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Foreword 

As part of the decisions taken during the 191h Meeting of the Executive Canunittee of the 
Multilateral Fund for the implementation of the Montreal Protoool, the Subcoml!littee on Project 
Review rer.ororoended that UNIDO take lhe lead in prepllring. in collaboration wi1h the other 
ilI!plemen1ing agencies, a brief paper on !he work cwrently in progress on alternatives to methyl 
bromide. -

This report luul been prepared in cooperation with. UNDP, World Bank and UNEP as well 
as in contact with tile Secretariat of the Muliilat&al Fund, based on the work of the UNIDO 
consultanu Messrs. j'.:bristopher H. Bell and Biswiiltjit Chakraharti from UK 
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WORK IN PROGRESS ON ALTERNATIVES TO METHYL 
BROMIDE APART FROM THAT FINANCED BY THE 
MULTILATERAL FUND 

I. INTRODUCTION 

1. Properties of Methyl Bromide 

Methyl bromide (MB) is a simple alkyl halide with properties that fit into the very 
narrow band of r!.lQUiremClltS of physiG!l. chemical and toxicologil;al characteristics 
needed for a successful fumjgant. 'fhe discovery in 1991 of the ability of MB to 
euhanee reactions of chlorine with 0201le and thus potenlially to contn'bute to global 
ozone depletion brought this much relied upOD pest comrol agent to the headJmes md 
caused a ilurry of political and scientific activity, together with no slDllll iruoasure of 
controversy. The compound became a listed chemical under the Motttreal Protocol in 
November 1992. 

MB bas the empirical formulaCH3Brand a relative molar mass of94.95. Alternative 
llllllle$ for MB are bromnmetbane, monobromometbant; and, more recently, as a result 
of greater familiarity, the abbreviated MB. Trade names include, Bromofume, 
Desbrom, Haltox, MBR-2, Metabrom, Methylbrom, Metbyl-o-gu, Sobfom 9B, Terr­
o-gas l 00, BrOII)Qga_ Selfilme, Brom-a-sol, and Bromopic. MB is a CQ!ourless gas at 
tempenttures above 3.560C and at low cotteeDttalion.t ha$ no notlc:eable odour. At 
high concemrations it is said to have a sickly sweet or musty odour and a burning taste. 
The lack of odour bu disadvantagQS when MB is used as a fumigant and this has 
60llletimes bee,i overcome by the inclusion of a warning gas., such as chloropicrin or 
amyl acetate, at COJ1ce!ltrati011S of2% and 0.3% :rcspcd:ively. 

2. The Uses ofMethyl Bromide 

Methyl bromide has features which make it a versatile and convenient compound for 
U$e in many different applkations. As a gas it is quite penetrative, reacblll8 p'lSt!I in 
soil, oommodlties and iltnWIUl'es wbieh would be diflicul:t to access by most other 
control measures. It is Teiatively easy to apply and is active against pests even at low 
temperatures and gas ooneentrttion levels, though there is a broad range of 
swcepnllility among tbe different groups of organisms requiring control Exposure 
times typically range from 2 hours up to 2 days with concenttlltioDS ranging from l Oto 
ISOg m·l for commodities and 2-4 days with application rates of20 to 125g m-:l for 
soils. Exposure periods and concentrations are set within these ranges depcn~ng on 
the material being 1reated, the target pest, and the local quarantine, contractual or 
regulatory requirements. 
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Many of the diverse uses of MB each require only small quantities of the gu amrually. 
Despite their low consumption many of these applications are currently of collJliderable 
importance for the particular industries conc:emed, as well as for national economies, 
and may involve quarantine legislation (UNEP, 1995). The sheer munber of individual 
uses of MB makes the overall consideration ofreplacement procedures a complex and 

• very broad topic for research llllii the implemenla,tion of phase out schedules. . 

3. Global Production and Quantities Used for Treatments 

Methyl bromide has bcc::n u.s,,d a.. " fumigant to control pests and diseases since before 
the second world war. It was first used to control pests ofhortlrultural produce and 
pestsofstoredgrain(deFrancolini 193Sa; 1935b; ShepardandBuzicky, 1939). Later 
it became established as a treatmem for struetures {Hill and Border, 1953) and more 
rec:emly as a fumigant against pests and diseases earned in soil (Kolm, 1962; Kempton 
and Maw, 1973 ). Toda:y about S0"/4 of its total usage as a fumigant ls on soil. 
Between 1984 IUld 1992 the world-wide use of MB increased by 60% to over 70 
thollSlllld tonnes per annum, largely as a result of soil treatments in the open. 
Throughout this period uses other than on soil have tended to remain constant (Annex 
1, Table I). 

There are six companies reporting production of MB (61,724 metri.ll tons in 1990) in the 
USA and Western Europe, thOIJ8h prodw::tion in Asia, China and Eastern Europe is 
known to be signilicant Some estimates of production from these regions are presented in 
Annex 1 (Table Il), together with figures :from t.he rest of the world (Table Ill) which 
show the USA to be the major producer. From discussions v.ith the manufac::turers there 
would appear to have been little further increase in production since 1992 (For 1995 
marl:et :figures see Annex 1, Table IV) and usage :figures have oontinued to see a slight 
trend towards soil and away from commodities. 

4. Alternatives for Methyl Bromide Uses 

There is a general consensus that no single alternative exists for tbA • musually wide 
range of uses of this important fumigant. The topic of alternatives for uses on soil, on 
perishable or durable commodities, or in structures or transport, has been extensively 
reviewed by the Methyl Bromide Tedmical Options Committee (ONEP, 1995) and 
further up.da!ed in a recent book (Bell et al., 1996). 

In sumnuuy, while there ea many methods and materials that oiler possibilities for 
replaeement of:MB, there is no single alternative available for immediate use by 
producers, store keepers or pest control supervi$OT'$. Alternatives to MB will only 
develop in response to 6nancial investment in research and development. It is essential 
that such research on alternatives (chemical, non-chemical and integrated systems) be 
performed thoroughly under a wide range of practical condmons. Tmll is essential to 
avoid substitution of MB by fumigation or treatment with other chemicals, or _by other 
methods. which may be more damaging to health and the environment than MB itsel£ 
Some research and extension work is being funded by the implementing agencies of the 
Montreal Protocol (see Annex 2), in response to the agreed phase 011t oohedule, but 
other bilateral or collaborative projcc:ts are in progre55 a.s listed below. 
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II. RESEARCH IN PROGRESS IN DEVELOPING COUNTRIES 
ON REPLACING METHYL BROMIDE 

l. Research in Africa 

Several lines of research are in progress to find alternatives to .MB, mostly in Soiith 
Africa (D S Cassidy) and Zimbabwe (P. Wtllciruron, D W :Blair), for soil uses. 

Workers .from indusll:y in S . .Africa and Zimbabwe have developed systems avoiding 
the use of MB for treatment of strawberry, cut flower and tobe.cco (D W Blair) 
production (UNE.P, 199611.). For the latter, the use of soilless media such as pine bark 
for germination of seedlings in locally produced seed trays which could be sterilised by 
steaming, is an alternative. For cut :!lowers and strawberries, a wide variety of 
nematocides and fungicides have been tried coupled with biologically active orgaoi.sms 
and substances such as Trichoderrna ,;pp., oxyhumates and other soil amendmentS. 
TfllllSfer of this holistic technology in most situations would rely on a mix of cultural 
procedures and other cl!ern.ical treatments woven together in an integrated control 
progranttl)e, the details of wbich would have to be worked out for each cropping 
system. 

In Kenya, Nigeria, and some other cOU11tries, many universities are pursuing work on 
the potential grain protectant qualities of a wide range of pesticidal extracts from 
.African plants is in progress. Besides the classic discoveiy of pyretbrum many years 
ago from chrysamheml,11!1 family ilowers in Kenya, the properties of extraets of the 
neem plant, originally from India. but now widespread in Africa, and promising result$ 
from other extracts ( e.g. clove oil), have been obtained. The tOllicologjcal properties 
of many plant extracts would require extensive evalw!tion before registration could be 
granted in most countries, and tllis may act as an obstacle to their ready adoption as 
MB alternatives. Also, the situations in which grain protectanu of this nature, or 
indeed any kind. are used are very different to the set of ci.rcuJnstances leading to the 
use of fumigants, and so it is probably not appropriate to regard such measures as true 
MB alternatives. 

2. Research in Asia 

In Malaysia work is in progress under the government post-harvest research prognunme 
on the use of aziradaclnn (neem kernel ex:tract) for control of stored product pests of 
cereals. Elsewhere in the S E A$ia:n region programmes arc ~y on use of 
alternative fumigams and gases, following on the bilatenil programme with ACA1R. IPM 
strategies have been the subject of case studies in Malaysia, Indonesia, Thailand and 
Philippines for cropping of hot peppers and cabbages (UNEP, 1996b ). 

3. Bilateral Research from Australia 

The use of well-sealed plastic encio.ure$ for rice and other products, coupled with 
atmosphere replacement with CO2 or fumigation with phosphine, bas been used with 
success under the auspices of an ACAIR extemion programme, and is a technology 
already transferred for use in SE Asia (J. van S. Graver). 
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4. Bilateral Research :&om Germany 

The Gennan Organisation fur Technical Coopenuion (GTZ) (contact Dr G Laborius) has 
identified a number of relevant research activities for phasing out MB in their oveneas 
. programme fur developing countries as follows: 

Promotion ofswttrinehle rhmt proteotjoo ~s/1orrtaP 

1. Solarization as a means of soil sterilisation using plastic sheeting to cover the soil. 
2. Use of metam sodium u a soil tllrnigant, especially for oontrol of nematodes. 
3. Appropriate combination of plant hygiene, crop rotation, healthy seed and 

solmimtion, and wall co-ordinated irrigation and fertilization techniques. 
4. Trials using "taehigareen• (IsoXll%01) fur com:rol of soil fungi. 

Phmt aummtin, wotection/Syria 

1. Use of hydrogen phosphide producingfonnulations as an alternative method 
whenever this is teclmically possible and ruflicient time is available. 

2. Fumigation trials by using ozone in cereal bag stacks covered with gastight plastic 
sheeting. 

3. Fumigation trials with controlled atmospheres using elevated carbon dioxide (CO,) 
concentra:tions ill !hmigarinn diambers. -

Project CQBtr6le pl!ytosanitaire/Mrn 

l. Nematode control trials in the production of export crops (tomatoes} using tagetes 
as a trap crop. 

Integrated pest trumagemem project/Egypt 

1. Nematode com:rol trials in vegetable cultivation using tagetes as a. trap crop. 
2. Trials with ~sist.ant grafting stock 
3. Trials with an algal product effective against nematodes. 
4. Deep ploughing down to a depth of 1 m. 

Pesticide control develonmmt project/Jama.ica 

1. Disposal of obsolete stocks of methyl bromide (3..4 to!lIIM) 

Most of the above projects are at an early stage of development. 

S. Bilateral Research from the UK 

The UK ODA has launched a progr,u,:,.me on sustainable ag;riculture in developing 
countries with emphasis on peri-urban regiol!S. Some small bilater!ll projects llllve 
cornmenC<!d in Africa for improvement of land use. The intention to promote IPM 
practices in these programme should eventually produce systems which could be 
adopted in any local region where MB is used. 

5 

lii!D07 



24109 '96 20:16 FAX 43 1 21131 6849 UNIDO I SEIJ/AGRO 

The Natural Resources Institute (NIU) has an ongoing demonstration project in Egypt 
testing alternatives for commodity and soil fumigation. Their main a:pproach is to use 
CO2 and phosphine. A sim.ilar project haws been carried out in Kenya (persorlll.l 
communication from Mr R W Taykir, NRI. UK). 

·6. Research in South and Central America 

The work in progress varies from country to countiy and crop to crop. The major 
user of MB in the region is Brazil ( 1990..1994 average of 361 toll!lM per amrum, 
UNDP. 1995), mostly for the treatment of tobacco seed. beds. Work it in progress on 
fiooting hydroponic systems and rearing •eedliogs on trays in greenhouses, and on the 
use of methyl isothiocyanate fbmm)ations such as dazomet 1111 alternatives. Metam 
sodium awaits registration ill Brazil. 

A dem0ll$1:ration project for MB recovery and recycling for the treatmeDt of dessert 
grapes is underWll.y in Chile, a major grape exporter to the USA(UNEP 1996c). In 
Costa Rica the water melon trade relies heavily on MB and it is likely that 
representations will be made to define this use as c:ri.tical as there does not seem to be 
an alternative for the local situation (C A Hidalgo)- In eontnst, cut flowers, 
representing Columbia'$ third major e,q,ort after coffee and bananas, and l 0"/4 of the 
world market, are produced without use of MB. 

In Columbia there are about 450 producers and an area of 4,500 hectares of 
polythene-covered greenhouses are used for flower cultiva.tion, ofwhicll over 95% are 
for export purposes. Colombia is on the north-western comer of South America The 
equatar passes over the southern region of the country and the floricultural areas are 
around 2200 metres higher than the sea level,. The climate, as a result, is filirly mild 
and eveo throughout the year, with average te111peratures nmging from l5"• l9°C. 

Disease problems are inherent in flower production. However, due to several reasons 
over a period of 20 years, floriculture developed in Colombia without the use of MB. 
Apart from considering its we as too dangerous and too costly, there seems to be a 
v11Hd scientific reason fur not using MB in Colombian .soil The soil has a veiy high 
organic coment of arom1d Ill¾, this lead to high retention ofMB gas for a longer than 
usual period, resulting in the need for delayed planting because of the inherent danger 
ofphytotoxicity. One farm, where soil organic content ill low and nematodes are a 
problem, could not be cured within the required time-scale and cost by other chemical 
applications. This farm started using MB from 1994, using 4,l'J0 kgto treat about 
l l % of thcix tlower beds. Otherwise all soil di.rulfestatlons in Colombian flower fim:rul 
are achieved through 1PM, use of steam and use of other tbrmulalions such as metam 
sodium, baswnid and telone. 

1PM involves making use of all possible resources to reduce and prevent the incidence 
and effects of a given disease or pest witb rnioirnuro chemical intervem:ion. Crop 
sanitation, disease-free plant materials, phyirical and cultural controls, disease or pest 
nisistam: Vllrieties, screening for diseases and record keeping together with degjgn of 
greenhouses, positioning of insect traps, use of pheromones, strict roonitori:og of soil 
nutrients and moisture, etc., are all part of the Colombian floricultural system. The 
success of the system depends upon a detailed understanding of these aspects. The 
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Colombian Flower Growers Association (ASOCOLFLORES) distributes to their 
members a weekly informatio11 fact sheet, a monthly newsletter and a journal 
u=irporating technical information four times a year (J C lsu.,.). The Association also 
$Upports periodical meetings among the growers. The successfill adoption ofIPM 
programmes in other C011ntries will rely on the creation of a. similar infrastructure to 
• di•seminate up-to-date information to growers. 

III, CONCLUSIONS 

It can be deduced from the above that there is relatively little work in progress globally that 
is specij;jcally directed 10wards the replacement of methyl bromide USfi in developing 
countries. There are nevertheless a profusion of scenarios ~ailable for the reduction and 
withdrawal of MB. Many of these present plausible ideas. However, although such 
mdhods, materials and alternative stxategies have potemial for the replacement of most MB 
uses, there is llO in-kind alternative available for immediate use. Only if tlnanoial and 
technolol,lical. support is made available to growers or other user groups will alternative 
procedures that prove to be effective be accepted readily, :and MB v.ses abandoned. In 
ttying to take a balanced approach, it is essential on one hand that the use of MB is not 
prolonged beyond the minimum necessary period, but on the other hand an indisaimi:nate 
ac:tion to withdraw MB could ha.ve serious effect$ on the economy of a mite or country and 
on the social and cultural life of a community. The degree of dependency on MB varies 
eno!TllOUllly around the wodd. It is likely tbai: some regions will be able initially ti> reduce or 
substitute MB uses quickly, whereas another an:a may find it e<:0nomiclllly difficult to 
repla.ce MB at all Therefore before the phasing out of MB is considered, the term 
"alternative• tieeds to be defined. ln essence, an alternative showd: 

a) be environmentally sound 
b) be efficacious and meet all tile regulatory reqwremems 
c) not affect quality or shelf.life of produce 
d) be cost effective 
e) not radically alter current siofll8eltrading pra.ccices 
f) not degrade socio-economic structure of a regioo/oountty 

It is imperative that rcseacch 011 altemanvcs is carried out in the regions where MB is 
currently used; this is partici.llarly important for the agrirultural and horticul111ral areas of 
use where climatic conditions and geographical locations may influence the outcome. 
Ideally, every country, developing or developed shoukl convene an active working group 
with scientists, methyl bromide users, producers, retailers and Government departmems to 
work together on individual projects to replace MB. The successful completion of each 
project, bearing in mind the above criteria, would need to be written up 1111 an operational 
manual or monograph which will provide a problem and country specific set of solutio11& 
In addition, there should be an evaluation of whether the local infrastructure is robust 
enough to sustain the system which would be requin;d for alternative systems to be put in 
place. There will be need for assistance in the development of internal capacity building 
measure!! to meet local requiremetlts, through research, specific training, and related 
cxtcn$lon proguumnes. For developing countries, ifindigeno1.1s experti,.e is not apparent, 
external expertise and provision of funding will have to be made available. 
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ANNEX 1 - Fipres for Methyl Bromide Production 

Table L Estimated global llllles of methyl bromide (tonnes) by use sector 
. 

Year Soil Post Harv$ St,;uctw:al Chemical Total 
Intermediates . Sales* 

1984 30,408 9,001 2,166 3.997 45,572 

1935 33,976 7,533 2,257 4,507 48,273 

1986 36,090 8,332 2,029 4,004 50,455 

1987 41,349 8.,708 2,923 2,710 SS,690 

1988 45,13 I 8,028 3,647 3,804 60,610 

1989 47,542 8,919 3,613 2,496 62,570 

1990 51,306 8,411 3,234 3,693 66,644 

1991 S5,079 10,290 1,817 4,071 71,257 

1992 57.407 9,855 "264 "648 7? 174 

Data source: MB Global Coalition (1994) 

• Use on perishables not included: 6,537 tonnes estimated in 1992 (UNEP, 1995) 

Tablell. Produdion of methyl bromide ill the former USSR and Asia based on 
information given to UNEP (1995) 

Year India China USSR Total 

1984 45 45 2,268 2,358 

1985 45 45 2,268 2,358 

1986 68 45 2,268 2,381 

1987 68 45 2,268 2,3&1 

1988 68 113 2,268 2,449 

1989 91 l36 2,268 2,495 

1990 91 136 2,268 2,495 
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(Annex I contd) 
Table DI. Sales of methyl bromide by region including chemical feedstock, but erouding Chi■-, India and the CIS. 

Year 

]984 

1985 

19116 

1987 

1988 

1989 

1990 

1991 

]992 

Table IV • 

Data source: MB Global Cualition (1994) 
' 
North South North linter 

Amerkn Amerka Europe Afriea Africa Asi• 
19,659 1,389 I I,364 183 1,595 I0,687 

20,062 1,503 14,414 45 1,915 9,743 

20,410 1,774 13,870 380 2,205 I 1,278 

23,004 1,S20 15,359 385 1,151 12,816 

24,848 2,05!! 17,478 277 1,582 13,555 

26,083 1,701 16,952 618 2,075 14,386 

28,101 1,621 19,119 432 1,838 14,605 

30,909 2,068 17,447 1,058 2,093 16,843 

29,466 __ 2,300 18,521 1,363 1,697 16,944 

F',gures (metric lonnet) for the 1995 market (metbyt bromide 1w11mractw-ers) 

NORTH AMERICA 
ASIA & OCEANIA 
EUROPE 
AFRICA 
S, & CENTRAL AMERICA 

TOTAL 

31024 
19155 
17301 

4191 
3608 

75279 

JO 

Total' 
Australasia Sales 

704 4S,572 

531 48,273 

538 50,455 

555 55,690 

812 60,610 

755 62,570 

928 66,644 

842 71,260 

1,294 71,585 
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ANNEX 2. 

Actions by the Implementing Agencies of the UN and World Bank in 
Response to lhe Methyl Bromide Phase-out Timetable 

At the November 1995 meeting of the Parties to the Montreal Protocol in Vien:ruo. the 
following reduction and phase out timetable was agreed: 

Developed Couomes - 25% reduction by 200 l 
50% reduction by 2005 
Phase out of all but quarantine, preshipmelll uses by 
2010. Critical agrieultwal uses (yet to be defined) will 
continue beyond 2010. 

Deve!Qpmg countries - Freeze at the average l.Wlgll level of 1995-8 in 2002. 
No phase out date listed. 

During these negotiations, the findings and recommendalioll$ of the MB Technical 
Options Committee set up by UNEP were taken into account. 

Some member nations have gone ahead of the Montreal Protocol in controlling supply 
ofMB as shown below: 

Austria Pha.$e out by 2000, ei(cept for essential uses. 
ClllJllda. 25% reduction by 1998 
Denmarl< Phase out main use (tomatoes in glasshouses) by 1996 
Denmark and other Nordic countries (Norway, Sweden, lcdiw.d and Fwland) 

European Union 
Indonesia 
Japan 
Netherlands 
USA 

Phase out by 1998, exemption for quarantine and preshipment 
25% reduction by 1998 
Phase out by 1997 
ReductionofS% by 1996 in advance of agreed timetable. 
All soil uses phased out since 1992 
Pha.$e out import and production by 2001 

Three workshops on MB, funded by the Multilateral Fund, were organised by m,.,'EP 
and governments for the autumn of 1995 in three strategic loclttio0$, Harare, 
Zimbabwe for English speaking Aftica; Baogkok, Thailand for S.E. Asia; aud Bogota, 
Columbia for Latin America (l)NEP, 1996a, band c). 

HARARE 
Presentations were made by scientists and ,government representatives from Botsw!lllll, 
Egypt, Ethiopia, Ghana, Kenya, Malawi, Mozambique, Namibia, Tannnia, Uganda, 
Zambia and Zimbabwe. A significant fimling that emerged was that there was much 
uncertai:nly over the quantities of:MB used in J\Jiican countries and a lack of 
information on the detailed spectrum of use ill individual lliltiOJlJI. For counniH such 
as Kenya, Malawi and Zimbabwe most use was on soil ( cut flowers. strawberries alld 
tobacco seed beds}, but for other countries such as Egypt. Ghana and Tanzania nearly 
all MB was used against stored product pests on grain and other products. 
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Conclnsions of the workshop - These may be 5ll!Illllllrised as follows: 
L Three y.,.,.,. of:tl.eld and related studi"" m'e likely to be required lbr the 
widespread registration a! altemative chemicals, whether of synthetic or bot&Dica1 
oriein, 
2. Demo!IStration projects would be required to ensure that the "unique and 

• varying conditioll$ found in Aftica are given reasonable attention•. A list of suitable 
topics for demonstration projects was identified at the workshop. 
3. There was a real constraint in the adoption of alternative tecbnologies because 
of lack of technical know-how, personnel training and finance. 
4. There was -widespread concern that alternalives for soil sterilisation were leu 
effective with a narrower rl!llge of activity again.st soil-bome pests and diseases than 
MB. 

BANGKOK 
Presentations were made by representatives of Indonesia, Malaysia, the Philippines, 
Singapore, Thailand aud Vi~ The major use of MB in the region wa.s for 
commodity fumigation, largely for export purposes. The annual usage in the countries 
represented was up to 1500 tonnes of MB. However, it was recognised that there was 
a Deed for additional information on MB U$e in the region. 

Condlllliom and recommeoda.tiom - The workshop ider:ttilied the following areas for 
pilot projects on alternatives: 
1. lmproving current techniques for grain storage fumigation using CO2 and 

phosphine. 
2. Development of alternative po$1.-hmvest and quarantine treatments fur 

vegetables, fruits and cut JloweTSs 
3. Soll treatment alternatives in the Philippines, Thailand and Malaysia. 
4. Ship hold treatments for grain imports and exports. 
S. Recycling and improving efticiency of the u.se of MB. 

BOGOTA 
Presentations from national represematives to the work$hop were received ftom 
Argentina, the Bahamas, Bolivia, Brazil, Chile, Col!Jillbia, Cos.ta Rica, Cuba, 
Dominiean!lJ!:publie, El Salvador, Guatemala, Mexico, Nicaragua, Panama, Peru, 
Trinidad and Tobago, Uruguay and Venezuela. The situation varied from country to 
countJy and crop to crop. In Costa Rica the water melon trade relied heavily on MB 
and substitution of an alternative seemed wilikely. In contrast, cut flowers, 
repmenting Columbia's third major export after coffee and bananas, were produced 
without use of MB (see under specmc ease studies below). A demonstration project 
for :r,.,m recovery and recycling for the trea:lment of dessert grapes was under way in 
Chile. a major grape exporter to the USA. For many countries there wu a need fur 
more internal capacity building and for lines of communication between gc,vemments 
and industry to be strengthened. 

It was concluded that more information was needed about MB uses in the region 
before many cownries could submit proposals for demonstration projects. Some 
countries idemified a number of possible demonstration projects 
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OTHER ACTiv111ES 

The World Bank Toitialive with UNDP bas been involved in a wide variety of 
research project$ in partnership with FAO and other bodies centred round an initiative 
, to introduce IPM techniques ill the fium level by financing research, training lllld 
method evaluation procedures as part of a sustainable l\gllculture policy. One major 
prognunme in Indonesia involved the training of llhout 800,000 furmm, 1, l 00 
eictension workers and 520 pest officers at a cost of approximately 30 million dollars. 
The World Bank is CUITenlly pluming to promote the development of MB alternatives 
within its existing IPM programme. 

lJNIDO has been involved in techniclil co-operation projects on pesticides with 
developing countries for more than two decades, particularly i.n Asia and the Pacific. 
Topics such as methyl bromide contaimnent/rep\acement could euily be linked with 
UNIDO ongoing and pipeline programmes on pesticides, 

Bilatend Demon.stralion Project (UNDP and CSIRO, Australia) - The use of 
sheeted bag stacks for holding durable produce under modified atmospheres using 
technology developed by CSlRO Australia is one line of approach that was already in 
use in Indonesia and Malaysia. A demOll!ltration of the technique was carried out at 
Harare, Zimbabwe in September, 1995. The operation involves the laying of a ground 
sheet before building the stack, and then gluing a Cllllopy sheet to the ground sheet. A 
negarive pressure is then drawn on the eI1closure to test for leaks, using a small pump. 
If more than half the tiny negative pressure is restored within 15 min, the canopy is 
cxammcd for leaks and resealed as necessary. Caxbon dioxide (COJ is theo applied to 
the basal aperture used for the pressure teSt, and displaced air is vented from a. small 
flap in the top of the enclosure until it contains over 80% CO2• The adoption of this 
technique in Africa would rely on the availability of suitable materials, including bottled 
carbon dioxide, and extensive training for stacks to be set up correctly and monitored. 
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