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ABSTRACT

The teak defoliator Hyblaea puera is recognized as the most important
pest of teak (Tectona grandis). The larvae of this insect feed on the foliage of the
teak at all age classes. Repeated outbreak of this pest in teak plantations is a

common occurance with high negative impact on volume increment.

KFRI has succeeded in developing a bacculovirus based biopesticide
(Hyblaea puera Nucleopolyhedro virus — HpNPV) in managing this pest of
economic importance. A wettbale powder formulations of this biopesticide had
been tested in the field and the efficacy established. The HpNPV technology

developed by KFRI is highly target specific and, eccofriendly.

For any technology developed, its transfer to the clients is a primary
requirement. Technology transfer can be done only through different steps. The
most important strep is to create awareness among the clients on the benefit of the
technology and its adoption. Commercialization of the technology depends on the

strong market needs based on the requirement of the clients.

As a part of the technology transfer procedures we conducted surveys
among teak farmers, training programmes, exhibitions and demonstrations.

Substantial media coverage was also given on the technology. The exhibition on



teak defoliator helped farmers to understand the importance of the pest and the
method of its biocontrol prospects. Training was offered to the Forest Department
field staff. Apart from class room lectures, they were given field training on pest
detection, assessment of damage intensity, decision making on control and the
biopesticide application. The survey among the private teak farmers in Kerala and
Karnataka revealed the the level of understanding of the teak farmers on pest
management requirement in teak. Their responses confirmed teak defoliator as the

major threat in their plantations and their interest to use HpNPV biopesticide.

Inspite of the technology available much progress could not be made in
transferring the technology to the prime farmer-the Forest Department who owns
about 78,000 ha of teak plantation in Kerala. Policy decision on management of
teak plantation from pest problems is yet to be taken. Under private sector, teak
does not occupy large area. However, many farmers showed interest in managing
the teak defoliator. The continuous availability of HpNPV can be ensured only if
the technology goes to hands of an entrepreneur. This will become a reality only

if there is assurance on the market for the product.



1. INTRODUCTION

QOutbreak of the caterpillar Hyblaea puera (Cramer) (teak defoliator) is a major
threat to teak plantations in India. Defoliation does not kill the trees but it causes
heavy loss to volume increment in young plantations (Nair ef al., 1985).

With a life span of nearly three weeks, teak defoliator can theoretically complete
14 generations in an year in teak plantations (Nair and Sudheendrakumar, 1986). But,
not all generations cause widespread defoliation in plantations. In Nilambur teak
plantations, this insect is copious from April to June, just after the monsoon showers
and sometimes during August to September. In fact it is hard to predict the exact time
and place of the outbreak of this insect in teak plantations. Several studies have been
carried out on the population dynamics of H. puera in the past three decades. Nair and
Sudheendrakumar (1986) reported short range migration of moth population. They put
forward an implication of habitual, short range, gypsy type migration of emerging
moth populations, suggesting that these populations spread to large and larger areas,

generation by generation infesting the vast area of teak plantations.

Different pest control methods were attempted in the past by various workers to
manage the teak defoliator. These included feasibility of using parasitoids,
augmentation of natural enemy reserves (Beeson, 1941) chemical pesticides,
exploitation of tree resistance, etc. The past two decades were exemplified by a
renewed interest in the role of biological control agents in combating the teak

defoliator which would be economically as well as ecologically acceptable. Based on &
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survey carried out in teak plantations in Nilambur on entomopathogens of forest
insects, (Sudheendrakumar et al., 1988) reported a disease on H. puera caused by a
Nucleopolyhedrovirus (HpNPV). A series of studies carried out on this baculovirus in
the subsequent years resulted in the development of a biocontrol strategy against the
teak defoliator.

The HpNPV technology developed by KFRI is highly target specific and
ecofriendly. Biosafety studies carried out on cell lines of human, monkey and insects
have proved the safety of HpNPV and its biosafety to H puera only (Mahiba, 200).
The application of control measures throughout the rotation period may not be
practical, but in young plantations, preferably up to 10 years of age, can be easily
managed which will result in increased revenue to the teak growers. Success of the
bacculovirus control method depends on the early detection of infection to target the

very early instar larvae.

Commercialization of the HpNPV production is a need to make the product
available to teak farmers. The production process has been standardized
(Sudheendrakumar, 2011) and a pilot scale production unit had been established and
tested at Kerala Forest Research Institute subcentre at Nilambur, The first step in the
commercialization of & product is technology transfer. The scientific knowledge,
technologies and methods should be accessible to a wider range of users who can then
further develop and exploit the technology into new products, processes and

applications In view of the above the project had the following objectives.



To establish a state level teak defoliator monitoring and HpNPV
application system involving the field level forest staff as part of the
technology transfer.

Establishment of a pilot scale HpNPV mass production and formulation
unit at KFRI subcenter in Nilambur, making high quality biopestcide for
supply to Forest Department and other stakeholders.

Locating potential beneficiaries (teak growers) within India and outside the
country and transfer the technology of HpNPV application.

Provide technical help to any entrepreneur to start HpNPV production unit.



2. METHODOLOGY

2.1. Survey

In order to identify the teak growers in the private sector in different parts of
the state and the country a survey was conducted.
2.1.1. State level survey

Supply of teak seedlings and stumps from nurseries established at its Peechi,
and Nilambur campuses is a regular activity of KFRI. These nurseries maintain
records of the farmers who purchased the planting materials. Contact details of
teak farmers in private sector were collected from such records. The persons who
purchased more than 500 saplings only were considered for the initial suzvey;

Fifty farmers who purchased more than 500 saplings or stumps from KFRI
were selected randomly. A questionnaire in Malayalam was sent by post to these
farmers. The questionnaire contained a set of questions to collect basic information
of their plantation and their aptitude. A self addressed envelope was provided for

reply. The model of the questionnaire is given in the Appendix L.
2.1.2. National level survey

Many populaces in different states, especially from Karnataka had purchased
teak stumps and saplings from KFRI nursery. From their addresses recorded,
planters who had bought more than 500 saplings or stumps were taken into

consideration. A questionnaire was sent to each planter by post. The envelope
4



contained a self addressed stamped cover for their reply. A sample questionnaire is

given as Appendix II.

2. 2. Training on Teak Defoliator Management Technology

Training programme on defoliator management included the details about the
H. puera attack in teak plantation, appropriate methods for monitoring H. puera

attack, virus ( HpNPV) application in the field and assessment of the result.

2.2.1. Training Programme for Forest Staff at Konni, Kerala
The training workshop was conducted at Eco-development office, Konni. A
total of 42 Forest Department staff working in the Konni Forest Division attended
the training. The participants included officers, foresters, forest guards and field
watchers.
2. 2.1.1. Inaugural Session

Mr. P.K. Jayakumar Sharma, Range officer, Konni welcomed the gathering.

Mr. P. Pugazhendi, IFS, DFO, Konni, presided over the function (Figure 2.1).

Figure: 2.1 Presidential address by Mr. P . Pugazhendi, IFS, DFO, Konni



In his presidential address Mr. Pugazhendi suggested that defoliator
management has to be mentioned in the working plans so that routine control of
the defoliator would become mandatory. He asked the participants to assimilate
the technology so that the 44% reduction in growth due to the teak defoliator
incidence could be brought down as much as possible. He wished that the
technology would be wholeheartedly accepted by the State Forest Department.
Mr. K J. Varghese, CF, Southern Circle inaugurated the training programme

(Figure 2.2).

F igre: 2.2 Inauaral dess by Mr. K. J. Varges,
IFS, CF, Kottayam

In his inaugural address Mr. Varghese pointed out that such technologies
would be promoted by KFD if proved to be viable. He suggested that while using
biological agents like viruses, safety aspects should be well addressed.

Dr. T. V. Sgjeev, Scientist, Forest Protection Division, KFRI explained the

T

rationale of the training programme (Figure 2.3). He recalled the initial steps



taken by entomologists of KFRI as early as 1976 to address the major pest

problems in the forests of Kerala.

Figure: 2. introductory lectures by Dr. T. V. Sajeev
He cited several instances of querries and letters received from officeres of
KFD with regard to defoliator control. He appreciated the excellent support given
by the State Forest Department and the Department of Biotechnology, Govt. of
India towards developing this first biopesticide in Indian Forestry.
2. 2. 1. 2. Lecture session
The lecture session was led by Dr. V. V. Sudheendrakumar, Scientist, Forest
Protection Division, KFRI (Figure 2.4). The lecture included common pests of
teak, their biology, habit, life cycle, population dynamics of the teak defoliator
and the identity, epizootiology, infection dynamics, transmission, production and

application of the HpNPV.



Figure: 2.4 lecture session by
Dr. V. V. Sudheendrakumar

The lecture was supported by visual aids. A handbook on Malayalam
(Appendix III) containing details of H. puera attack in teak plantation, HpNPV
techniques and their application was distributed to the participants.

2. 2.1.3. Film Show

The lecture session was followed by screening of the documentary film entitled
“Thekkinoru Shathru” produced by KFRI. The film explained the rationale of
decision making on pest control in forestry and the development and use of
HpNPV. The film was well received.

2. 2.1.4. Interaction and Concluding Session

In the interaction session (Figure 2.5), various questions raised by the
participants were answered by the panel comprising Dr. V. V. Sudheendrakumar
and Dr. T. V. Sajeev. They defined the immediate action needed during the

incipient defoliator outbreak season.



1g12rf3: 2.5 A view of the audience and a paﬁcépaﬁg é%eaﬁﬁg doubt after class
The wvarious questions raised by the participants were about HpNPV
application, its economy, its discovery, strains, period of virulence, migration and life
span of moth and control of sapling borer. Dr. T. V. Sajeev thanked the participants
for the overwhelming response. Mr. Sajeev, RO, Mannarappara thanked the KFRI
team for their informative sessions and their efforts to make the training programme a
memorable one.

2. 2.1.5. Demonstration of HDNPV Application

Dr. V. V. Sudheendrakumar and Dr. T. V. Sajeev demonstrated to the participants the
method of spraying the viral formulation. Dr. T. V. Sajeev explained the working of
various sprayers viz., Ultra Low Volume and High Volume Sprayers. The spraying
demonstration was carried with a motorized high volume spraver using formulated
(powdered) HpNPV (Appendix V). The demonstration was assisted by Mrs. Bindu K.
Jose, Mrs. Meera, C. S., Ms. Bindu, T. N. Research Fellows and Ms. Bivy
Balakrishnan and Mr. Saji John, Mr. Mohammed Siyad technical assistants attached to

the Entomology laboratory.




Figure: 2.6 Demonstrating method
of spraying

2. 2.1.6. Visit of KFRI Team to Demonstration Plots

To keep track of the pest population in the teak plantations of Konni Forest
Division, the KFRI team visited the 2004 and 2005 plantations at
Naduvathumoozhi on 18.6.07 and 2004, 2005 and 2006 plantations at
Mannarappara on 20.6.07. Forest Range Officer Mr. Sajeev and his squad
accompanied the KFRI team. At the time of field visit there was no infestation at
Naduvathumoozhi plantations but low densities of eggs, young instars and moths

were observed at 2004 plantations in Mannarappara.
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2.2. 1.7 Survey

An open-ended questionnaire survey was conducted before and after the
training programme among the forest staff to assess their opinion about the pest
problems prevailing in the teak plantations and its remedial measures.
2.3. Exhibition on HpNPV Technology in Teak International Fest

An exhibition was conducted in Teak Museum, Nilambur as an associate
programme of teak international fest at KFRI Peechi on 23-25/ November/ 2009.
Scientists, forest officials, teak traders and teak growers of different countries
participated and experienced this exhibition. The focal point of the exhibition stall
was Hybcheck an HpNPV product. The rationale behind the exhibition was to
generate awareness on the impact of A puera infestation in teak plantation and
the effective biocontrol option (Hybcheck) developed by KFRI. Consciousness
about the pest, its life cycle and outbreak seasons in field is important for a person
who intended to control them. A complete description on the biology, predators
and parasites of defoliator were also included in the exhibition.
The different steps required for production of Hybcheck the HpNPV product were
also exhibited in the exhibition hall (Fig 2.9). All the equipments and condition
required for a production unit weré displayed. A questionnaire in English
(Appendix IV) was also circulated among the visitors to gather preliminary
information about their teak plantations, to know the public opinion about the

biopesticide Hybcheck and to obtain their feedback.

p,n/!
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F gure 2.7 Demostration of HpNPV pfeducﬁﬁ
2. 4. HpNPV Production for Demonstration and Supply
Availability of the HpNPV is the basic requirement for the running control

programme, conduct demonstrations and exhibitions and supply the formulation

to the forest department as well as 1o private growers.

2.4.1. HpNPV Production Method
A pilot scale HpNPV mass production unit has been established at KFRI

Subcenter Nilambur and mass production is being undertaken as a part of the

project. One of the main objectives of the project was the establishment,

maintenance and running of a laboratory for HpNPV mass production.

2.4.1.1. Set up of HpNPV mass production Laboratory
The laboratory design incorporates a spatial separation of experimental and

HpNPV production space. Separate routes of entry for field collected and

laboratory reared larvae are provided.

The design of the biocontrol laboratory is shown in figure. 2.10. The building

has a total plinth area of 110.83m? and carpet area of 80.73m”.
1z
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Figure: 2.10 Sketch of biocontrol laboratory in KFRI Subcenter, Nilambur

HpNPV mass production unit in this building has an area of 31.52 m”. For
related experiments, a room is assigned for bioassay in this building. While this
laboratory was designed for virus multiplication, the host insect was reared in

another building about 100m away to avoid any contamination.
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2.4.1.2. Laboratory rearing of H. puera

For obtaining larvae required for various bioassays, a continuous culture of H.
puera was maintained in the laboratory of the Kerala Forest Research Institute
(KFRI), Subcenter, Nilambur throughout the study period. Various steps involved

in establishing a culture of H. puera are depicted in fig. 2.11.

b4

early mnstars on leaf

inst instar on rearing tubs

. pupé“_ —

Figure 2.11. Rearing of H. puera in laboratory condition
For establishment of the host culture, H. puera pupae were collected from the
teak plantations and brought to the laboratory. Pupae were surface sterilized by
soaking in 5 % sodium hypochlorite solution for 5 min and washed under tap
water for another 2 min. The pupae were then air dried and allowed to emerge.

The newly emerged moths were fed with 10 % (v/v) honey solution provided on
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sponge pieces. Sponge pieces soaked in diluted honey were provided anew every
day. It was found that fecundity increased with the time allotted for free
movement before mating and hence, equal numbers of male and female moths
were released into mating cages (30 cm x 30 cm) each day. The moths were fed
with 10 % honey solution. On the second day, moths were sexed on the basis of
the morphological features of their legs (Sudheendrakumar, 2003). After sexing,
pairs were set and transferred in to wide mouthed bottles (20 x 10cm) covered
with cotton cloth, which served as substratum for oviposition.

Egg laden cloth was removed daily and sterilized by soaking in 2 %
sodium hypochlorite solution for five minutes and air-dried. When the eggs were
about to hatch, the cloth was transferred to glass bottles, provided with fresh
tender teak leaf so that the newly emerged larvae could shift to leaves and start
feeding. Eggs hatched in about two days. The neonates were reared on tender teak
leaves until third instar. From third instar onwards the larvae were reared on an
artificial diet with slight modifications from what had been proposed by Mathew
et al. (1990).

The third instar larvae were transferred to individual sterilized plastic tubes
(7 em x 2.5 cm) containing one ml of the artificial diet. The tubes were closed
with perforated cap and kept inverted in slanting position in aluminum trays to
keep the diet free of fecal pellets. The fecal pellets were removed from the tubes
daily. The larvae pupated inside the diet tubes which were removed and washed

in 2% sodium hypochlorite solution for sterilization. Sterilized pupae were
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washed in tap water, air-dried and are then kept in glass bottles for emergence.
Diseased larvae, if any, found in the culture were removed immediately. At times,
healthy larvae collected from the field were introduced to the culture for
maintaining the vigor of the culture. A total of 55 generations of H. puera were
successfully reared out in the laboratory during the study period.
2.4.1.3. HpNPV Inoculum Preparation

The virus HpNPV was multiplied by infecting fifth instar H. puera larvae. The
larvae were individually fed with HpNPV on leaf discs (0.5 cm diameter) at a
dosage of 10° POBs per larva. The infected larvae were then maintained
individually on virus free artificial diet at 28 + 4 °C and 60 = 10 % relative
humidity (RH) in rearing tubes (5.5 cm x 2.3 c¢m) covered with a perforated lid.
After 96 h post infection, fully infected and dead larvae were retrieved, frozen
and processed for virus extraction. The viral POBs were isolated from the larval
cadavers by cutting the abdominal epithelium releasing fluid loaded with POBs
into a sterilized petri dish. The larval extract was then filtered to remove insect
debris, if present. The cotton muslin cloth folded over to twice thickness was
placed in a filter funnel and the extract was allowed to drip through into a conical
flask. Double the amount of distilled water was added into the filtrate and
vortexed thoroughly. The well-mixed solution was then transferred to clean
centrifuge tubes and centrifuged for 5 min at 5000 rpm and the supernatant was
removed and dissarded. The pellet obtained was resuspended in distilled water by

vortexing thoroughly. This was again centrifuged for 5 min at 5000 rpm to
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remove the supernatant. The pellet was made up to known volume based on the
pellet size, and vortexed well enough to break NPV clumps.

The enumeration of POBs in purified suspension was carried out under a light
microscope using a standard haemocytometer (improved Neubauer’s
haemocytometer (0.lmm depth)) (Hunter-Fujita er al., 1998; Rabindra ef al.,
2001). The POBs of NPV are highly refractive protein crystals that show up as
bright refractive bodies under illumination. They can be seen clearly under phase
contrast illumination with a magnification of x 400. Prior to enumeration, viral
suspension was vortexed to facilitate equal distribution of polyhedra and
dissociation of clumps of polyhedra. Working standard was prepared by
necessary dilutions with distilled water. Haemocytometer along with the cover
slip was cleaned by rinsing in ethanol (70%) and wiped till dry with clean tissue.
Haemocytometer was placed over a clean flat surface with cover slip on top of the
slide exactly over the depression in the counting chamber. The virus suspension
(10ul) was introduced into the chamber directly so that the chamber was filled
completely. Pressing down the cover slip firmly, fixes it over the chamber by the
capillary attraction of the drops. Only the specially thickened cover slip designed
for use with hemocytometer was used. The virus suspension was kept undisturbed
for Smin to settle down in the same focal plane. Ambient conditions to perform
enumeration could be met with at air-conditioned room since it prevents fast
drying up of the film. The haemocytometer was fixed over the stage of a phase

contrast microscope and the counting area was fixed at low power with

oot
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appropriate settings. The objectives were focused on to the polyhedra dispersed in

the centrally located squares, and fine adjustments were made.

The central squares in the haemocytometer are divided into 5 x 5 squares
equally. Each of these 1/25 squares is further subdivided into 16 smaller squares.
The OB count was made systematically in the five larger squares seen diagonally
(i.e., first large square from first row, second large square from second row, like
wise) so that polyhedra in 80 smaller squares will be known. The polyhedra
within each smaller square and those touching the top and lefi-hand sides alone
were counted. If there are more than 5 polyhedra per smaller square counting will
be difficult and necessary dilutions were made. The counts were taken in three

replicates and average was worked out.

The number of polyhedra (POBs) per ml was calculated using the formula:

Number of POBs/ml= D*X
N*V
Where,

D = Dilution of the suspension

X = Number of polyhedra counted

N = Number of smaller squares counted

V = Volume in milliliters above a small square (0.00000025 ml)

After enumeration, virus was stored at -20°C as stock for further.



2.4.1.4. Mass production protocol

Fourth instar larva coming under the weight range of 0.27 — 0.36 mg is the
ideal stage for in vivo mass production of HpNPV.

Inoculation: In order to infect the host larvae, the diet dispensed in the diet cup
of the rearing tubes was sprayed with HpNPV solution at a concentration of 10°
OBs per larva using a chromatographic sprayer. Selected larvae were then
ransferred into the diet cup and closed using hollow cylinder with the perforated
cap.

Larvae were kept at a temperature of 25 + 2° and harvested after an
incubation period of 72h at C. The dead larvae were frozen at -20°C for
extraction of the virus. The frozen larvae were macerated in the homogenizer
(OMNI 5000 International) with sterile 0.1% Sodium Dodecyl Sulphate (SDS) to
prevent the clumping of Polyhedral Occlusion Bodies (POBs). The homogenate
was filtered using a muslin cloth to remove coarse insect debris, The filtrate was
again filtered, using muslin cloth of three layers. The virus suspension is
centrifuged at 100xg for 10 minutes for removing the large contaminant particles
and the supernatant was collected and again centrifuged at 6000xg for 25
minutes in a REMI R-24 centrifuge (with angle rotor) to produce a pellet,
comprising mainly virus POBs. For removing the SDS the pellet was
resuspended in distilled water. Once the POBs settled at the bottom, the
supernatant is removed. This process is repeated thrice and the retrieved POBs

are enumerated using improved Neuberger’s haemocytometer, and stored at 4°C.
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The mass production of the virus was carried out as a routine affair in the
laboratory whenever large number of larvae were available from insect culture
(Ssudheendrakumar ef al., 2006).
2.4.1.5. Wettable powder — Freeze dried WP~FD production

A Stock of formulated virus suspension was always kept in KFRI Subcenter
Nilambur throughout the project period. The freeze dried wettable powder
formulation was prepared by lyophilisation process (Sudheendrakumar ef al,
2006). The powder was packed in 5g and 10 g packets for the supply. Thus the
prepared product was utilized in the plantation of Forest Department as well as
in private sector.

2.5. Demonstration of HpNPV Application and Management of H. puera in Teak

Plantation

As part of demonstration of the effectiveness of HpNPV in controlling the teak
defoliator, HpNPV application was carried out on three consecutive years 2006,
2007 and 2008. It included public sector and private plantations inside and
outside the state.
2.5.1. Forest sector
In Nilambur, the teak plantations at Kanjirakkadavu, Peruvam Padam and
Panayamkode plantations are controlled from H. puera attack by KFRI team.
2.5.1.1. Kanjirakkadavu Plantation (2007)

As per the request from the Forest Deputy Ranger, Nedunkayam Forest

Station, Karulai Range the virus application was carried out in Kanjirakkadavu
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plantation by a team from KFRI. Forest officials assisted in spraying and thus
got the training from the experts from KFRI.
2.5.1.2. Peruvam Padam Plantation (2008)

A request was received from Assistant Deputy Conservator of Forest regarding
Hyblaea attack in Peruvam padam plantation. As an initial step the KFRI team
visited the plantation site and surveyed the damage caused and estimated the
insect stages involved and the damage status. As the biocide application was
required, spraying was done in the plantation by KFRI team along with the
Forest Department field staff.

2.5.2. Private Sector Teak Plantations in Kerala

In Kerala, the use and demand of the HpNPV product among the teak
planters is growing fast. HpNPV was supplied to the teak farmers in the state.
The product provided was in the wettable powder form. Necessary technical
advices/support were given to each farmer for application of the biocide. All the
entire farmers reported positive results in their plantation by the application of
the product.
2.5.3. Private sector teak plantation in other states

Process galvanizer- Kolkata, Powertrans industries- Kolkata and a number of
farmers adopted the biocontrol techniques developed by KFRI for H puera

infestation in their plantation.



2.5.3.1. Process galvanizer- Kolkata

Process galvanizer is Kolkata own 22 hectares of teak plantation. For the three
consecutive vears, in 2007, 2008 and 2009 KFRI provided the virus product for
application in their plantation.
2.5.3.2. Powertrans industries- Kolkata

This is a sister establishment of Process Galvaniser Kolkata . KFRI team
visited their plantation in Raipur and gave guidance for the maintenance of the
plantation and explained the control strategies against defoliator. They procured
the virus product from KFRI in 2009.
2.6. Media Coverage

News paper coverage was given to popularize the teak defoliator biocontrol
technology developed by KFRI. The following is the list of press conferences
and media coverage made during the project period.
2.6.1. Press Conference

A press conference was held on the technology developed by KFRI team to
manage the teak defoliator.
2.6.2. New Indian Express

The New Indian Express, Kochi edition on February 17, 2006 published news
on Hybcheck the HpNPV product against A. puera. The title of the news by the
reporter A.Sathish was “Bio-control pesticide technology ready for Forest
Dept.”. The detailed news covered all aspects of the issue, including description

about H puera, mode of their attack and the loss in teak plantation, tried out
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control strategies, newly developed biocontrol option — the HpNPV virus and the
initial steps taken by KFRI for the transfer of technology to Kerala Forest
Department (the news paper clipping is attached in the Appendix V.
2.6.3  Mathrubhumi

A leading Malayalam news paper Mathrubhumi Thrissur edition on July 26,
2006, published the news related to HpNPV technique. The report highlighted
the negligence of Kerala Forest Department officials in adopting the HpNPV
technology in teak plantations. The news covered the successful trials carried out
in forest teak plantaion and the effectiveness of HpNPV virus against /. puera
(News paper clipping is attached in Appendix VI).
2.6.4. Conference

The achievements with respect to development of a biocontrol strategy against
the teak defoliator were presented in the 5% international conference on
biopesticide agencies by the Department of Biotechnology, Govt. of India in
New Delhi during 26-30 April 2009. Several pesticide manufacturers attended

the conference.



3. RESULTS AND DISCUSSION

3.1. Survey
Following are the results of the surveys conducted in private teak farmers in

Kerala, Karnataka and other states of India.
3.1.1 Private teak sector in Kerala State

Out of the farmers contacted, 78 per cent responded to the questionnaire. The
overall responses are categorized in to three broad areas. In table 3.1 the responses
received are categorized into pest incidence, chemical control adopted and interest to
take advice on pest management from KFRI

Table 3.1: Overall resulit of survey of teak farmers of Kerala

SI.No | Factor Section Result (%)
1 Leaf 33
| Stem 15
Pest aitack Leaf and stem 20
No attack 23.07
Others 9,93
2 Yes 5.12
No 56.41

Chemical application Not mentioned | 7.69

Not applicable 23.07

3 s . . Interested 94 87
Collaboration with — -

KFRI Not interested Nil

Others 5.12

In the survey 33 per cent of farmers reported insect attack on leaf] 15 per cent
on stem, 20 per cent on leaf and stem together. However 23.07 per cent reported that

their plantation was free from pest problems. Out of the control options, 5.12 per cent
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of farmers used chemical pesticides, 56.41 per cent had not tried any control options.
Among the farmers 30.76 per cent remained silent regarding pest control in their
plantation.

Among the farmers 94.87% indicated their interest to collaborate with KFRI
for future requirement. Some of them (5.12%) handed over their plot or did not
maintain their plantation. But they communicated their aspiration for the success of

such programme.

3.1.2 Private teak farmers in Karnataka

Out of the farmers contacted, 42% responded to the questionnaire. The details are
presented in Table 3.2. In the survey 25 per cent of farmers reported insect attack on
leaf , 12.5 per cent on stem, 37 per cent on stem and leaf together. While 25 per cent
reported that their trees were free from insect attack. Regarding control options, 12.5
percent farmers applied chemicals, 50% did not apply anything. Another 12.5% did

not mention about the pest control adopted in their plantation.



Table 3. 2. Survey results of teak farmers in Karnataka

SL No Factor Section Result (%)
Leaf 25
Stem 12.5
1 Pest attack Leaf and stem 37.5
No attack 25
Others Nil
Yes 12.5
5 Chemical No 30
application Not mentioned 12.5
Not applicable | 25
Interested 100
Collaboration
3 Not interested nil
with KFRI
Others nil

3.1.3. Discussion

Both the surveys reflected the public interest towards scientific management of
teak pest in their plantation and their willingness for sharing information and co-
operate with KFRI. From the survey it is concluded that the attack of H. puera in teak
plantations is considered to be the major threat in south India. Some farmers showed

their sincere interest to use HpNPV virus for teak defoliator management.



3.2. OQutcome of the Weorkshop (Konni)

The primary objective of the workshop was to generate awareness among the
field staff regarding the teak defoliator problem and need for its management and to
train them to monitor, detect and inform the outbreaks well in time to mount a control
operation. They were informed about the biocontrol technology developed by KFRI to
manage the teak defoliator. Ignorance and fear of some of the forest ofiicials in
handling virus biocide could be reduced up to a limit through discussion,
demonstration and handling the product with bare hands. The biosafety of HpNPV
should be exposed to the public for the acceptance of this technology. The workshop
generated good response in the Forest department field staff and officers by way of
their participation and active involvement in discussions.

3.3. Outcome of Exhibition

The primary objective of conducting the Exhibition was to popularize HpNPV
as a potential biocontro!l agent against the teak defoliator to all teak farmers inside and
outside the country. In keeping with the scales and significance of present “technology
transfer” project, HpNPV production methods, storage and application was the focal
theme in the exhibition. This facilitated the visitors to familiarize with the equipment
required for the virus production. Most of the participants collected handbook from the
exhibition hall.

Consultation and engagement had taken place with a wide range of
stakeholders throughout the exhibition day. It was a success because a good number of

deals established with people during and after the exhibition. Most of the participants
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(especially from Malaysia. Indonesia and Brazil) encountered with the problem of teak
defoliator attack in their plantations. They expressed their interest in using the

=~
technology or purchase the product to test in their plantation. For them the biocontrol
option against /4. puera was fresh. A questionnaire (appendix VII) in English was
issued for international participants in order to understand their stand towards the
technology. Most of the participants responded towards the opinion poll and

communicated their appreciation about the technology. International participants

showed rheir interest in collaborating with KFRI as detailed in the table 3.3.

Table 3.3: international participants attitude towards Hybcheck technology

Interest
SL.No Nation
Procure .. - .
Training | collaboration
product
1 Brazil ves - -
2 Indonesia - ves ves
3 Malaysia - - ves
4 Thailand ves ves ves
The members of above listed nations were incredibly curious about the new

biopesticide against H. puera and they informed that teak defoliator attack is
prominent and a serious issue in their plantations. All of them showed their concern
about on the transfer of the biopesticide to their country because it is basically a virus

product.



Apart from the international requisites. the Director of a research institution for
organic agriculture from India showed her keen interest in procuring the product and
get training (for their research group) from KFRI .

The exhibition made an outstanding impact on the farmers and self employed
persons who came from Nilambur and surrounding areas. Some of them showed
interest in take over and run the technology personally. The exhibition got media
coverage in local television channels and newspapers which brought additional
exposure to the novel technology.

3.4. Application of HpNPV for Management of H. puera in Teak Plantations
(Forest Sector)

KFRI team could manage the defoliator (H puera) attack in three plantations at
Nilambur division (Kanjirakkadavu, Peruvam Padam and Panayamkode) by spraying
HpNPV formulation. It was a direct field experience to the accompanied forest staff
and was helpful for them in familiarizing with the technology.

3.5 Transfer of Technology to Entrepreneurs

Inspite of the dissemination of information through various agencies including
media, conferences etc.. no response from any pesticide agencies was received. The
reason for the same as enforced by some of them, is the non assurance of the market
for the product. The product is targeted for a single pest and the Forest Department is
the prime owner of majority of teak plantations. Unless a policy decision is taken to
manage the pest using HpNPV | the entrepreneur might not have confidence on the

market for the product .
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4. CONCLUSIONS

Since the discovery of the powerful biocontrol tool — HpNPV, attempts haven
made to utilize it for management of the teak defoliator. Detailed studies have been
carried out by Kerala Forest Research Institite on various aspects of the ecology and
biology of the virus. Methodology has been standardized to mass multiply the virus
and its field application. Several isolates of the virus haven identified and evaluated
for their efficacy which has led to screen out the most effective ones. Field evaluation
carried out established the efficacy of the virus. Several formulations have been
developed and evaluated out of which the freeze dried formulation was found to be the
ideal one with substantial storage life up to 18 months. In spite of the technology
available much progress could not be made in transferring the technology to the prime
user-the Forest Department who owns about 78,000 ha of teak plantations. Policy
decision on management of teak plantation from pest problems is yet to be taken.
Under private sector teak does not occupy large area. However, many farmers have
shown interest in managing the teak defoliator. The continuous availability of HpNPV
can be ensured only if the technology goes to hands of an entrepreneur. This will

become a reality only if there is assurance on the market for the product.
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Appendix 11

Dear friend,

The Kerala forest research insiitule cenptre, Nilambur is collating information on the
current slatus of seediings/stumps you had brought from us. We look forward 1o share any
information with you so that the feak trees can be scientifically managed. To make the preliminary
information avaiflable to us , kindly answer the following gquestions.

Name & phone number

Area of plantation / number of trees

Type of plantation pure Yes No
Mixed Yes Mo
Along the boarder only Yes No
Have you noliced any pest atiack on youwr teak irees? Yes No
If yes which pari of tree was atiacked Stem Leaf
Have you applied any pesticides against the pest? Yes No
i yes specify the name

Are you interesied fo ca-cperéte with KFRI ifowards
scientific management of teak planiation?

if you know some one eise who might be interested in our
effort please provide contadl address

Kindly send back this form in the enclosed stamped envelope.
Thank you for your co-operation
Yours sincerely
Scientist,
Entomoiogy laboratory, KFRI sub center

Chantehunny post, Niambur
Kerala Pin 879342

Ph: 04931-222848 220888  e-meail hyblzsa@omall.com
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Appendix IV

Dear delegate,

KFRI invites your kind attention to the first ecofriendly biopesticide developed against
teak defoliator- the most serious pest of teak. Hybcheck- the formulated product was
announced during the poster session of this conference. A booklet with the complete
specifications and research results of Hybcheck is provided along with the conference kit.
In its continued efforts to develop ecofriendly techniques in aspects of forestry, KFRI is
attempting to transfer the Hybcheck technology to managers of teak plantations, far and
wide. We would greatly appreciate if you could kindly express your interest in
collaborating with KFRI in this endeavor.

Expression of [nterestin Hybcheck technciogvy

1. Name

2. Country

3. Which of the following best describes your interest?

Would like to procure the product and use in my plantation

Would like to make available the product to stakeholders in my country

Would like to obtain training on adoption of the technology

Would like to collaborate to extend the technology as part of 2 research programme

Any other (please specify)

4. Please list anyone else whom you know, who would be interested in the technology
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