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1. INTRODUCTION

1.1 - The growth of the human population in Brazil is
progressing at an annual rate of 3.2%. This development
must go with a correspondent inarease in the food
production. However, if we consider the internal
consumption and the possibilities for exportation,

a 128 annual increase rate 1or the Brazilian
agriculture must be achieved (Barragat, 1970).

1.2 ~ The mere expansion of the cultivated areas is not
sufficient and a higher orop yield by area uniu
is the real aim to solve the problem of food Supply.
The correct usage of fertilizers and agriculturel

pesticides plays a very important role in this
challenge.

1.3 - Only 208 of the cultivated areas in Brasil receive
vesticide treatment (Berragat,
1f70) and about 338 o' the potential wop yield
is loet annually by inuect damage, plant diseases
and weed competition (Cooperative Programme, 1972).

1.8 - On the other hand, the malaria eradication campaign,
the Chagas' diseass contrsl, and the schistomomiasis
' control depend on the effective use of pesticides in
public health programmes. |

1.8 - A sharp expansion of the work on pesticides in
‘Bresil took place in the last five years with the
‘development of a UNDP Pésticide Project
the PAO bei.ng the exescuting agency and the WHO thl ‘
oocoperating agency. -




2. TRENDS I THE USE, AVPLC .y (UN,_ ANL FORMULATION
OF PESTICLDFS [N WR*7T

2.1 - The general trend ir the usa of pesticides in Brasil
is directed to the gradual decrease of agricultural application
of the chlorinatad hydrocarbon insecticides and their replacement
by organophosphates, carbasates and other compounds which do
not represant a hazard as environmcntal pollutants.

2.2 - The application of chlorinated hydrocardon pesticides
on pastures und dircctly on cattle is prohibitad in
Brasil. The agricultural use of thess pesticides is peraitted
in cases where there are no substitutes us far as efficlency
and 1ov prices are concerned. DOT and BMC are still isportant

in public health campaigns against malaria and Chagas' disesse,
respectively.

2.3 - The problems related to the application of the
chlorinatec hydrocarbon pesticides is weighed against the
use of the highly toxic organophosphate compounds.

2.8 -~ Threes fourth of the total agricultural insecticides
in Brasil ars used in the Statc of Séo Pavlo and in the
neighbour States. The cotton crop makes use of 708 of the
pesticides in general and 929 of the DOT utilised for
agricultural applications.

2.5 - Cotton, coffee, peanut, soybean, sugar oano and
rice plantations are the main Brasilian crops where pesticides

are utilized. Table I presents the insccticides of major
use in Prazil.

2.6 - Copper salts and the dithiocarbamates say be
intensively used in the fight against the coffes rust
( leia vastatrix) in the next future. The organic
mercurial fun~icldes arc still vsed an 2 seed dressing,
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however other compounde are being tested in order to

decrease or to abolish the use of the organic mercurial
fungi: ides.

2.7 - The application of herbicides is gradually
increasing, but the present consumption of these pesticides

in Bra3il is quite small in relation to the potential -
need for weed killers.

2.8 - The integrated control of plant pest is being
studied in %razil. This method combines the safe and
eoffective use of pesticides, and the biological techniques
of pest control.

2.9 - From 1962 to 1972, the annual importation of
pesticides in Brazil varied from 11 807 to 50 %00 tons/year
(Tadle 1I). Pesticides of technical grade were the most
common items in these importations. °

2.10 « The Braszilian production of pesticides from
1370 to 1972 represented 388 to 264 of the total consumption
in the country.

© 2.11 = As far as the formulations are concerned,
parathions, DDT and BHC in dust formulations are rather
inten: ively applied again t cotton and oc ffee pests.
Wettable powders and emulsion concentrates have a
variety of uses in many cultures.

2.12 - The use of LVC formulations is rapidly
increasing and there is & great interest in this type of
formulation. The enforcement of the Brasilian legislation
on LVC formulation is boing put into effect and only the
formulations which present low dermal toxicity and low speed
of penetration through tho skin are registered by the
Ninistry of Agriculture. These tests are carried out in the
Biological Institute of S&o Psulo.
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3. EXPANSION OF THE WORK ON PESTICIDES IN BRAZIL

3.1 - A sharp expansion of the work on pesticides in
Brazil took placc in the last five yuars es o
result of th« Project on the Exp. isien of *he We k on
pesticides at ths Biological Institute of S&o Paulo, Brasil
(UNDP/BRA/€7/524). This project provided very good
laboratory faeilities for chemical and physical analyses
of pesticides and their formulations, residue analyses,
insect toxicology, maxmalien toxicology and dio-statistios.
Intemational expertis trained tha local technicel peopls
and a fellowship programme completed the training of the
Joy technical personnsl. The development originating
from this projcet bacame uvailable to the whole
ocountry with the usaistance and mupervision
of the Ministry of Agriculture; regular specialised
courses and periodic seminars halp the diffusion of the
sodern techaiques.

3.2 - The Pesticide Project also includes the equipment
for a pesticide formulation pilet plant. The installation
of this pnot plant is planned for 1973.
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“. TECHNICAL AND ECONOMIC FACTCRS DETERMINING THE CHOICE
OF PESTICIDES FOR PRODUCTION IN BRAZIL

8.1 = Tha locel]l availadility »€ »aw raterials and the
know-hcw for the synthesis are curiral problems
pssticide industry to h¢ davelop~é in Braail. Some raw
s~ilurials already availedle from the petroleun and isom
metallurgy industries facilitate the local production of
DOT and BNC.

8.2 - The development of the basic chea’cal industry
in Braszil would permit to have locally available by~
products vhich are essential for pesticide production.
Othervise, the importation of rew materials is 4ifficult and
raise the price of the national production (S3ad0,1971).

%.).- Integrated production of all importaat pesticides
would be the solution for the preblem in the Latin Aswvica.
The integreted production would include the aspufecture of
the most important intermsdiates, technical active materials,
and formulated end-products. But sarket demand, rew
naterials, and know-how ara not uweually favoureble in moet
developing countries to this spproache. One way to overcoms
this ials tent difficulty 1is ' > pool markets nd resources
in vegional cooperaticn Detween countries having common
oerop protection problems. Such ccoperetion is desiredle
in order to unify the fregmented markets and fecilitate
bulk and profitable production of the most widely used
pesticides (Saado, 1971).
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$. LEGISLATIVE FACTORS DLTERMINING THE CHOICE OF PESTICIDES
FOR PRODUCTION IN BRAZIL

§.1 - The ollowing character stics are high’y desira-
ble when chosing pesticides for production in Brazil:
1) efficiency against the most important plant pests and
discapes; 2) accevtable vpricos; 3) low mammalian toxicity:
8) relatively low persistance in the environment. However,
we realize how difficudt it ir to uncover pesticides which fulfil
81} these requirements.

5.2 - Among the regulatory aspects, the very strict
pesticide residus tolerances in food, established by some
imporcing countries, restrict the use of several pesticides
in the oountries which export food products. These pesticides
are needed for the control of local pests which are
serious prodless for the agriculsure msinly in the tropice.
If these pests 4o not exist or do not present a serious
prodlea in the importing countries no tolerances are
estadlished for the particular pesticides involved. This
wnilateral point of view is a handicep for the agricultural
and industrial development of the countries which export
food products. An international legislation related to
pesticide residues in food is hignly desiradle to
overcoms these problems. The efforts developed dy the A0
and WO in order to establish international tolerances 2nd
soceptadle daily intake for pesticide residues must de

strongly supported.



“ ) -
. PRESENT STATUS AND CONTEMPLATED DEVELOFMENT OF
PESTTZIDE PRODUCTTON IN ' RAWZIL

6.1 - DDT, BHC, parathion, methyl parathion, dichlorvos,
dodecachlor, maned, and mancozeb are the pesticides

presently produced in Brazil.

6.1.1 - DDT - The local production is 6 000 tons/year.
Thie imsecticide ic used as an indoor spray in the melaria
eradication campaign. The agriculcural use of DDT is
decreasing except in cotton plantation.

6.1.2 - BHC (sHCH)- The local production is 7 000 ton/
year. The waettable powder with 30% of gamma isomer is
imported. PThis insecticide is used as an indoor apray
against the triatomid bug vector of the Chagas' disease.
The main agriculturaluse of the BHC, in dust formulatioms
with 1 to 1.5% of gamma isomer, has been in the control of
the coffee berry borer (Hypothenemus hampei).

6.1.3 - Parathions - The local production of parathions
is 2,200 tons/vear and there are plans to 1ncfesse the
producton.The sodium p-nit: sphenate and th: phosphorous
sulfochloride are imported (Barragat, 1970). Methyl and ethyl
alcohols are locally produced.

The parathions are uscd in the following plantations:

60% in cotton, 158 in peanut, 15V in soybean, 5% in wheat,
88 in vegetadles.

6.1.% - Dichlorvos - The local production is 10.5 tons/
year and there is a project to increase the production to
96 tons/ycar (Barragat, 1970). This pesticide is widely
used in househcld types of pesticide formulations, bDesides
the agricultural application.



6.1.5 - Dodecachlor - The production of this insecticide

is recent in Brazil. This chemical is used in baits against
auts.

6.1.6 - Manet and mancozeb - The production of these
fungicides is recent in Brazil. The raw materials for thelr
production (manganesc sulfate, carbon disulfide, sodium
hydroxide and ethylene diamine) are locally available

"except the sthylene diamine (Barragat, 1971). Fifty two
per cent of the production in 1971 was exported.

These fungicides may have a wide use in the next years
for the control of the coffec rust (Hemileis vastatpix).

8.2 - Pyrethpum, rotenone, and niootine are extracted from
plants in Brazil, however the productio. is small.

7.1 - A rather good centre for lsboratory study of
pesticides i3 in existence in Brasil, as a result of
the UNDP/PAO/BRA/67/524 project. A peatlcide formulation
pilot plan complements the project and will facilitate
tue extension of the study to suitable formulations foﬁr
the particular agriculture conditions of the country and
the region. '




7.2 - The nax. cim is tne local synthesis of thc main
pasticides usad in the country and in the regicn. This
production must be d1g enough <o fulfill the loecal
requirements and be expurted tO the . riby i
South America.

v 7oeouatriog

7.2 - The installation of a stall scale, multi-purpose
pesticide plant in Brazil will: 1) permit to obtain and
improve the know-how in the pesticide synthesis; 2) act as
a centre for the pratical tcaching in this particuler
field of the applied chemistry 3) help the utilization
of by-products already available from other local chesical
industries, &) make batter uee of rav materials froa the
region.

7.4 = The pesticides which may be 2onsidered to de
produccd in Brazil sres 1) low toric orsunophosphate
compounds such as fenitrothion, malathion, and diazinong
2) systemic organcphosphate pesticices which allow to
establish the integrate” pest control decause these
compounds are absorded Ly the plants and do not interi-Te
in the development of th: beneficial insects which are
natural enemies of the plant pests. 3) Toxaphene, which
18 rather intensively used on cotton plantations and {¢
not an eavironmental pollutent. In addition, the
production of the pesticides which are already
synthesised in Brasil must continue and be intensified,

exncept BHC that will be gradually substituted by lindsms.




8. CONCLUSI ONS

8.1 - The development of the agriculture and food
production in Brazil depands on the Sale and effective
upe of peaticides, wd 1 intemntot ~ortiol of plant
pestc.

8.2 - There is local productiun of DDT, BHC, parathions,
dichlorvos dodecachlor, maned and nancozadb in Bresil. In
soms Cases, imported ravw materials are used and only the
final synthesis is carried out in the country.

8.3 - Among the technical and cconomic factors
determining the choics of pesticides for production ia
Srasil , the local availability of raw mnaterials and the
know=how for the synthesis are proainent items.

8.4 -~ The general trend in the use of pesticides ia
Brasil is directed to the gradual dscrease of the
chlorinated hydrocarbon pesticides and their substitution
by less persistent pesticidas as organophosphate and
carbansts compounds. The integrated control, trying to
combine chemical and piolougical mathods of control, i¢
dbeing object of studies.

3. A n ragult of lic Trojece %9
txpansion of the Work om Pesticicer (UNDP/TAO/DRAZEY/538) ,
nigh quality expertise and facilitias have bLeen established
ia Amalytical Chemist:y,Residue Chemistry, Formulation
Chemistry, Insect Tonicology, Masmalian Toxicology, and
Biovetatistics at the Biological Institute of sdo Pevlo.

0.6 - A pesticide formulation pilot plant vill De
installed and brought into operation in 1973 &8 a complement
of the UNDP/PAO Pesticide Project. The practical work of
this pilot plant may include preliminary formulation
studies of the pesticides produced in the country.




8.7 - The dovelspment - ricsipstire 1n the Postieli
Frojest 1o boeon o v T w01y i Ytey
&Lt Lo oL ty Trww (¥ )

Ministry of agriculture. Rczular spocializ.d =2 ursces and
periodic suminars help the Juifusiun of the now tochniquas.

9. RECOMMENDATIONS

9.1 - The pesticidas recommend.d to be produeed in
Bragil ar«: V) 104 Eoxee oT@vnpno po b e o ande
fonitrothion, malathion, and diazinon, 2) Systuamic

organophcsphaty pesticidas, 1) tuxaphone. In addition,
the produc Sion ot shooe wenticiloy wh oo are alrouady

such mi

maude wn bBruvil macuy cortiote and b lntonclliod,
except BNC that will De gradually sudbstituted Dy lindane.

9.2 - The installaticn »f a small scale, multi-purpose
pesticide plant in Brazil will: 1) permit to obtain and
improve the know-how on the pesticidc synthesis; 2) act
a8 a centre for practical teaching in this particular
field of the applied chemistry 3) help the utilization
of by-products already availadle from other chemical
industries, &) make Detter use of ravw materials froa
the region.

9.3 * Mhe avireciable results ol the HNIP/VAO Pentieide
Projeet juatify fyriher studies for cvironethening of
the work on plant protection in Bruzil,

9.4 -~ The cooperation of intermational sgencies as
FAO and UNIDO must De intensified cnvisaging the
developaent of the agricultural technology and food
production in the region.
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g.5 - The establishreat of bi lateral apreamunts
would also e valuubdn to o wnditd b co=opeTablve 110 YA e S

L plant provect Ot

9.6 - An interndtional~legialation retated to pesticide
recidues in food is required. The cfforts devcloped bY
FAO, Codex Alimentarius, and WHO must be strongly supported.
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lngecticides of nadnr si1se in ﬁ_nm‘

Oorgano- Chlorinated Carbamates
phrsphates hydracarbons

Azsinphos ethyl Aldrin Carbaryl

Carbophenothion BHC

Dimethoate Chlorobenzilpte

Disulfoton DT

Phosphamidon Diclarin

Hethyl - 5 - demoton Endosulfan

Monocrotophos Endrin

Parathicn ethyl Hepthachlor

Parathion methyl lindane

Trichlorfon Toxaphene
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&
from the Brazilian Society of Agricultural Pesticides




Tabte Il

Pesticide imrort 1314&'

-Brazil, 1963 to 1372-

Year Tons
———————— S ———— - — e —
19698 11 807
1066 12 122
196% 16 280
1946 72 0}
in? 18 286
1969 28 8
1949 27 08
1970 6 02)
197 10 992
1972 $0 00

M

* gata supplied by SINTONKIN, 1973.
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Erafucting af aome. Deatisdden An Aradd’

Tons »f technical product
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Pesticides 1970 im 1972
D07 4 200 L4 800 € 000
»C 6 h72 é 155 S 85
Parathions 1 832 1M 2 180
l.aned and

1 & 2 b
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*Dats supsiied by SINPOMMIN, 3%o Paule, Drasil






