

2 

UAT (Training of master trainers) 

 Web Application Training to the Masters 
Trainers 

 System Administration training to the 
Administrators/IT focal person 

 Hand Held Device training to the Master 
Trainers and IT 

 Data capture and data synchronization 
between Hand held Device and central web 
application 

17th – 18th July 2 Days 

3 

UAT (Testing of the application) 

 Core Project team /Master trainers from 
NPPC will test the system with assistance 
from the vendor 

 Testing will include the system configuration, 
field data capture, data synchronization and 
report generation. 

 NPPC will report the bugs if any to the 
vendor 

 NPPC will give feed back if any to the 
vendor 

19th  – 22nd July 

1 Day centre 
2 Days – Paro-
Thimphu 
2 Days -  
Punakha-
Wangdi 

4 
UAT (bug fixing) 

 Vendor will fix the bugs 
20th – 22nd July 2 Days 

5 
UAT (Second round demo) 

 Vendor will present the system to NPPC 
after incorporating the changes and feedback 

23rd July 1 Day 

6 UAT Signoff 24th July 1 Day 

7 
Commencement 
 

25th July Onwards -  

8 End User Training   
4 Days -2 batch 
2 days each 

9 Field Visit after commencement of ePest  2 days 

 



 

VI. FINANCIAL REPORT 

 

Table 1:  DRDP Budget – total approved for the 2012-13 

Code  Budget Head 
Current (Nu. 
in million) 

Capital (Nu. in 
million) Total 

Remarks  

45.02 Training Others 0.00 0.284 0.284 The quoted rate for e-pest 
surveillance product is over 7.25 
million; each handheld device is Nu. 
0.055 million and the servers 
required (a total of 2) is about 
Nu.0.45 million. Therefore a total 
fund of close of Nu. 9.00 million will 
be required.  

54.03 Computers and Peripherals:  0.00 4.030 4.030 

55.01 Professional Services 0.00 0.830 0.830 

Total   0.00 5.144 5.144 
  

 

  



 

Table 2: Financial progress of the NPPC (2012-2013) 

 
Description 

 
Spent Amount (Nu. In Million) 
 

RgoB 

Current  7.459 

Capital  0.100 

Sub-total (A) 7.559 

DRDP 

Current  0.000 

Capital  1.472 

Sub-total (B) 1.472 

KRII  

Current  0.408 

Capital  2.286 

Sub-total  2.694 

Grand total (A+B+C) 11.725 

  



 

VII. WORK PLAN 

 

Table 1: Decentralized Rural Development (DRDP) work plan July 2012 to 2013

Sl. No. Planned Activities 

Time frame  Target Responsible 
Unit/person 

  

Start date End date   Unit Remarks/comments 

 1  Development of 
surveillance and  pest 
data base system 

    PSD   

 Purchase of pest 

database equipments 

March 
2013 

April 2013  One set PSD Tender Processed 

 Establishment of Pest 
Surveillance System 

March 
2013 

July, 2013   PSD Contract awarded 

 2  Human resource 
development 

          

 Training of EAs from 

pilot  gewogs on use of 

ePest surveillance device 

July 2013 August 
2013 

 8 - 10 PSD/Firm Will be carried out as per 
Contract Agreement 

  Training on operation 

and maintenance of 

servers, database system 

and Hand Held Pest 

surveillance device 

   1 PSD/DRDP Will be completed as per 
the contract agreement 



 

Table 2: Work plan for 2012-2013: National Plant Protection Centre 

Activity & subactivities   Time frame (indicate your start and end date 
within the specific quarter) 
  

Responsibility  Budget 
code & 
amount  

Fundin
g 
source  

Remarks  

 Q1 Q2 Q3 Q4     
Subactivity001: Field trial  on 
chill pod borer control and 
monitoring using pheromone 
traps 

   
February 
2013 

 
 June 
2013 

NPPC 
 RDC Wengkhar 
T/yangtshe 
dzongkhag 

 RGOB  

Subactivity002: Fruit fly 
Management( Area wide 
management) 

September 
2012 

  June 2013 NPPC 
 

 ACIAR/R
GOB 

 

Subactivity003:Ginger rhizome 
rot management using fungicide 
and soil solarization 

    NPPC 
RDC -Bhur 

 RGOB  

Subactivity004:Herbicide 
evaluation trial in paddy 

July 2012 November2012   NPPC 
RDC-Bajo, 
Yusipang,Bhur 

 RGOB  

Subactivity005:Weed 
composition study in Paddy 

July 2012 November2012   NPPC 
Wangdue 
Punakha, Paro 

   

Subactivity006: Psyllid detection 
survey 

  March 
2013 

 NPPC(priority 
areas) 

 RGOB  

Subactivity 007: Citrus HLB 
detection and monitoring urvey 

Sept 2012    June 
2013 

NPPC(priority 
areas) 

 RGOB  

Subactivity 008: Pests survey on 
rice, potato and maize 

July 2012   June 2013 NPPC  RGOB/DR
DP 

 

Subactivity009Update and 
develop the national referral 
insect collection for Citrus & 
paddy  

September 
2012 

  June 2013 NPPC  RGOB  

Subactivity 010: Weed 
inventory and herbarium in 
citrus and apple 

July 2012   June 2013 Priority areas    

Subactivity011: Farmers training 
on Pest/Disease identification 
and management in rice maize 

 October 2012   Paro, Punakha 
Wangdue 
Mongar, T/gang 

 DRDP  



 

 

and potato  

Subactivity 012: Piloting of 
ePest surveillance system in 8 
pilot gewogs 

July 2012   June 2013 Punakha 
Wangdue 
Chhukha 
Samtse, Tsirang, 
Dagana, Paro, 
Thimphu 

 DRDP  

Subactivity 013: Training of EAs 
on pest surveillance on rice 
,citrus, potato and maize 

    Punakha 
Wangdue 
Chhukha, Samtse, 
Tsirang, Dagana 

 DRDP  

Subactivity 014  NPPC Human 
resource development activities 

July 2012   June 2013   RGOB/DR
PD 

 

 Subactivity 015 Advisory and 
diagnostic field visits 

July 2012   June 2013 NPPC  RGOB  

Subactivity016 Procurement  
and distribution of Plant 
Protection products 

July 2012   June 2013 Procurement 
committee-NPPC 
 

 RGOB  

 


