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(ii) 

Intnxhx:ti.al 

'!be writer was recruited by tJmX> for three DDnths 

to assist in the developnent of pesticide fomulatial 

capabilities in India. '!be duties were set out in job 

Descripti.al lt:J.rR/IND/80/037/11-02-B, as follows: 

.'lb:! expert is expected to advise and assist scientists 

of PDPI in ooll.aboratial with the Natiooal Project Manager 

and is expected to suggest: 

a coosolid'?"'.:'=!id plan to inprove ex:i.stinq facilities to 

breed insects of inp>rtance in the COlDltJ:y for testing 

fcmrulations for agriculture and p.lblic health outlets. 

additional equipnent, with specificatioos if necessacy, 

needed to cany out effiCl.ent, reliable and reprodicihle 

screening exper.ilrents on f omulations developed in 

research laboratories. 

methodology for interpretation of results and proper 

docunentation for logical cxnparisai of results with 

standards. 

'!be expert wil 1 also participate in SElninars, t.rainir¥J 

pi:ogLatales OLganised by the Project authorities. He is also 

expected to travel if necessary to other insti.tutials in the 

country where ex>llalx>r~tive work is carried out and Lec:aruend 

suitable research projects. 

The expert will have to sul:mi.t a I'2ip0rt Oa"'l !°'.is findings, 

work carried out, and .r:ecarmendatials". 

• 
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(iii) 

After briefing in Vienna, the writer left for New Delhi, 

arriving them m 17' Det:aiter 1986. He left New Delhi en 12' 

March 1987. 

'Dlis report shoold be read in cx:njunctim with 

Preparatoxy assistance for the establisbnent of Biological 

testiD:J facilities•. Based en the work of Clive:&.- t>rice~ 

Expert in biological evaluati.cn of pesticide fonn1lati.cn. 



(v) 

8. Dx:tnentati.al sOOuld, henceforth, include p.reparation 

of a Technical Infomati.al llx:ment for each experimental 

product sen~ out for evaluatim by ool 1 atnrators. 

Pm:chase is :ceo aiiiended of the essential books ain subscriptim 

to key joumals listed in the ~-

9. Pmvisim of a desk-top ccnputer for pmcessing of 

experimental data is rscxameded. 

10. Plan ain .inplanent a p.rogzame of visits to the main 

ICAR Centres in Imia. 

11. c.aisider the suggested list of research projects relevant 

to the cmrent ~LW. 



--------------------~----------~----------c~--~~-

-1-

OfAPI'ER 1 

Present facilities and activities of t.~e Entatology 5ecti.on 
wt~ch includes the Residue lalx>ratoi::v. 

1.1 Staffir;s level a.'X! e:-:::·.::!.:t.::_~: 

The staff <Y..JllSists of t\..o PhD' s, one of whan is head 

of section, and tw::> NSc. graduates. One laboratory assistant 

is enployed, and one fai:m assistant is al.so enployed. One 

separate office is provided for the Head of Sectio.,. 

1.2 Lalx>ratories: 

There is one separate lat.oratory for residues studies, 

and a group of laboratories for bioassay. 

Tl).e bioassay laboratories are catprised of 4 roans; 

lay-out is slDwn in the accanpanying plan. One rocm is set up 

as a treatment (spraying) laboratory; one p:rovides space for 

i."lSect breecli."l<}; and two rcans •,,hlch also provide desk-space 

for tw::> people, are used as post-treatment rcx:J'!IS. There is one 

small store-roan. All four laboratories cll"e p:rovided with 

wide ceramic finished benci".es - as also is the one office. 

All have a sink with cold water ~-upply, ~ points, and 

lighting. Tl1e roans are high 4.0m., and have windows and 

ceiling fans. ~ roans have a desert cooler for the r.ot 

season and a third roan has an air-conditioner. 

1'1e rcx:m used for culturi.-iq rtD~ • .li.toes and house-flies 

fires. Stored products insects are cultured in jars in 

2 incubators. Facilities for breeding insects are thus minimal, 

arid for plant-feeding species non-existant. 
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Equipment for laboratory application of insecticides 
i.e. a Potter Tower, and a dusting apparatus are old and 
defunct. There is no laboratory sprayer for treating plants. 
There is a new Tracor~Atlas Inc. micro-applicator. 

1.3 Glass-house/Green-house facilities: 

There is one glass-house measuring 22' x 9' x 15' high. 
The superstructure is wood plus glass. there are concrete 
benches. The temperature in winter is close to ambient 
(due to open pennanent ventilation) i.e. down to 6°c. In 
sumner the temperature is reduced with 2 desert coolers. 
A mesh-screened green-house is under construction size 
32' x 20' x 8' high • 
. 

1.4 Field-trial facilities: 

Field laboratory/store: Part of a separate building 

provides 1 rooms: 

(a) a store for implements, which contains a 
rudimentary cage for keeping rabbits 
(for feeding adult mosquitoes). 

(b) a store for housing knap$atk sprayers and chemicals. 
There is a ste~i cupboard, but no shelving or benching. 

(c) a large store of 7m x 3m~ 

Water is provided in room(a) which has a toilet 
attached. There i~ no air-conditioning. Chemical~ kept 
under these conditions ~re subjected to temperatures ranging 
from &0c to 40+"'c through the seasc.1s of the year. 
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'11le sprayirq equiplBlt CD1Sists of cme ASPE 

Polypxqiylem knapsack sprayer and 4 old brass hand 

pressurised knapsack sprayersr (3 of 9 liue capacityr 

1 of 18 liue capa ... ity) r with lance and single mzzle. 

'1bere is an 1mSerViceab1e 'M:>t:cblo' knapsack power 

sprayer-duster. 

Iand is available to the extent of SO acres at 

the research cenU:e. CJ:q>s lltlich have been gzown at 30 acres 

far the past 2 seasoos cu:e: 

Rice (Paa:ly) 

Cotten 

Pigecn-pea 

MJstani Groundnuts 

Nleat Chick-pea 

Pearl Millet Range of vegetables. 

A small plantaticn of vines has been established, 

and the i.ntentiai is to provide a small orcharj of citrus and 

other fruits. 

No significant infestaticn of pests has occurred ai 

arry of these crops to date. 

CUltivatioo has been by hired cxatractor and tractor. 

Plot seeding and maintenance has been &me by qualified staff. 

Rt!view of facilities and staffi.rg level 

'!be Research Centre bnildinq was cx:apleted and occupied 

in 1984. rurinq the past blo years the pmg:tame of the entatDlogy 

sectial has incl\ded work at a fungicide seed treatment for wheat 

based at ca:tbox:i.n and oo a herbicide fomulatial for rice based 

Cll 1-AltaChlor. 'D'Jere have been six projects oo .insecticides. 
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The major effort at the moment is spent on breeding 

mosquitoes and conducting bio-assays on formulations based 

~n Bacillus sphaericus. This work has arisen following 

a contract Research Agreement with A.C. College of 

Technology, Madras. The full season's work for 1987 includes 

also herbicide and fungicide trials. ~he list of projects 

completed and in progress is in the appendices. 

The number of staff is iow for the wide range of products 

to be tested, and they are net fully trained to evaluate 

herbicides and fungicides in addition to insecticides. 

Herbicidal work is usually clearly separated from 

other disciplines. Nevertheless the staff have worked 

extremely well to complete the above projects and have 

demonstrated their skill and ability to conduct reliable 

small-plot field trials with scarcely adequate facilities, 

and to issue well structured reports with statistical analyses. 

The more obvious lack is in the facilities for 

culturing insects and conducting bioassays. The proposals 

for up grading all of these are in Chapter 2. 
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Facilities: In order to maintain insEct cultures and provide 
a regular supply of insects for laboratory bioassay work. 
construction of a new. separate building is required. 

The planning of this cannot be delayed. particularly in 
view of the present location of th~ Entcnology Section viz, 
inaediately belov the Formulations laboratory. with the atten­
dant risk of contamination of the insect cultures. 

An outline plan, indicating the range of facilities that 
will be required in such a building has been drawn up. 

The final design need not be as shown, but could for example. 
be arranged around a courtyard as with the existing buildings. 
The glasshouses would be on the South. aspect. 

Essential features of the suggested plan are the position­
ing of the herbicide section, and distancing of chemical stor­
age from insect breeding areas. 

It could be built in stages. and a preliminary costing 
of th~ part required for public health insect culturing and 
laboratories is suggested as 1,00,000 rupees. 
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Outline proi;>osal for bioassay laboratory 

and glass-house facility. 

Suggested basic requirements: 
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'Ibis inplies a total Construction cost of 3,00,000 Rupees, 
plus equipnent of 6,00,000 Rupees. 

'!!le glass-house costs w::>ul.d be additional, estimated at 
$ 50,000 each inp:>rteq. 

As d stop-gap measure. structur·al changes to the existing 
laboratories are urgently needed, and it is recoamended that two 
of the roans are modified to produce 4-6 insect culture roans. 
with all necessary cages and equipment. These would have 
temperature and hunidity control. enabling year-round production 
of the list of species contained in the appendices. 

Improvements in the other two laboratories in respect of 
environment control and provision of essential equip111ent are 
recanmended to enable standardised application of formulations. 
and maintenance of controlled environment in a post-treatment 
laboratory. 

For the field trial facilities a recommended list of 
requirements includes a special vehicle for transporting equip­
ment and personnel to on and off-station sites, a tractor plus . 
implements for cultivating trial areas, and re-equiping stores 
and field labs, and providing a range of application equipment. 
All of these proposals are detailed in the appendices which 
include the general, (but not detailed) specification for the 
requirements of new and fully air conditioned glasshouses. 

.. 
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The major itens of expenditure in these pmp::>sals 

are estimated as: 

Estimated cost 

1. Structural alterations $ 5,000.00 

2. 7 Air C.Onditioning 1.lllits $ 10,500.00 

3. 1 LaboratoJ:y sprayer $ 5,000.00 
1 Potter Tower $ 2,000.00 

4. 2 Incubators $ 3,000.00 

5. 1 Desk-top carputer $ 2,000.00 

6. 4 Recording TheDnohygragraphs $ 2,000.00 

7. 1 Pa\'er operated field sprayer $ 2,000.00 

8. 2 Ot.~ sprayers - 1 tractor -: m:>unted $ 2,000.00 

9. l Tractor s 20,00oJ.OO 

10. "Jeep" type vehicle $ 50,000.00 

Sl,23,500.00 

Tr.cse figures need to be checked in detail - all are 

given in dollar values altr.ouqh not all will need to be im?Jrted. 
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Staff & Training 

Ideally, specialists in func;icides ar.C. herbi=ides 

sbJul.d be recruited as soon as possible. 

In t:he meantime sane basic training in these disciplines 

for existing staff will be necessary and beneficial. In the first 

instance cne persoo sOOuld go oo a training ~iod in fungicide 

evaluation of an industrial :research centre in U.K. 

Updatiriq knowledge and experience in mac:hinecy I 
application is an inp:>rtant :cequi.rEment and it is timely that 

ooe of the staff will be attending a course en this subject 

this Stltltler c.t Silwood Park, Inperial College, Iaidon U.K. He 

is then going en to a course at an institute in ~-~o&ter, 3ti.o., 

USA, which is doing essentially similar w:>rk to PDPI/HIL. 

· A similar participation by an individual in a progLauue 

evaluating ItDsquito larvicides/biocides eq in USA is proposed. 

(Identification of a \41.0rld expert to advise POPI, and arrange 

a training prograrrme in this a.c:pect is an urgent r~ement. 

The \'\.Titer will undertake to advise UNIOO in ~ respect after 

his return to UK.) 

Staff recruitment.: 

When the insect building proqrarrme is fully operative', 

and bioassay \o.'Ork in the laboratory is possible throughout 

the year, there will be a need to increase the n\lnber of 

qualifie::'! staff. This will be needed to enable field and 

that 2 additional graduates in entatDlogy be appointed. 

candidate selection \oiOUld aim at one with sane experience 
in insecticide application systems, and the other wit.h 

experience in the public health area, includi.n; mosquito 

control. 



-....------------~-~------------ --

- 10 -

If fungicide fof"lllllations are to be a praninent 
feature of the progra111e recruitment of _suitably qualified 

staff· is necessary. 

Based on the relative i•ortance of products t•sed in 
India, fungicides could take precedence over herbicides. 
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CHAPTER 3 

Reporting and documentation: 

As research on a new formulation proqresses, the 
following staqes in documentation can be identified: 

1. Basic cocumentation of individual experiments. 

2. Reports with conclusions and reconmendations fr~m 

single experiments or groups of experiments. 

3. Preparation of Technical Data/information 

Document, for distribution with samples of 
formulation to collaborators. This should fnclude 

clear reconmendations on objectives of use, dosage 

ranqes to test!caution/advice re-tokicoloqy, and 

Code No. for identification, based on formulation 
details available i~ Fol:rmtlatials Secti.al. 

4. Preparation of Review of all available results from 
in-house and collaborator trials. 

S. (a) 

5. (b) 

Recommendation to Manaqement with proposed technical 

content of product label. This would be suy;>ported 
by (4). 

Preparation of technical data supporting a submission 

for Registration essentially (4) with copy of draft 
level. 

6. Publication if appropriate of results from important 
trials, in scientific journals. 

7. An essential aid to the production of these documents 
is a small desk top computer. 
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Connents • Proposals on Reporting and Documentation 

1. Basic data 

Currently basic data are kept in note-books. 
The disadvantage when these are kept on a daily basis is 

that the data become disjointed. Therefore basic protc-cols 
are reconanended, and these are used to devise data sheets 

wh~ch, when completed, are filed together for each 
experiment. Examples are qiven in the appendices. 

2. Reports on experiments : 

The current procedures are satisfactory for reporting 
and summarising results of experiments. However, it is 

important to distinguish clearly 'Conclusions' and 
'Recanmendations'. 

3. Technical Information Document 

These are not currently prepared. It is proposed 

that a start should be made eg with the Biocide product 

u~der investigation, (an example in the appendices lists 
the items which should be included) • 

4. Review of trial results 

Same conunents as in (2) above. 

S(a) Reconunendations to Management and Support 
for Registration: 

Hopefully these are the ultimate qoal of all 

experimental work. Manage1'1ent/marketinq requirements must 
be clear when programmes are initiated. 

6. No siqnificant research work is complete until 
recorded in the published technical literature. 



- µ 4 ~· ... 

-13-

1. Catnlter: 

~ type of machine that is required, with associated 

software need not cost in excess of $ 2000.00, and a 'cassio• . 
rrcx:e1 is probably a suitable type of machine. 

Technical Literatum: 

A list of books for purchase is qiven in the ~­

'l'hese are all essential to PCPI and should be added to t:r.e library. 

Of equal iqx>rtance is the list of joumal.s: subscription to these 

is strongly advised. 
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Collaboratioo with other ReseaJ:d1 Institutes: 

Present Situatial: 

'AT the iiDIBll no famal ~ exist for 

oollaborative field or 1.abarat:my evaluatial of fonl!l1l atials 

originating mm PIPI/BIL. 

Cmsultatioo is planned with ntlevant institutes,, 

cqpopriate to each pmdlct as it arises. "lhls,, there is 

an established i:el.atimship with the Indian .Agricultm:al 

ReseaJ:d1 Institute (IARI) llealiplrters in New Delhi,, and 

the Malaria ReseaJ:d1 Centre (MIC) • COOtact has n:cenUy 

been made by the writer and Dr .Bhatestaar, with: 

Inteniatialal Crops Research Institute for the 

Semi-arid Tropics (~) : Patanchexu,, And'1l:'a Pradesh. 

Cent.."Cl! Plant Prot:ectioo TrainiJJ} Institute: 

Hyderabad,, Andhra Pradesh. 

mli.an Council for .Agricultural Research (ICM) 

Directorate of Rice Research, Rajendra Nagar, 

Hyderabad, A.P. 

'!he recent visits to the th%ee institutes listed 

above proved llDSt fruitful in identifying their main 

areas of interest, seein:J the laboratory/greenhouse 

facilities, and asc:ertain:i.nq whether scceeninq or field 

trial oollaboratial oould be established. Notes on these 

visits ~ given in the appendices. 
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A progLW of visits by staff of the f.DtalDlogy 

Sectial should be planned. 'lhis lDlld include the DBin 

ICAR Centzes in all r::egioos of India am cover the 

major aq> Research Directarats£-. 

'!be objecti~ tlDlld be to establish fmmal 

cent.act, for col.latm:ati.ve evaluaticn of expedmental 

fomul.atims in their early stages of develq:ment. 

At the same time these cxnt:acts tlDlld identify 

ptd>lem areas in aq> pmtectim, am generate ideas for 

new projects, or fomwJlatims where~-

A definite time limit should be set m oc:npletiDJ 

the pmgLame of visits. 
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CHAPTER 5 

Research Projects: 

A list of projects is included here and comments 

are made under each item: 

1. Investigate larvicidal action of formulation 

of Bacillus sphaericus under field condtions. 

Comment: To date, all bioassays have been conducted with 

tap water under laboratory conditions before of ferinq to 

collaborators. It would be wise to obtain some evidence 
that the formulation is effective under field conditions. 

2. Determine the resistance pattern of the breeding 

colony of the cockroach, Blatella germanica, which has been 

established from specimens collected in a Delhi hotel. 

3. Determine the dosage response of the B. germanica 

colony to cypermethrin, and obtain a susceptibility base line. 

Comments on 2 & 3 

It is important to know the resistance pattern in 

the colony being maintained. This can then be helpful in 

interpreting the dose-r~sponse to cypermethrin, and add 
weight to any label clams for controlling resistant strains. 

4. Investigate the activity/particle size relationship 
in a product such as Malathion, where the liquid active inqred 

is absorbed onto a filler. 

Comme~t: There is no published information on this subject. 

The results might indicate where improvements in formulation 

could be made. 
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5. Investigate the potential for a floating film formulation 

f~r control of Brown Plant Hopper (BPH) on rice, incorporating 
monocrotophos. 

Comments : This sugqestion was made by Dr. Pasalu of the 
ICAR Rice Research Directorate, Hyderabad. There i! no 

satisfactory treatment for BPH which concentrates in the 

heart of the plants just above the water-level. 

6. Survey needs for controlled release formulations (CRG). 

Comments: The current programne refers to investigation of 

a CRG of phorate, with no specific target pests or crops 

indicated. It is suggested that the Institutes working on 
sugarcane, and forestry pest problems are consulted on 

preferred active ingredients. ICRISAT already has 9roundnut 
work being conducted by TORI, UK, and contact here is 

reconmended when the programme starts up again in the 1987 

groundnut season. 

7. Evaluate seed coatings, as well as seed-dressings 
of insecticides or fungicides. 

Comments The new technoloqy of using a variety of 

materials including polyma:.s, to firmly coat materials 

onto seed, is beginning to show promise, and commercialisation 
in Europe. 
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fhapter 6 

Lectures 

Two lectures were given at the following venues: 

l. Workshop on Pesticide Formulations! 

Conducted by: Pesticide Dev~lopment Proqramme India, in 
cooperation.with the Gujarat Pesticides Formulators Association 

Held at : Department of Chemistry, Sardar Patel University 

Vallabh Vidyanagar; Anand, Gujarat, 28-30 Jan. 1987. 

Title : •some factors affecting bie-ef f icacy of pesticide 
formulations.• 

Abstract • 

There are many factors which influence bio-efficacy, 

i.e. field performance of pesticide formulations. Some 
are not directly due to formulation factors, but can be 
mitigated by special formulation proceedings. They can be 
broadly characterised as: 

Mechanical : Application methods and volume i.e. droolet 

size and dilution,ar~ particle size of active ingredient. 

Climatoloaical climate and weathering properties. 

Biological: Persistence in relation to timing of pest 

attack. 

Phytotoxicity and crop safety of inert ingredients. 

Buman error: In the production and end use. 

Special reference will be made to particle size of wettable 
powders, and flowable formulations, illustrated in the case 

of a number of acaricides and insecticides, showing the 
close correlation between particle size and activity. 

2. Reaional Workshop on Pesticide Formulation Technology 

Organised by: Pesticide Development Proqramme India, 

(POPI) and Regional Network for Production, Marketing and 
Control of Pesticides in Asia and the Far East (RENPAF). 
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Sponsored by: United Nations Industrial Development 

Organisation (ONIDO) • 

Held at: India International Centre, 40-Max Muller 

Marg, New Delhi. March 9 - 27, 1987. 

Title : •A Biological ap~roach to Pesticide Formulation. 

A full copy of the text as issued to delegates 

is available on request. 
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CHAPTER 7 

Itinerary 

Left London Beathro;w1030 for Vienna. 
PEE!llt%SSionbriefing in Vienna 

Departure Vienna 1020 hrs to Frankfurt 

Departure Frankfurt (delayed) 1530 hrs 

Arrived Delhi-Indira Gandhi Air.port ~330 hrs, AM. 
Reported to UNDP, Delhi-Local briefing with 
Dr. K.Bussein. Met Dr. H.Khetan, Dir.Res. PDPI. 
One hour meeting with Dr. Dhua, Chairman PDPI/HIL. 

AM reported for work at PDPI Research Centre, 
Udyog Vihar, Gurgaon. A large ?Ortion of the 
time on the project was s~ent in discussion 
and consultation with members of the Entomology 

Section,Formulations Section at the Research Centre, 
and with other consultants, and in preparing a 

report and recommendations,and lectures. 8 days 
were spent attending 2 workshops. In addition 
the following visits were made; 

5 Jan. Malaria Research Centre, Delhi. 

22nd Jan. Indian Agricultural Research Institute, New Delhi, 
Entomology Department. 

28-30 Jan. Sardar Patel University, V?.llabh Vidyanagar, 

Gujrat for participation in Workshop on Pesticide 
Formu~ation. 

29 Jan Dept of Entomology Gujarat Agricultural University 
Anand Campus. 

17-18 Feb. Visited ICRISAT, PPTI, ICAR (Rice Research) Hyder~b~~ 

8 March Technical debriefinq meetinq in Delhi with Or .B. sugavar 
9-11 March Attended workshop on Pesticide Formulation 

Technology, India Intemat.fonal Centre, New Delhi 

and Udyoq Vihar. 



12 March 

13 March 
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Left New Delhi at 0320 hrs on flighL 

No.LB 667 to Frankfurt and Vienna. 

P.M. Short debriefing meetings with Ms L.Taylor 

of Project Personnel Recruitment & Mrs Pingerra, 

Experts Administration. 

Vienna to U.K. BA f.01 
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Work carried out on project (17 Dec 1986 - 12 March 198. 

1. Study and assessment of existing bioassay facilitiesr 

staff. Lengthy discussions. 

2. Recommendations to improve existing bioassay facilitie! 

- Lengthy consultations. 

3. Visits to the following Institutes. 

3.1 Malaria Research Centre, Delhi. 

3.2 Indian Agricultural Research Institute, New Delhi 

3.3 Gujarat Agricultural University, Anand 

3.4 ICRISAT, Patanchera, Andra Pradesh. 

3.5 CPPTI - Central Plant Protection Training Institu1 

Hyderabad. 

3.6 !CAR - Directorate of Rice Research, Rajendra 

Nagar, Hyderabad. 

4. Lectures presented: 

4.1. "Some factors affecting bioefficacy of Pesticides. 

Gujarat Pesticide Formulators Association. 

Workshop held at Dept. of Chemistry, Sardar Patel 

University, Vallabh Vidyanagar. (Via Anand) Gujarat 

(29.1.1987) 

4.2 "A Biological approach to Pesticide Formulation" 

UNIDO/PDPI/RENPAF Workshop on Pesticide Formulation 

Technology, India International Centre, New Delhi. 

(11.3.87) 
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Appendix I 

Present Staff in Entomology Section 

Bead of section Dr. N.R.Bbateshwar- M.Sc in Aqricultural 

Entomology, Ph.D in Entomoloqy. Since 
specialized in insecticide activity and 

insecticide residues. 

Junior Entomologist Dr. Y.P.Ramdev. M.SC in Entomoloqy/ 

insect physiology. Ph.D in mode of 

Field Supervisor: 

Residue Laboratory 

Senior Scientific 
Assistant 

action of insecticides 

uter proqrananing. 

Trained in comp-

Mr. S.P.Yadav - M.Sc in entomology for 

work on field bioassay study on 

insecticides for Black Gram pests. 

. . Mr. M.Mukharji - M.SC in Orqanic 

Chemistry. Work experience in Process 

Development and Residues analysis. 

Laboratory Attendant H.R.Pandey 

Field Attendant(MALI) Mr. Barsati 
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Aooendix 2 

?rojects of Entomology Section 

(a) Com~leted over past 2 years have included evaluation 
of: 

l. High r BHC 50 WOP for soil pests of peas. 

2. High 1 BHC 50 WOP, 50 DP, endosulfan EC f~r 

cotton pests. 

3. Sesame pest complex and control-

4. Two y BHC formulations for termites on groundnuts. 

5. Fenvalerate for pigeon pea pests-

6. Soil persistence of High 1 BHC in soil, and -

residues in pea crop fr~m treated soil. 

· All above projects conducted on infested crops on 
F I • • _arwers .t.ar:.c. 

Since its setting up, (prior to ~oving to the 

new Centre) the Residues laboratory has conducted studies 

on the following active ingredients in a range of 
crops/situations: 

Malathion 

Endosulf an 

Dicof ol 

DDT 

BHC 

Temechos (in rain water) 

(b) Projects in progress 

1. Evaluation of ca~boxinformulations as seed treatment 

for wheat and groundnuts. Assessment of residues :it 

harvest from treated crops. 

2. Evaluation of formulations of butachlor as a rice­

herb1cide, and assessment of residues in harvested 
grain. 
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3. Evaluation of formulations of B.Sphaeri~..!!!._ against 
mosquito larvae. 

4. Evaluation of •Powerpack DD'l'• (WDP) developed by 

IARI for mosquitoes •resistant• to DD':' deposits on 
walls. 

5. Rearing 5 maintaining insect cultures. 

6. Developing inrprovements to laboratories,greenhouse 
and glass house facilities. 

(c) Projects in the progranme 

1. Phorate : Micro-encapsulated formulation, and 
controlled release granule 

2. Household Insecticide formulation development, 
e.g. Pyrethroid ~rmeth.r..io. 
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Appendix 3.0 

Entomology Section : Existinq laboratory acconnodation. 
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Appendix 4 ( U 

Alterations tc existing laboratories 

Room A 

1. Remove existing bench and water supply. 

2, Equip with necessary furniture, shelving and 
air conditioLing to provide an off ice for two 

people. 
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Appendix 4(2) 

Room B Post-treatment laboratory 

Temperature ranqe adjustable 25°-31°±2°C 

1. No partitioning 
2. Instal insulated false ceiling at 2.6m 

3. Seal off passage double door 
4. E Window is sealed & insulated at bottom and 

one air conditioner & one perspex double glazing 

at top. 
5. N Window is sealed & insulated at the bottom 

and perspex double glazing & air conditioner at top. 

6 • Benching. 

Prcvide 1 large central working table/bench. 

Additional benching on W. wall. 

1. Shelving 
Provide shelving (i) over recessed bench on E of 
N Wall. (ii) along S Wall across sealed doors & wall. 

8. Control eguipment 
Air temperature controlled by 2 units, 1 on E & I 

in W windows at top. 

9. Humidity control provided with 1 humidifier. 

10. Air vent - Provide below bench level in N wall. 

11. Services: Water - retain existing supply. 
Power points - retain existing supply. 

Lighting 
Provide two ceiling mounted strip lights 

for general purposes 
Provide banks of lights - (adjustable height) 
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ADpendix 4 ( 3) 

Insect Breedinq : Proposed Modifications 

Room C (4 compartments) 
- -

Room D ( 2 compartments) 
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Volume of BlockSI = II = III = IV 

Dimension of block = 2.3 x 1.87 x 2.6 mt 

Ceiling area at a height of 2.6 mt= 5.8 x 3.75 mt 
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!P!>endix 4 ( 4) 

Specification for Insect Breeding facility (C&D on plan) 

Room C: Mosquitoes, Houseflies; Cockroaches, Stored Product 

pests. 
Temperature 28°Ct2°C. Partitioned into 4 compartments 

1. Installation of insulated ra~~e ceiling throughout 

at 2.6m. 

2. Passage way partitioned off at width of l.2m. 

3. Dimension of each culture room incluciinq thickness 
of new wall: 2.3m x l.87m x 2.6m to ceilinq. 

4. Construct passage walls of timber framing S.Scm x4.Scm 

timber, with 5.5 cm f.i.bre glass insulation, clad both 
sides with chipboard panels. 

5. Doorway into each room will have inner sliding 

door of stainless steel gauze, outer slidinq door 
insulated with fibre-glass as oer wall. 

6. Interior partition wall to be contructed up.to 

bench level of timber and panelling. Above bench 
level stainless steel gauze. 

7. Existing windows: 

One upper pane provided with 6 nun perspex, othE!r 

to accommodate air conduit. Lower portion to be 
insulated with .. triple glazing. 

8. Control equipment 
8.1 Air temperature controlled by provision of 

2 units, one on E + one on W side. Capacity 

• to produce 10 air cha:n;Jes/hr. 
8.2 Humidity control : In two adjacent E rooms, 

one humidifier in each. 

9. Air vent to be provided below bench level in 

each compartment. 
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Services: 

10..1 Water Ta? ' Sink supply of hot ' cold water 
in each compartment. 

10.2 ~wer points : Retain existin9 provision 
10.3 Lighting : Move existing lights and fix to new 

ceiling at central point in each compartment. 

11. Shelvina/cuoboard 

Provide small unit for food storage 



Roam D : ---------
1. 

2. 

3. 

4. 

6. 

7. 

8. 

9. 
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Appendix 4 (5) 

cultures of 5P0doptera and Aphids 
Partitioned into 2 compartments. 

Temperature 27°C 

Installation of insulated false ceilling through­

out at 2.6cm. 

Passageway partitioned off at width of 1.2m. 

Dimension of each culture room including wall-thickne 

= 2.3m x 3.7Sm. 

Passage walls to be made of timber framinq, S.Scm 

fibre-glass insulation, and cladding of chi~-board 

panels. 

Two doorways into each room to act as air-trap: Inner 

door of steel gauze and outer sliding door as per 

walls. 

Existing windows to be triple-glazed for insulation, 

except for section to house air-conditioning unit. 

Control equipment 
7.1 Air temperature controlled by provision of 

2 units, one each on E&W windows. 

7.2 Humidity control - In each compartment provide 

one humidifier. 

Air vent. Provide below bench level in each 

compartment. 

Services 
9.1 Provide sink with taps for hot & cold water. 
9.2 Retain existing power points. 

9.3 Lighting • Remove existing lights and fix to 

new ceiling at a central ooi!1t in each 

compartment. 
9.4 Provide three banks of fluroscent lights 

to dexion racks holding aphid cultures. 
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Appendix 4 (6 ) 

Room E. Temperature 25°C-30°C adjustable. 

Instal lower ceiling at 2.6m. Insulate windows anc 
provide 2 air conditioners. 

Make provision for the following list, locate~ 
as on plan. 

1. Turntable sprayer: Provide extraction ~up~ for 

installation & operation, constructing it so that 
the sprayed area can be washed down - i.e. water 
& drainage. 

2. PotterTower.: Remove portion of tiled bench and 

position tower at lower level also in extraction 

area, but partitioned fromturntablesprayer. 

3. Micro applicator 

4. Balance Accommodate these on tiled recessed area. 

Build cupboards over. 

5. Chemical store : Move sink as shown, & build 

ventilated chemical store of shelving, & locked 

door. Extractor fan, and fire-proof cup-beard 

for inflammable solvents, & lighting. 

6. Area for preparinq sprays will be the existing 
bench near sink. Block one window (lower pane) 

for shelving for non-toxic reagents. 

7. Provide shelving & cupboards either side of door 
from insectA:r? area. 

8. Provide 2 large tables for central workj~g area. 

9. Provide a Safety Station e.g. as supplied by 

Fisons Scientific apparatus. 
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Room F. 

1. 

2. 

- 17 -

Appendix 4 ( 7) 

Storage room 

Provide office space for one person. 

Provide shelving for books & files. 
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EguiDment 

The following equipment is required : 

Room A: Office 

1. 2 Desks 

2. 3 chairs 
3. 1 table 
4. 2 3-drawer steel filing cabinets 

5. Shelving for box files & books. 

6. 1 desk-top computer/calculator. 

Room B: Post-treatment laboratory: 

1. 1 Large table 
2. 2 Large incubators . 0°-50° . 
3. 1 Insectocutor 
4. 1 Mosquito trap. 

Room c 

1. 6 cages for adult mosquitoes. 
2. 2 cages for house-flies 
3. 100 trays for mosquito larvae 

1 Sq.ft:enamel •••. 
SO bowls for mosquito breeding 
1 ft dia •.•••. 

Aopendix 5(1) 

Major items 
Estimated costs 

us $ 

2,000 

3,000 

4. 50 bowls for house fly larva breeding and 
storing mosquito eggs. 

5. 50 glass droppers •••••••••• 

6. 3 dozen Camel Hair brushes. 
7. 1 dozen bronze sieves 8" dia 
8. Oexion framing for shelving • 

.. ~PP .... feet of angle+ fittings 
••• ~P. JJ:.. shelving material 

9. 6 Steel Spatulas 
6 Steel Knives 
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10. 1 Food Blender 

11. 1 aspirator pumps ••• 

12. 6 apirators •••• 

13. 4 large bins for cockroach breeding ••• 
14. 4 recording thermo-hygroraph~ 

15. 150 plastic Jars for stored products 
Pests 

16. One Insectocutor 

17/ One mosquito trap 

Room D 

1. 20 plastic jars for oviposition. 

2. 20 Perspex troughs for larvae 
2' x l' 

3 • 50 Plastic jars ( IJ _litre) 

4. Dexion Shelving 

5. Lighting tubes + choke~ + thermostats 
+ fan + tubing 

6. 20 Bre~inq cages 

7. Plastic Plant pots~ litre size 

8. 100 Plastic Plant Propogation trays 

9. Watering bed material •••••• 

Room E 

1. 1 Turntable with motor ...... 
2. 1 Static Sprayer . ....... 
3. 1 Air compressor 
4. 1 Electrical balance . .. 
s. 500 plastic plant pots IJ litre 
6. 1000 plastic cups + lids 
7. 1 complete Potter Tower 
8. 2 C02 cylinders + reducing valves 

+ pressure qauqe. 

Appendix 5 ( 2) 

Cost 

5 ,000 

2,000 



9. Glassware: 

Appendix 5 ( 3) 

Cost 

100-Petri dishes 10 cm dia .... 

20 each of Beakers 5 ml, SO, 100, 

250, 500 ml 

10 each of me~surin~ cylinders. 

10, 25 , SO, 100, 500 ml 

20 each of Pipettes & Burets 

100 glass cylinders 4w x 6• & rod ... 

10. 2 W.H.O. test kits for mosquitoes •.• 

11. Stocks of· tiles 

Ceramic, steel, alu..~inium •. 

200 of each 

12. 1 Fire-proof cabinet for solvents 

13.· 1 Insectocutor 

14. 1 Mosquito tra?. 
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Proposed insect soecies to be cultured 
at BIL/POPI. (*are those species already in culture) 

A. Laboratory cultures: 

1. Croo pests: 

1.1 Spodootera littoralis: 

1.2 Aphis craccivora: 
1.3 Bemisia tabacci 

2. Stored P-:oduct pests: 

2.1 Triboleum castaneum* ' T.confusum* 
2.2 Rhizopertha dominica 
2.3 Galosobruchus maculatus* 
2.4 Cadra cautella* 

3. Public Health oests: 

3.1 Musca domestica* 
3.2 Periplaneta americana I Blatella germanica 
3.3 Culex fatiqans* 

Aedes aegypti* 
Anopheles stephensi* 

The system will be to maintain stocks of the above 
species, and multiply when relevant formulations become 
available. At the time of preparinq this proposal, there 
is an urqent need to step up the mosquito breeding, in 
order to evaluate formulations of Bacillus sphaericus 
f~r control of mosquito.larvae. 

B. Field Cultures: One aim should be to build up 
infestations on a variety of host plants, qrown on the 
research farm. The vest species to encourage are: 

Earias f abiae 

Heliothis armigera 
Pectinophora gossyp:iella 
Tetranychus telarius 

cotton. okra 

cotton ' pulses 
cotton 
cotton + Brinjal,Ceqq plant 
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These would then be availahle vhen 

initial small scale field trials were required, and in 

the cases of Heliothis and Tetranychus for initiation 

of cultures in the laboratory. 

In addition a range of fz:uit crops should 

be grown e.g. 

Vines 

Guava 

Citrus 

Ziziphus 
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Appendix 7 ( 1) 

Handling of Insect Cultures 5 reconmended diets: 

The following documents wer~ left with the Entomoloqy 
Section. 

Reco111nended diets for: 

1.1 German cockroach, and housefly, and a range of 
stored-product pests. 

1.2 The cut-worm, Agrotis seqetum.. ~= 

2. Code of practice for culturing stored-product 
beetles and moths. 
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PROTOCOL FOR LABORATORY BIOASSAY 

INSECTICIDE/ACARICIDE 
Contact/Knock+down/Persistence/ 

Stomach/Fumigant.* 

1. SPECIES 

2. MEDIUM TREATED 

Aependix 8 ( U 

Expt.No. L ... 

Date : 

Time: 

Stage (Adult, larva, 
nymph, giving instar No.) 

(If plant, identify and as whole or part of 
or surface(s), water, or soil, indicating type and 

origin) 

3. FORMULATION 
Code No. (This to be provided with the formulation) 

\ active Constituent ( • • 
Type : (WP/EC/Flowable etc) f • • 

• 
• 

) 

) 

(A brief description from Formulation Section to 
accompany above information) 

4. TREATMENTS 
Rates equivalent to field use as \ ai : 

(Also qive per acre, per square foot, per lb soil as 

active constituent) 

Actual dosage per unit employed 
(\ concentration and volume) 

Nos. of replications 

5. APPLICATION & EXPOSURE TIME : 
(Identify eqcipment, apparatus. Conditions at time 

eq in laboratory °C + \ RH.) 
(Indicate any limitations of exposure of species to 

treatment) 

*Circle appr.opriate test. 
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Appendix 8(2) 

6. INFESTATION LEVELS: 

(Indicate numbers of individual persons involved) 
- per rep lie ate 
- per treatment 

7. ASSESSMENTS 

Interval in days/hours/minutes 

Dates 

--- - - - - - - - - - - - - - - - - - - - - - - - --- -
Assessment: 

1 A 

B 

c 
D 

2 A 

B 

c 
D 

3 A 

B 

c 
D 

4 A 

B 

c 
D ---

5 A 

B 

c 
D 

L/D % L/D % L/D % L/D!% L/D 

.. i 

: • . __ _!_ ------ ·---····· -······· ·-
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Appendix 8 ( 3) 

Field Trial P.rotocol 

Field Bxperiment : Trial No •••••••• /year 

Title : 

The Crop 

Dates : Sown 

Flowered 

Harvested ••• 

Plots ma-rked out 

Experimental Materials 

Pest : 

List of Products Formulation Active Strength Cormnents 

Experimental 

or standard 

Treatments 

List of Products 

As above 

ingredient 

WP/EC/Ft./Gr Cormnon name %ai. 

Application 
Rate 

Standardise 

for all i.e. 

qai/ha 

Aoplication 

Number Planned ann 
volumes -ap9lied. 

Date of application : 

Equipment used: 

Assessment dates: 

Harvesting date: 



- li7 -

Appendix 9 ( 1) 
Field trial facilities 

Propasals 

1. Provide more hy9einiccage facility for the rabbits. 
In this room some ancillary equipment could be stored. 

2. Fit ~nching + sink + water, shelving + drawers in the 
field laboratory for chemical + spray equipment storage. 
Provide a large central table as a work-space to examine 
crop samples. 

3. In the office provide benching, drawers and shelving. 

4. Supply the following equipment. Est.Costs $ 

4.1 3 Knapsak Sprayers e.g. ASPEE-NAPSACK. Complete 
wit~1 range of nozzles, s~ray booms and riqs. 

4.2 1 Power operated sprayer, trolley 

mounted with long hose and set of lances 
& nozzle + cut off valves. 

4.3 1 tractor-mounted sprayer 

4.4 1 Motorised Knapsack for liquid and 
dust application 

5. Supply mixing/measuring equi~ment: 
5.1 25 Plastic mixinq tanks/cans 

45 litre_ 4.5 litre capacity. 

5.2 4 ea Plastic measuring cylinders 
25 ml - 500 ml capacity 

S.3 4ea Plastic funnels, with & without 

filters. 

10 cm dia - 25 cm dia. 

5.4 Supply of glass rod 

5.5 1- Stainless steel spatulas. 

2,0-00 

1,000 

1,000 
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5.6 l Open pan balance 

5.7 l set Avery Scales, 

with weights upto 20 Kg. 

5.8 5,000 Aluminium tags. 

5.8 1,000 ca. Metal stakes 

60 cm ± 120 cm long 

5.9 10 1-metre rules. 

5 .10 2 ea. 15m steel tapes 

2 ea 50 m cloth tapes •• 
5.11 10 tally countera ••• 

5.12 1000 ca. paper ' 
polythene : 
cloth ' 

Bags lOOg 
- 1 Kg size 

5.13 Insect collecting equipment 

5.14 1 Camera (eg 'Minolta' or 
'Canon' A-1 type) 

5.15 2 Two-Wheel, hand operated trolleys 

5.16 1 Tractor with cultivation implements 

5,17 For off-station trials a suitable 

vehicle eg "Jeep". 

5.18 8 Plot Screens 

5.19 Protective clothing 

10 Face-masks 

100 gloves(disposable) 

10 Overalls 
lO Boots/Shoes 

5.20 6 Prs.Scissors 

6 Knives 

6 Secateurs 

5.21 200 Waxed Cartons 500 ml 

5.22 50 Plastic trays 
30 cm x 40 cm 

1,000 

20,000 

20,000 

' 
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5.23 1000 Plastic cups 100 ml 

5.24 1 x 500 gal galvanised tank for 

disposal of liquid waste. 

5.25 10 Hand lenses 

1 Table maqnif ier + illumination 
eg Burkard •cold Light• viewer. 
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Appendix 10 

Green house/Glass house facilites: 

One Greenhouse is currently under construction, 

dimensions 32' x 20' x 7' height. It will be enclosed 

with wire gauze of 30 x 32 gauge. 

The existing glass-house should be modified to 

have controlled ventilation. 

At a suitably selected site, i.e. in relation 

to where a Phase II Biology Building would be situated, 
a new glass-house facility is proposed, with the following 

guideline specification. 

1. Total area 1800 Sq.ft. 

2. Height to eaves 7' Solid wall to 3' from ground. 

3. Height to ridges 12' 

4. Number of houses ~ 4, each 15' x 30'. 

5. Accessibility Individual doors from header 

corridors. 

6. Temperature : arovide for both hot and cold 
Control seasons: 4 desert coolers/comp.: 

ment. 

7. Provide for additional lighting 

8. Floors - Concrete + drainage 
9. Staging. To be locally assembled steel constructic 

10. Shading : Provided for sununer period 

11. Ventilators To be screened from insects. Import 

Cost/Green-house estimated at $ 50,C 
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Appendix 11 

Beading: Pesticide Develoanent Proqranme, India 

( Specimen Example: This sort of document should accompany 

all samples sent to collaborating laboratorie~. 

Technical Information 

Title . . Biocide for control of mosguito larvae 

Description 

A suspension of spores of Bacillus sphaericus 

in a rapidly spreading base for application to breeding 

sites of mosquitoes, particularly anophelines. 

Mode of action 

The product spreads on the water surf ace to form a 

monomolecular layer . including bacterial spores. The 
anopheline mosquito larvae being surf ace feeders ingest 
the spores, and die within 3 days. 

Summary of experimental results 

One or two short tables indicating conditions 

under which experiments were conducted, method of 
application, test species etc.etc. 

Trial Reconunendations 

Indicate clearly: recommended rates of application; 

time interval between repeat treatments; Method of 

application in laboratory or field; Frequency and Timing 
of sample assessments. 

Precautions 

Any special precautions for storage, use and handling 

re safety to operator and environment. 

Further information: Obtainable from 
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Recommended Publications 

1. 'Handbook of Insect Rearing' - 1985 

Vol. I & II 

Appendix 12 ( 1) 

Edited by Pritam Singh & R.F. Moore. 

Published by Elsevier Science Publishers 

P.O. Box 211, 1000 AE Amsterdam 

The Netherlands. 
ISBN 0-444-42465-2 

Each Volume Price US $77.75c 

Price Both volumes US $155.SOc 

2. 'Pesticide Application Methods' 1984 (2nd Imp) 

by G.A. Mathews 

Published by Longman, London 

ISBN 0-582-46351-2 (paper back) Price i25.00 

3. 'Pesticide Application: Principles & Practice' 1985 

Edited by P.T. Haskell 

Published by: Clarendon Press, Oxford 

ISBN 0-19-854542-8. Price i 50=00 

4. "Pest & Disease Control Hand book" 1983 

Edited by: Nigel Scopes & Michael Ledieu 

Published by : The British Crop Protection Council, U.K. 

ISBN 0-901436-78-x 

(Chapter 4 of this book is entitled "The principles 

of insectic!.d6 and fungicide evaluation" by D.G.Ashby, 

and it is worth obtaining the book for this chapter.) 

Price'' ? 
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5. Statistics and Experimental Design 1984 (2nd edn) 
by Geoffrey M. Clarke 

Published by Edward Arnold, London 

ISBN 0 7131 2797 x (Paper back) Price ~ 9.00 

(Chapters 12,13, 16 particularly useful) 

6. Statistical Methods in Biology 1985 (2nd edn.) 
By Norman T.J. Bailey 

Published by: Hodder & Stou~hton London 

ISBN 0 340 24756 8 (Paper back) 

Price : E 4:50 

(Chapter 11 •simple experimental design and the 

analysis of variance• gives workec examples of 
experiments.) 

7. The Pesticide Manual 8th edn. 1986 

Edited by Charles R. Worthing 

8. 

Published bv : The British Crop Protection Council, U.K 
IS~N 0-901436-77-1 

Pesticide Resistance 

for Management. 1986 
? 
r 

Strategies and Tactics 

Editor/Author 

Published by: National Academy Press, Washington 
D.C. USA 

ISBN: 0-309 03627-5. 

9. Seed Treatment - 2nd Edition 1986 

Edited by K.A. Jeffs 

Published by: British Crop Protection Council, U.K. 
ISBN: 0 948404 00 0 

10. Crop Protection Agents - Their biological evaluation 
1977 

Editor Mc Farlane N.R. 

Published by Academic Press, London 

This book is638 pages. It includes both insecticide 
and fungicide evaluation. 
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11. Analysis of Specialised Pesticide Problems 

Invertebrate Control Agents - Efficacy Test 

MethodS,1978. 

Vol. IX Baculovir.uses& Entomogenous Bacteria 

Prepared by : Environment Protection Agency, 

Washington D.C., U.S.A. 

Printed/Published by: U.S.Dept. of Commerce, 

National Technical Information Service 

Ref PB~281 884 

Earlier and later volumes should be sought. 

12. •The Cockroach• 1968 

Vol.l •A Laboratory insect and Industrial Pest• 

Author: P.B. CornwP.11 

Published by: Hutchinson, London. 

Vol.II "Insecticides & Cockroach Control" 1976 

Author: P.B. Cornwell 

Published by: Associated Business Programmes, London. 

13. "Insect Colonisation and Mass Productionn 1966 

Edited by: Caroll N. Smith 

Published by: Academic Press, London 

14. •crop Loss Assessment Methods" FAQ Manual 

Sections I, II, III. 

Published by: Commonwealt;1 Agricultural Bureaux 
Farnham Roval, Slough, 

Bucks' 5LZ':.3 BW 
England • 
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15. Reconaended Journals for PDPI Library 

1. Journal of F.conomic Entomology 

Published by: Entomoloqical Society of America 

2. Indian Journal of Entomoloqy 

3. Indian Journal of Agricultural Science 

5. Pesticide Information 

6. Indian Cotton Journal 

7. Indian Journal of Weed Sciences 

8. Pest Control 

9. 'Pest Control' 

Publ: Harvest Publishing Co., 9800 Detroit ave., 

Cleveland, Ohio 44102 USA 
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Visit Report • 22nd Jan. 1987 

Department of Entomology, Indian Agricultural Research 

Instt~~~e, New Delhi. 

Subject: Cotton Whitefly (Bemisia Tabaci) 

The present status as a pest in Indian cotton. 

This report is based on discussions held with 

Dr.Katyar, Entomology Division, Indian Agricultural Research 

Institute, New Delhi on 22nd January 1987 by the writer and 

Dr. N.R. Bhateshwar of HIL/PDPI. 

The cotton areas where white-fly has been 

increasinq as a problem, are centred on the following 3 areas. 

Guntu in Andhra Pradesh State 

Coimbatore in Tamil Nadu State 

Vidarbha in Maharastra State 

The severity of white fly attack is par~ly 

dependent on climatic conditions during December/January. 

This is usually hot and dry, and under these conditions white 

fly infestations build up. If, however, there is rain 

during this ~eriod, white fly infestations are muct. less 

serious. 

The causes of the increase in whitefly infestations 

011er the past 3 years were discussed at a recent symposium 

held at Guntu. This was organised by Dr. S.Jairaj, Director. 

Centre for Plant Protection Studies, Tamil Nadu Agricultural 

University, Coimbatore. Tamil Nadu, and a report on 
this symposium would be available to Government Organisations, 

on request to Dr. Jairaj. 
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~ain points made at the s:.1tnposiu~. 

1. Synthetic 9yrethroids, mainly for control of 

bollworms, viz, Spotted bol!.wor.ns Earias 

soo and pink bollworm, Pecti.ncphora qossv;:>ie!.!..: 

have been increasingly used over the past 3 years. 

These include the following active ingredients: 

Permethrin 

Fenvalerate 

Cypermethrin 

Deltamethrin 

2. Numbers of sprays applied are reported to be as 
h . h 1..14 . d ... ig as ,in a season. It is sugqeste tnis is tc~ 

many. 

3. With very good yields, inspite of increased whit:fly 

attack, far.ners are unlikely to stop using ?yret~roids, 

They will however have to reconsider the number ~f 

sprays of different products. The stimulus for 

this now is that so~e of the crop has been 

on account of high honey-dew contamination caused by 

white fly attack. 

4. Timing of spraying and good application to provide 

underleaf cover are emphasised. Lack of under 

leaf sprayinq could be a main cause of the high 

levels of attack. 
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The latest of these are contained in the 
'National Plan for Manaqement of Whitefly on cotton• 
from Coimbatore, and include: 

1. Early season sprayinq should include only 
the followinq products: 

Methyl demeton 
Monocrotophos 
Quinalphos 

Phosalone 

Eth ion 

2. Synthetic pyretht:oids should only be used 

during peak flowering and boll formation. 

3. Mid/late season sprays could include 
Tria?o"'.>hos --
Acephate 

Other publications: 

•Cotton Whitefly• 

Author Dr. A.K. Bassu, Central Institute for 

Cotton Research, Regional Station, Coimbatore. 

Reconunendatioris 

POPI could fulfill an important role by initiating 
/partici9ating in a collaborative programme of research 

with the Central Cotton Research Institute. The main 
objective would be improved control of Whitefly and Cotton 
Quality. This would require the research progranune 
to include: 

1. Identification of best whitefly products. 
2, Development/Evaluation of improved 

a9plication .equipment eg. Tail boom 
knapsack sprayer. 

3. A training proqranur.e in spray application, 
especially to cotton. 
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Visit Report : 29th Jan 1987 

Department of Entomology 

Gujarat Agricultural University 
Anand Campus, Anand 

Appendix ll (4) 

Personnel: Visitor: Dr. Q.A. Geering 

Staff: Prof. R.C. Patel 

Staff: Professor: 

Entamology Deptt. 

Professor : R.C. Patel: 

Prof. Patel showed the writer around his 
department and some of his staff demonstrated vurrent work 

on insect and bird pest control. 

In the training curriculum, a good grounding 
on correct insecticide application is given. A wide 
range of application equil;>lllent is held for teaching 
purposes. Most was of the knapsack back-pack variety. 
There was, however, no example of the "Tail-boom"tyoe 

of sprayer, which could be particularly helpful in 

improving control of cotton whitefly. The writer undertook 
to see that information on this is supplied to the Department. 

For cotton, a great deal of advice is given to 

farmers on correct timing of sprays .n relation to threshold 

levels of pests. But because of the apparently unsatisf3ctory 
situation arising from relying on!y:on large number of 

insecticide sprays e.g. worsening whitefly problem, 
additional/alternative measures are now receiving attention. 
These include studies on: 

1. Use of aex pheromone traps for Heliothis and 
seodoetei.·a. to reduce population pressure. On a field 
experimental scale this led to the number of sprays 
required for these pests being reduced from 6 to 3. 

The cost was 30 rupees /ha. 
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2. Investigating the value of irdigenous parasites 

and pn!dators, advising m ways to coosexve these. 

3. Stuiyinq effects of 11BSS mlease of exotic parasites 

for reductico of bol.lownns in coltal, and stEm borers 

in sugar cane. 

4. Stuiyinq virus, bacterial and fungal diseases for pest 

cootml. 

'l\io independent camercial ccnpanies have been established 

in India selling Eh=t=UIUe& and parasites and predators. 

Pherarales India in Arma Pradesh (i) 

Biocootrol Research Laboratories (a subsidiary of 

Pest c.art:rol, India) in Bangalore. (ii) 

Prof. Patel's ratiooal ~ to use of pesticides 

and other factors in insect cxmtrol, suggests he could be 

of :imnense \ralue in advising ai the better use of pesticide 

Products • PDP! should be aware of this situation, and keep 

the Depart:rcent infotmed of POPI activities. 

i) Dr. K.N. Rao, 

(ii) Dr .Manjunath, 

Pherarales India. 20-46-39 Chi.naravur 

Tenali 522201, AOOra Pradesh 

Biocxxltrol P.esearch laboratories: 

P.O. Box 3228, Bangalore 560 - 032 

Kamataka. 
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Visit R~eort: 17 Feb 1987 

Institute: International Crop Research Institute 

for the Semi-Arid Tropics (ICRISAT). 
Pantancne:rll, Andra Pradesh. 

Personnel: Visitors: Dr.Q.A. Geering UNI DO 

Dr. N.R.Bhateshwar - PDPI/HIL 

Staff: Dr.W.Reed - PrinciDal Entomologist 
tPuls 

Dr. N.K.Awadhawal-Agric.Engineer 

Mr. Gupta- Officer I/C Glass House 

Dr. A.B.S.King- TORI, London 

1. Dr.W.Reed. 

Mr. T.Robinson - Oxford University 
(Tem~) 

Dr.Reed outlined the policy and objectives of 

ICRISAT. It is to restrict work to "improving the 
quantity and reliability of food production in semi­

arid regions of Africa, Asia, Latin America, and the 
Middle East, with emphasis on Sorghum, pearl millet 

groundnut, chickpea, and pigeon pea". 

No insecticide work as such is undertaken. A 

large and already successful breeding progranune has begun 

to produce varieties with resistance to several 

insect pests eg sorg~um resistant to midge, chickpea, 

resistant to Heliothis, Sorghum resistant to Striga 

(parasitic weed). 

2. Or. N.K.Awadhawal 

In the Farming Systems Research Programme Dr. 

Awadhawal has designed improved farming equipment. 
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Included in this is desiqninq improved spray equipment 

for the small-scale and largerscale application of 

pesticides. In this programme a prototype 'tail-boom' 

sprayer has been produc~d, but with a horizontal 

spray boom. This is beinq produced with low volume 

water-based sprays, throug~conventional hollow-cone 

nozzles, and also w:th boom mounted spinninq disc 

'OLVA' application. The latter causes concern through 

the high toxicity of the concentrate formulations 

required. This is the only pesticide work undertaken at 

ICRISAT. Protection of some breeding lines is however 

undertaken. A cooperative project with Dr. Mac. Caffery, 

Univ. of Reading, U.K. is established. He is monitoring 

the insecticide resistance pattern in Heliothis from 

cotton. The ICRISAT Heliothis is showing x70 resistance 
to DDT, yet endosulphari is the only insecticide ever used on 
the farm ~o control Heliothis. 

Mr.Gupta 

Some 20 glass houses 100 • x 30 • 15 • he'.ght have been 

erected. All but one were imported from Cambridge ~lass 

houses, Comberton, U.K. Each is divided into 5 

compartments of 30' x 20' requiring 4 co~olers each. 

The main problem is lowering the temperatur~ in the 

peak summer heat when the outside is 45°C. Desert coQlers 

only get this down to 38°C and if a lower temperature 

is required e.g. for chick-pea, refrigeration units are 

added. The outline specification for POPI green houses 

was drawn up after seeing these. 

Dr. G.S. King 

Dr. King is on the staff of TORI, London, and 

is seconded to ICRISAT to co-ordinate work on Heliothis 

He outlined the programmes in Heliothis research 

and indicated all work on insecticide control was left 

tcthe chemical companies and national research centres. 
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Mr. T.Robinson 

A Cecil Pilkington Scholar from Faculty of 

Pure and ~plied Biology, Oxford University, Mr. Robinson is 
working at ICRISAT for one year as part of his degree 

course. He assisted Mr. J.Logan,TDRI, U.K., in the 

termite control work, which included evaluation of a 

range of graauleformulationapplied to groundnuts. 

The main trials,with heavy infestations were carried 

out at Bangalore, and, all detailed results are at 

TDRI,UK. (The writer will be seeing the results of 

these tests on his return to UK.) The trials included 

a number of controlled release granular formulations. It 

seems these were the most promising treatments in the 

trials, and. TORI work in 1987 will probably concentrate on 
these, when trials will again be conducted at ·r:RISAT, and 
in Bangalore. 

The TORI work in India is part of an International 
Progranune, co-ordinated in U.K. by 

Dr. R.H. Cowie 

Tropical Development&Research Institute, 
College House, 

Wrights Lane, 

London W 8 SSJ, UK. 

Any submission of experimental formulations 

from POPI should be directed to o:r.cowie in U.K. 

Note: Dr. Reed will be retiring to UK in October 
1987. His successor has not been appointed, but 

Entomology Section (POPI) should request·~this information 

in order to maintain contact with the programme on 

controlled release formulations which are being conducted 
on groundnuts. 
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Visit Report : 18 Feb 1987 

-Insti'~te: ~entral Plant Protection Training Institute, 

(CPPTI) Hyderabadl 

Personnel 

Visitors: Dr. Q.A. Geering - UNIDO 

Dr. N.R. Bhateshwar - PDPI/HIL 

Staff: Dr. B.J. Dhiwakar - Head of Entomology 

Dr. R.B. Bh;:i.skar - Head of Pathology 

Dr. S.N. Parthi=tk - Head of Apr;>lication 

Dr. Chandulkar - Head of Chemistry 

Ur. B.J. Dhiwakar: 

The courses available were outlined and, are 

give~ in the attached copy of the 'Training Programmes'. Of 

particular interest to POPI will be those on: 

Pesticide Formulation Analysis 

Pesticide Residue analysis 

Pesticide Handling, Storage and Safe Use. 

Application Techniques and Equipment Maintenance. 

Dr. R.B. Bhaskar 

Indicated that all aerial application of 

pesticides is evaluated by CPPTI, on all relevant crops, 

throughout India. In practice this means on cotton and 

sugar cane. Any formulations designed specifically for 

aerial application would bE' submitted to this Institute. 

Dr. S.N. Parthak 

Dr. Parthak had just returned from a 

3-month course at Silwood Park, UK. 
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He too is testing a "hcrrizontal tail-boom 

with 3 fan-jet nozzles, of his own construction. He 

demonstrated the range of dusters and sprayers produced 

in India. In his ooinion, the best are produced by 
the American Spring and Pressing Works (P) Ltd in 

Bombay. He advised POPI to contact the Development 

Director,ASPEE, Bombay for supply of ~ vertiail: tail 
boom as developed for use on cotton in Africa. 

Dr. Chandulkar 

Dr. Chandulkar showed the range of analytical 

instruments used in his department. These included GLC, 

HPLC, infra-red spectra, and a polarograph. The latter 

is only used for gamma HCH analysis, and an alternative method 

is being researched •. Training is given in the use of 
these instruments for analysis of formulations, and of 
residues in crops, soil, water, wild-life (fish). 

Monitoring in the past 3 years has been done for 

endosulfan, monocrotophos, and Cypermethrin. For these 
additional tests arP carried out on milk & meat from 

cows kept in fields during and after spraying, and similarly 
in eggs and meat from chickens. Field workers i.e .. spray 
m:ixers and tank fillers, and flagmen for aerial spraying 

undergo blood tests. 

Dr. Chandulkaradmitted that physical tests 
should also be carried out on formulations, but ther.e 

is no serious examination of particle size in WP formulations • 

• 
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TRAINING 
PROGRAMMES 

I . 

1987 

CENTRAL Pl.ANT PROTECTION 
TRAINING INSTITUTE. H'fOEP.ABAD. 

Oirectarate of Plant Protection, Quarantine & Storage •· 
Ministry of Agriculture 

( Department of Agriculture and Cooperation ) 
Government of India .. , 

AEJ!rdix 13(10) (i) 

B A C K G R 0 U H 0 
?est Manaqer;ient :.S a scientific: approa.c:b 

:::o c:ont:-"'Ol of oxqanisas 'llhic:h c!ulaqe c:.-ops. 
Most of tbe activities in<:::>rporated, are the 
established practices orqanized into a caa­
prehensive :;iroqr-e. Etllphasis is placed on 
t.'i.e !!.e"!d ~aseci, racher t.tian indiscriminate 
use of pesticides, in controllinq pests and 
at the same time protecting the enviroraent. 
Keepinq ;:his in .,,iev, the pest r:ia.na.qeaent 
app.roacn at~pts to inteqrate all for.::s ~f 

control iaeasures co iteep pest population at a 
less injurious level. For popul.ilrisinq this 
approach among the faxaers, trained contingent 
oi qualified pest manc..--qement specialists are 
:iecessary. 

The ;:enual ?lant t'rotection Traininq­
Insti ~:;te, Ciyderabad, is enqaqed in t.'i.e Usk 
of c:aini::q c.'i.e plant protection workers in 
"=.lie C10dern concepts of pest ma.naqement. The 
!nstit'ate is !unctioninq >.n a sp«cic'.!S 17 ha. 
campus :.:i ~!ie out-skirts of t.'le ci~y with 
~ajc= ~.:.s=i?li.nf:S na:i:ely: l. ?la~t ?a::.'i.oloqy, 
2 .Entomoloqy, 3. ?esticide Cl1e:ni.St--y, 4. Wee<! 
Science, 5. ;i.qric-.iltural E."'lqineering and 
'5. ~;toension/Colll!llunicaticn. 

C~UP.SES : 

3asic~ll; ~~~ cour~es ~rgani=ed. ~y ~:~ insti­
tute are !:>roadly of e .. -o t°fPes: l.. ?.c<;ular and 
2. Short C:>urses. 

ll ?os~ vraduata Oiplo=a Course C?C:X:l : This 
is 3n ~::teqrat2d course, leadinq ta,,;ards the 
awa.:d of a dipl0Gl4 in ?lat:t ?rotection in 
which a crop wise approach to pest manaqement 
has !:leen adoptec;. This ccu.rse is desiqned 
for officers havi:u; a ~achelor..'s or master's 
degree in aqriculture, se.rvil1q in the depart­
;nent of agriculture of t.'le States as well u 
i:oreiqn Countri .. .s. Apart frcm the insm:vice 
ca.'ldidates t.he course also admits a few frfl.sb 
i\qri.cultural Graduates who wish to take up 
plant [.)rotection as a career. 

2) Advanced Plant E>rotection course (APPi : 
':'his course, emphasizinq the intaqrac.c:t app­
:oac.'l to pest :nanaqemene, is m"ne for senior 
of!l.cer·s in the department of aqricult•u:e of 
the State Gover!'Dent 3S well ar, =oreiqn 
countries. 

• 
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l) Pesticide Famulati.Cln Anal.ysis Course(PFAJ : 
'!his c:aune is QE9anized for those vbo are/ 
vill. be unnj !XJ the patic:ide fcmmlatioll 
an&iysis Ubora.tories, set up under the Inse-· 
cticides Act. Trili.ninq is CJiven on the l&test 
techniques of anal.ysis of ~Y available 
foaml.ations of pesticides. 

4) Pesticide Residue Allalysis course (PRA): 
'ftlis course aims at t..-aininq perscxinel v'ho 
'llill be required to undertake the residue 
analysis "WOr!t in different 295ticide testinl)' 
labon.tories. 

ADMISSION '!'O 'l.'HE COURSES : 

='or both Indian Si Foreiqn ~lational.' s the 
qualification for all regular and short 
courses in B.SC. (Aq .) /9.Sc:.Biol.cqy, Cheaistry 
/B.E. Autcmobile Enqinaer/B.Tech./B.SC. (Aqri.. 
Enq.)& atleast 3-4 years experience in Pant 
Protection/Aqriculture/Cheaical Analysis. 

!r.dian Government officials are to be 
SFQDSored by ~e sute / :Inion Territor1 
Department of Aqricult:ure, Aqril. Univer­
sities, ~il.. Orqan.iutions of Central 
Gc.verrment. The nominations should reach 
( three: !:IOr:.t.~ i:t ac!va.nce l t.'ie Director, 
Central. Plant Protection ~aininq Institute 
Rajendranaqar, !fyderabad-30, ~nder intimation 
to Plant ?rctec:ticn ~·riser. to Gcverment 
of India, Direc:<::orate of ?lant ?rotection, 
~arantine and Storage, NH. !t/., :arid'!!::ad-
121 COl, {naryar.a.i • !'he expenditure t:owar:S 
boardinq and travellinq is to l:>e met by 
sponsors. 

Foreiqn Governments ;nay al.so sponsor 
their of!icials and send :.~e naninations for 
any course atleast :oix :aonths in advance. 
The nominations and requests addressed to 
the Plane. Protection Adviser <:a uavernaent 
of India., should l:>e sent to Ministry of Exte­
rnal Affairs, e>overnaenc. of India, ~ouqh 
their embassies. Forei9n Governments ?-.ave to 
bear all the expenditure of their officials 
either by themselves or throuqh FAO / UNDP of 
UK's or Colombo plan or SCAAP or a.ny other 
Bilateral Aqreement with Governaent of India. 

Private Pesticides Hanufacturinq C:np­
anies can also sponsor their candidates for 
any of tile courses by bearinq c:.he expendit .. ire 
on tution fees, boardinq and lodqinq. The 

Aep-w?ix 13(10) (ii) 

C'Ol(!Ui• sboul.4 reqwt to the Pl.Ant Prot­
ection A4Tiser to COWernment of Indi.&, for 
approval atleast three months in advance. 

Fresh ACJri9Jlt:lral. Graduates can onl.y 
apply on pl&in. paper by CJivinq bio-d&t.& for 
adai.ssion · to the Post Graduate Diploma course 
in Pl.ant Protection in response to the l:>eal 
news p&per advertiseaenc in the month of May 
and June, of every year. 

FACILIT!ES : 

Acc:Qam)dation The ~icipants of various 
courses are provided with fr- furnished 
acc:amodation in the hostel located in the 
caiapl.15. Residence in the ~stel is compulsory 
for al.l the participants. !:'a:nilies are not 
allowed in the hostel. 

Library : : Li!>rary of t.'lis institute provides 
free access to the trainees and staff 11181bers 
for consultinq current references in plant 
protection subjects. 

Communi,...ation Cantre 'the Cccmunication 
Centre, equipped with lllOdern photoqraphic: and 
printir.q fa.cili.ties,is instr\Dental in bri.nq­
in:; out publicz.tions in ~e for.a of mimeo­
qraphs, man~ls, :aaf:~ts, f:>iders, !>ull;tins 
etc., related to Inc.eqrated Pest Hanaqement. 
The !:-:stit:~te has a la--ge '=Ollec:tion of S!.00 
coloured slides .:>n dif!erent aspects ai Pl~t 
l?ro~-c:tion, which are used i."l all training 
:;ircg:-Jm1?1es. 

Audio - Visual Aids : C!.assrcom trai.ninq is 
assisted throuqh audio-visual aids. Trainees 
are also trained in the planninq, :;irepara.tion 
presentation, preservation o! all such a.ids ' 
they are required to use t."'1.em in their semi­
nar/teac:h inq plan presen:.ations which form a 
part of their t:raininq course activities. 

Oevelopinq countries special.ly in the 
South East Asia have already taken advanbqe 
of this traini.nq facil~ty by sending officers 
for various courses. 107 Officials have 
already been -=rained from different countries 
y;_z., Atghanisth&n, 9anqladash, Bum.a, Eto1io- ...'.:; 
pia, . :ran. Iraq, !Cuwait, Laos, !t!alaysi&, ~ 
Ma.ur1t11111, Nepal, Niqeria, Philippines, South ... : 
!Corea, S.i::i LanJca, Tanzania, 'l'hailand,Vietnm, ,. 
Yemen arid Sou~ ~emen, till Deca:iher, 1986. ~ 

~ 
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CENTRAL E>u.NT ?ROTECT!OH TilAINDIG DISTI'l'UTE 

~INING SOIECUU: FOR 1987 

RECUt.:.it COURSES 

-=~urse Title 

?ost GradUAte Diplcma 
!>urition : 10 !l!On~s 

2. Advanced Plant Protection 
Duration : J 1110nths 

l. Pesticide 'i'ol'lll\ll.ation Analysis 
Duration : J ;nonths 

4. ?esticide Residue ~nalys;.s 
Curation : 3 :nor.t.~s 

S"ORT :::CRSE:S ----------·--

?cst:i.::i-=es -=-~ei~ :iandl;.~g, 

st:orage ~nc safe use - ~ cays 

Camaem:inq 
from 

7.7.1987 

l.&.1987 
1.10.1987 

2.2.1987 
1.6.1987 

Llu.l?S7 

2.2.1987 
Le.:9s7 

l..!.0.1987 

-· A~plicacion ~echni.::ues ar.d ~ain- iJ.i.~387 

t:enance of ?lcr.t ?=ote::~ion 
E:qui;:ment - 7 days . 
5t!!n1nar-~~-Workshop on ?l~nc 
?rotecc:.on ·:ectir.olog·f hr SL!!:JJect 
~accer Specialises ~l jays 

7. l.1987 

. ... • do • .do . - 2!. doiys 7.2.1987 

• s. .do. .do. - 21 c!ay:i 7.l.1987 

6. Rodent "3naq•ent - 7 days 9.6.1987 

?or: further in!or.nation 9lease <trite to 
Oirector, Central Plant Protection Traininq 
Innitute, Rajendranaqar, ~yder&bad-500 030. 
Tels.48346, 48328, 48329, 48330, 48374,48378, 
48347 • 48379 and Oirector's Resd. No.237324. 
Teleqraia - KRISKIRA!<SHA, iiYDERABAD - 500 030, 
Andhra ?radash, India. 

13(10) (ill) 

7. Audio Visual Aids and Camunication 
Tl!chniqu- for ?lant ?rotect:io."' 16.6.1987 
Workers - 9 "°rkinq days 

8. Testinq methods for !:'esticide 18.8.1987 
Application Equi;;aent - 3 days 

.. 
9. Seainar-c\llll-ilorJcsho~ oc Plant 7.~.1987 

?rotection T~c~.noloqy for Subject 
!'fatter Specialis~ - 21 eays 

10.Weed Manaqement for Extension 9.9.1987 
Officers - 7 days 

11.Instrwient:al ;.na.lysis of Pesticicfa 7.9.l987 
Form:.&latfon - 10 >iorltinrJ days 

!.~.Disease ~anaqenent in ~rop 
?lants - 3 •.-orki.nq ~ays 

13. !nteqr•u:ed Pes~ !·!ar.agemer.t i:::i 
i:Hce - 7 doiys 

14.Seminar-cum-<iorksnop ~n ?lane 
Pro~ec~ion Tachnoicc;y !or St:.bject 

~tat~er 5pecialis:~ - ~l ~ys 

15.21olcqica! C~n~r~l ~: 
.lnc:! :ie'!!Cs · 7 !tlys 

.-_,.,.._ -·-:-

22.9.1987 

Z8.9.l987 

.. 
7.10.1987 

J. l.l. .1997 

16.Aerial Spr~yi.nq Techniques for 17.11.1987 
Agricul~aral Cf~i::ers/E.nqineers 

- ii jays 

li.Audio Vis~al ~L~S and Coi::nunicaci.on 
Techni.qu~s :or ?Lant: ?=oeection l.12.1987 
~orkers - 9 ~~rking days 

• 
Courses conducted en behalf of Directorate of 
::Xtension. ?articipancs .ire to ::>e n01Dinated 
by Director of Aqricult.ure frOID various State 
Government and Union Terricories. 

O!CEMBER, 1986. 

Produced, Desiqned ' Printed by 
COlllllunication Centre, 
Central ?lane Protection Traininq :nstitute, 
Rajendranaqar, Hydera.bad - SOO 030. 

,, 

• 
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Annexure 13~11) 

Visit Report : 18th Feb 1987 

Institute : Indian Council for Agricultural Research 
Directorate of Rice Research 

Personnel 

Dr. Pasalu 

Rajendra Nagar, Hyderabad 500030 (A.P.) 

Visitors 

Staff 

Dr. Q.A. Geering UNI DO 

Dr. N.R. Bhateshwar POPI/BIL 

Dr. I.C. Pasalu - Senior Entomolo­
gist. 

The objective of the department/directorate 
is to identify rice problems of national importance, 

to formulate research projects on these problems, and 
implement them through collaborating centres in India. 
There are a total of 60 collaborating centres for all 
programmes, and 40 of these are involved in the entomology 
programme. 

The directorate does ~ot evaluate products/ 

formulations of pesti~ides from private companies, but it 
would test HIL products. In the first instance this would 
involve lab/glass house bioassay, and local field trials, 
before passing out to collaborating centres. 

Brown Plant Hopper fNilaparyata luaans) can 

now be largely controlled by a resistant variety as also 
can gall midge. 

The national recommendations for rice 

pest control are made at this research centre. 
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The glass-house complex was inspected. This 

is used for culturing insects, i.e., Brown Plant Ho~per, 

and Gall midge. In separate units varietal resistance 

is tested for both of these pests. In other units bioassays 

of insa:ticides are conducted. 

Major target ~sts for insecticide control are 

lepidopterous stem borer~ and rice Hispa (Dichladisca 

a.nnigera) • 

Some of the features observed in the glass 

houses have been incorporated in the specification 

for POPI new glass houses. The total complex was 

·locally manufactured, the framework being well-maintained 

painted steel. 

, 




