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I.  INTRODYCTION

The Goverrment of Pakistan fully recognizes the importance of healthy
and productive agriculture in the global cevelopment of the national economy
and accordingly gives high priority to the agricultural sector in its
development plan. This is understandable since agriculture is still the
largest sector of the economy which provides about one third of the GDP
and gives work and a living o about 57 percent of the national labour
force. In addition, about one third of the foreign currency earnings derive
from this sector. In spite of chis the production level of agriculture

is rahter low, even when compared to other countries in the region.

The reason for this goes back to inadequate physical inputs boch in
quantitative and qualitative terms. With the exception of an outstanding
irrigation system extended practically to the entire Indus river basin, the
use of fertilizer, pesticides and mechanical equipment is considered in-
adequate. The use of agro-pesticides in Pakistan began with a few hundred
tons in the carly 1930's. This figure passed 8000 tons/year by 1980. B
Government sibsidies amounting from 50 to 57 percent of the total cost ef
pesticides and application equipment, and a very ambitious aerial applica-
tion scheme implemented by the Government played a predominant role in this
growth. However, not all went well with this sytem; storage facilities were
inadequate, distribution was ineffective, application equipment substandard
and scarce and the farmer, who had no chance to choose the pesticide he
could have trusted, remained uninvolved and unconvirced of the importance
of using pesticides. In 1980 the Government withdrew the subsidy on the sale
of pesticides to farmers, which first resulted in a sharp drop in the use,
however, during the subsequent years the sale of pesticides, handled entirely
by the private sector, has been again steadily increasing and is expected

to amount to Rs. 740/- million in 1984,

The fast increasing demand in pesticides, which 4ith zhe exemption
of a relatively small amount of DDT and BHC based insecticides manufactured
locally, is basically sarisfied by imports, alerted the Govermment to examine
if local pesticide production could be expanded by reconscruction or rest-
ructuring present tacilities, in order to provide a larger variety of pro-

ducts useful in agriculture and public healch,

In ordar to support and secure a well planned and cocrdinaced

development of local pesticide industries it 1s also important to establish
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or reinforce research and development organizations, institutions having

a responsibility in production, use and control of pesticides.

The Pakistan Agricultural Résearch Council (PARC) seems to be well
positioned to undertake the task of coordination in this complex matter.
They already have an important coordinating roles at the national level in
the Regional Pesticides Development Network in Asia and the Far East
(DP/RAS/82/006), a UNDP/UNIDO sponsored project, in which Pakistan partici-
pates. The subject consultant mission has been requested as part of the

Regional Project Programme with the following terms of reference:

Title: Consultant on R & D for Pesticide Manufacture

Duration: One month

Duties: 1. Review the status of the pesticide industry in Pakistan
2. Study demand and supply in pesticides

3. Review pesticide research and development in the country
relevant to pesticide induscries.

&, Recommend possibility of local production of widely used pesticides.

5. Explore poussibility of conversion of existing DDT/BHC plants
to multi-purpose pesticides production units.

€. Any other items to be mutually agreed by the Government of
Pakistan and the consultant concerning research and development
on pesticide manufacture.

In the opinion of the writer the findings and recommendations cf this
mission on points 4 & 5 have to be followed up by appropriate techno-economic
or feasibility studies before final conclusions could be reached or decisions
made by the competent authorities. On reviewing the terms of reference
of the mission in the Ministry of Agriculture, it has been decided that
the report should touch upon =211 policy, technical and marketing matters,
which directly affect, and potentially hinder, the development of the local
pesticides formulation and production industries. It was also suggested
that cthis report should be used as background paper for an inter-departmental
consultation, including the Ministry of Agriculture, Finance, Sicence and
Technology and Production as well as pesticides formulation and production
industries, to be convened in the near future. This consultation saould
work out the guidelines for attending current government policies and regula-
tions as well as commercial and field practices, consider2d counter-productive
for the farmers and to the establishment, expansion and operations of domestic

pesticide manufacturing and formula:ion industries.
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11. GENERAL ECONOMIC CONSIDERATIONS

Pakistan, in its strugle to accelerate the economic development of

the country and to narrow the gap with industrially developed countries,

faces many handicaps such as a stratified traditional society, an insufficient
level of literacy and a modestly =2ffective agriculture, which is supposed

to be the backbone of the economy. The Government has been well aware

of these problems and since 1955, in all Five-Years Development Plans assigned
the highest priority to strengthening the country's infrastructure of

energy, dams, irrigations, electric power, transportation, communication

and education. While high attention was given to industry, agriculcture,
particularly food production, was singled out as a vitally important branch

of econcmy ir the development of the country.

Pakistan's natural resources consist of its land, extensive reserved
natural gas, some petroleum, rock salt, coal and iron ore. Agriculture is
the most important contributor to the economy, mainly in the Indus river
basin which is oae of the largest irrigation systems in the world. It employs
57 percent of the population and provides 33 percent of the national income.
Major crops are wheat, rice, cotton, maize, sugarcane, jute, gram and horti-
cultural products. Self-sufficiency has been achieved in wheat and a subs-
tantial proportion of the rice grown is being exported. Similarly an
increasing share of cotton grown and processed is exported, rice and cotton
(raw and processed) being the top foreign exchange earners among the agri-
culture products. Of Pakistan's total area about one fourth is arable and
cultivated, 14 percent of the total area, nearly 60 percent of the cultivated
lard is irrigated. About two-thirds of the irrigated area is in Punjab, the
remaining third in Sind province. The per capita cultivated area is less
than one acre and since population growth rate, particularly in the rural

area, is still very high, may sink lower.

Twenty five of the farms are under 5 acre in size, 62 percent are 3-25
acr~s and 13 percent over 25 acres. Thus a large portion of farms are too
small to obtain ontimum benefits from modern inputs such as mechanization,

fertilizer and pesticides, tools and equipments.

The Government drive to achieve full food self-sufficiency has already
resulted in a 15 percent increase 1n the acreage of food crops. The cotton

growing area also has grown by about one fourth during the last 10 to 15
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years. Yields per acre of most majcr crops have shown in increase during
this period but are not among the best ones among the developing countries
of the region. (For some relevant indicative figures refer to Annexes 1,

2, and 3).

Industry: Particularly light industry, has grown rapidly in the 1960's,
thus cotton textile production is the largest employer of labour. Industrial
chemicals, fertilizer, cement production and petroleum refining have been
also developed, accounting for about one fifth of Pakistan's GNP. The most
important industrial chemicals, which could serve as raw materials or inter-
mediates for the production of various pesticides include chlorine, caustic,
sulfuric acid, oleum, hydrochloric acid, kerosene fractions, acetic acid,
short chain alcohols, benzene, toluene and xylene. The latter being also an
important solvent for liquid pesticide formulaticns. Inert minerals, useful
as carriers and diluents in solid pesticide formulations, are also availatle

in a good selection and quality.

Foreign Trade: Pakistan imports capital good for development efforts,

industrial raw materials, consumer goods and sowme food products. Foreign
trade policies have been gradually liberalized as the country consolidated
its balance of payment, primarily through export earnings mentioned above
and bilateral economic aid. As regards pesticide imports financial rules
favour the import of finished products instead that of the raw materials
needed in the local production and formulation of pesticides, thus providing

no incentives for local industry, but rather constraints.

Labour Force: About one fourrh of the labour force, an estimated tocal
of twenty five million, is unemployed or under-employed. High illeteracy
rate further aggravates the situations in the rural area where opportunities
for non-farm occupations are scarce. All this, results in a substanrial
under-utilization of manpower resources. The development and utilization of
Pakistan's vast human resources is one of the greatest challenges to the
national leadership. An educational reform in 1972 and the subsequent national-
ization of all educational institutions at primary, secondary and college
level were steps taken by the Government in order to cope with this c¢rucial
problem. However, the drain of professionals and skilled workers, who seek

employment in Arab countries or the West, causes shcrtages in these categories.




111. GOVERNMENT POLICIES RELEVANT TO ThE DEVELOPMENT OF PESTICIDE

INDUSTRIES

a.

The Pesticide Legislation and its Enforcement:

1. Pakistan has established its Pesticides Registration system in
1971 by Ordinance No. 11/1971 which also regulated the import,
manufacture, formulation, sale, distriburion and use of pesticides.
This Law has been supplemented by a statutory noctification (SRO
1187 [1] 73) issued by the Ministry of Food Agriculture and Coope-
ratives in 1973, and zmended by Ordinance No. XII of 1979.

The Law requires that in order to qualify for registration, candidate
pesticides nust be cleared by PARC's Federal Pesticide laboratory

by analytically confirming the claims concerning chemical composition
and physical properties made by the applicant. For the purpose of
this clearance the Director of Federal Department of Plant Protection
shall ask for larger samples for field trials to be conducted for

two crop seasons (i.e. two years) by at least two Provincial Plant
Protection Institutes in collaboration with the technical represen-
tatives of the applicant. The results of the field trials ire sub-
mitted to a technical sub-committee headed by the Director of Federal
Department of Plant Protection for evaluation, based on which the
Agricultural Pesticides Technical Advisory committees (APTAC), the
head of which is the Federal Secretary of Food and Agriculture,

makes the final decision concerning the registration of a product.

The whole process requires two to three years.

Since the Ordinance and the Rules came ints effect, several experts,
task forces, interest groups and agencies have scrutinized, and

often criticized the registration procedure. Outside critics generally
believe that they are too complicated and unnecessarily tedious

(USAID study on Plant Protection in Turkey, Iran, Afghanistan and
Pakistan, 1972, and ESCAP report on Basic Supply and Marketing Data

on Agro-Pesticides in Pakistan, 1971). The USAID research team saw

no value in committing valuable research talent to field tescing of
comoounds with synonymous active ingredients (but different trade
names) and suggested that mammalian toxicity, primarily acute toxicity
should be given more weight in approving or not approving a pest-cide.
In view of the inadequate availability and use of proteczive

clothing and masks specified in the statutory notification of 1973




for the application of pesticides (para W/18/z) and of limited
research personnel resources at provincial level, these observa-

tions and suggestions seem to be very valid.

Representatives of the industries, in particular the local enterpreneurs
boch in the private 2nd public sector, gave voice of dis-satisfaction with

the registration procedure in connection with two points:

(a) Extensive field testing requirements for commodity pesticides
already registered and used in the country under a diffirent
trade name (see reference to USAID report) and

(b) Registration c® pesticides by a brandname.

Okt jection to the tedious field testing requirement for commodity
pesticides seems to be a legitimate complaint voiced by local industry,
as no investor or enterpreneur cou'd afford to erect manufacturing facilities,
only to produce a representative sample for field testing and then keep
his facilities and capital idle for two yez-s (i.e. two crop seasons).
This would be an economic nonsense. long field trials would also necessitate
employment of technical experts by the applicant to cooperate with the pro-
vincial research personnel in the organization and implementatioun of the
field tescs. This could easily amount to an addirional cost of twenty to
thirty thousand US dollars, further aggravating the position of a local
applicant and leading to disinterest in manufacture. Obvicusly this situation
is also against the interest of the national economy and requires rectifi-
cations. An accelerated registration process for locally produced commodity
pesticides limited to chemical identification, aging, physical and laboratory
biological tests would seem to be a reasonable basis for resolving this

problem.

As for the registration under brand names, this is a universally
accepted practice and in effect a tool for protection againsz adulteration
and misuse of pesticides. However, it is also a common practice to show
both in the registration document and on the label of the pesticide the
common name of the active ingredient, not only the chemical composition, in

order to give guidance to dealers and facilitate the choice by the users.

Only if these amendments are clearly stated in the Act of registracion,
it can be hoped that loucal investors would consider establishment of new

pesticide production facilities. Local production of widely used commodicy




pesticides meanwhile should lead to increased competition, suppression of

prices and less dependence on supplies from foreign multinational companies.

2. A recent study on the implementation of Pesticide Legislation carried
out by a commirtee of specialists under the directive of the Chairman
of the PARC/ Secretary ARD/ also concluded that since the Ordinance and
the Rules have been in operation for more than a decade, 2 ravision
based on past experience and developments mainly caused bv the transfer
of pesticides distribution and sales from public to privare sector,

would be timely and necessary.

Other points raised by the study relate to improving the administration
of the pesticides legislation and the technical research facilities for
biological efficacy, residue analysis, toxicology and environmental -

implications.

As regz2rds the administration of Pesticide Legislation, one has to -~-
concur that in the present organizaitonal setup, the Deparmtent of
Plant Protection has responsibility, beth in administrative and pro-
fessional sense, beyond their means. The operation of APTAC and its
Technical Sub-Committee could also be improved by providing a broader
technical base for and streamlining their operations to meet all re-
quirements both in the extent of coverage and time efficiency of their
work. In tnis respect creation of an independent Federal Agency or
body under the Agricultural Research Division of the Ministry of Food,
Agriculture and Cooperatives, which would have the sole authority in
the administration of the Pesticide Legislation and wculd integrace
all technical services needed in the enforcement of the legislation,
would be a logical and pracrical step. However, inclusion of all
toxicological and environmental studies in the programme of any such
agency would again lead to stretching too thin their technical and
human resources and cause inadequate performance of the institutions.
Besides, toxicology studies would be iustified only on new compounds
and compositions which have not been exhaustively examined by other
agencies, endowed with ample financial and technical means required

for this type of work (e.g. multinationals, US, Europe, etc.). Use

of foreign toxicology data is a common practice even in developed countries

except for very special local conditions and requirements if such exist

(e.g. extreme climatic, use pattern, socio-economic factors etc.).
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On the other hand much more attention and effort seem to be justified
in enforcing the Pesticide Law. The Ordinance and the Rules are com-
prehensive and well designed documents and devote great actention to
the control of pesticides approved and marketed in the country, but

in fact little or perhaps none of the relevant nrovisions are presently
enforced or carried out. The establishment of an appropriate number
(at least one in each province, perhaps two in Punjab) of quality control
laborat¢ries seems to be a minimum requirement. These laboratories
should carry out continuous and routine random inspection and analysis
of marketed pesticides first of all at distributors and dealers' level.
dccording to one estimate, taking in consideration that some 200 formu-
lations are registered which are being handled through five storage
plants, twenty distributors and about 500 dealers, until they reach

the farmer, for exerting an adequate control at all distribution levels
about 240C0O analyses would be required, or about one hundred samples

a day. This divided among five quality control laboratories, would.
mean 20 to 30 samples per day, which should not be difficult to handle
by relatively small teams of technicians. For sampling pesticides on
the market, inspecrors could be used as outlined in the Ordinance of
1971. However, it could be an economically better and more efficient
approach to entrust the task of sampling ro extension officers, who

spend a substantial portion of their time on duty in the field.

The number of brands and formulations presently registered stands
around 200, and as more are coming 2very year (Annex &) it seems to

be a legitimate question if the f~armers do not get simply overwhelmed
by the multitude of brand names and associated promotional activities.
One way to minimise this danger would be to show the common name, not
the chemical composition of the active ingredient, on the lable in bold
printed letters as large and eye catching as those of the brand names,

(apparently registration is already being done Ly common name, too).

Most of the agro pesticides being toxic material, their sales and
handling should be only in the hands of qualified and licenced dealers.
This could be achieved by organizing training courses for the dealers

on a regional and mandatory basis followed by granting the licences which
would clearly state the legal and moral cbligations (code of conducr)

of the dealers vis-a-vis the customers (farmers). Repeated offenses

of this code should lead to the revocation of the licence. Pesticide




manufacturing and importing companies would be required to cover
the cost of the above training courses. The principle of using only
qualified and licenced dealers in cthe distribution of agro pesticides

could be incorporated in the Ordinance and Rules.

6. Conditions permitting (i.e. if appropriate pilferage proof sealable
containers in all required sizes would become available) the sale of
agro pesticides from open containers should be forbidden with severe
legal consequences such as withdrawal of dealers licence to reduce

the danger of accidental poisoning and product adulteration.

B. Financial Policies

Current financial policias regulating the import of pesticides and other
materials required for their manufacture such as adjuvants, solvents and ‘
carriers, containers and packaging materials are entirely counter-productive |
for the development of a local pesticides manufacturing industry in any l

form or stage.

In 1980 the Government stopped importing pesticides by Government tenders
and since then imports are lefr to the private sector based on the recommen-
dations of the Provincial Plant Protection auchbricy. When the tender
systems was abandoned, the import of pesticides and auxiliary materials has
been regulated by the Ministry of Finance. According to these regulations
which are very complex, finished products could be imported with a 10 percent
duty while components of the finished pesticide products, such as technical
active ingredients, needed in the local production, adjuvants, carriers,
surfactants and packaging waterials or containers carry a duty charge from
20 to 115 percent. Even local components of pesticides formulations, such
as xylene, a solvent commonly used in liquid emulsifiable concentrares, is
being taxed to the extent of 10 percent sale tax. The same solvent as a

component of finished products is not taxed when imported in such forms.

The multi-national pesticide companies, who import an overwhelming
proportion of the pesticides succeeded in their lobbying efforts to ger the
finished pesticide products exempted of all duties and taxes thus enlarging
the gap in tax and duty charges between finished products and raw macerials.
As a result, a very large segment of ine domestic formulation industry sctcpped

operation because they could not keep up their competitiveness. ELven rhose
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multi-national companies which established formulation facilities in Pakistan
are doing little if any local formulation for the very same reasons, although

they may not admit it publicly.

These conditions created an almost monopolistic situation for the big
international concerns, who can import products without substantial compe-
tition and set arbitrary sales prices. 1In fact many of the pesticides
imported in Pakistan have sold at prices exceeding by 20-100 percent the
world market prices or even prices set by the same companies in not too

far away Asian Countriesz (Aanex 5)

Local formulators trying to get a share of the market have to import
the technical active ingredient, adjuvants and other auxiliary products,
with duty and sales taxes levied on these products in the magnitude of an
aggregate 30 percent. Furthermore, imported packaging materials (polyeth-
lyene bags) and metal aluminium sheets or containers carry and agrregate
115 percent duty, sales and surcharge taxes, rendering local formulatiod

operations nearly impossible.

Some local enterpreneurs would like to undertake not only the local
formulation of pesticides, but also the production of some active ingredient.
They are facing the same situation. On each intermediate, duties and taxes
are levied which are practically prohibitive and result in stifling any

local initiative.

Obviously this situation required urgent attention and rectifizacion
if the utilization of existing local facilities is to be saved and erection
of additional production units is to be encouraged. It would be quite
normal to reverse the present system and levy a duty on all imported
finished products which are or could be formulated in the country, whi'e

exempting the local products of such charges.

A similar scheme could be applied to the manufacture of technical
active materials. Formulators and distributors could be induced to use
locally manufactured ingredients in their final products if such ingredients
are a part of the formulated compositicn and domestically available. EBro-
tective tariff policy would be considered internationally acceptable in
such cases. Presently, there are only two active ingredients locally

produced or produceable, BHC and DDT. Imports of any combination containing
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these ingredients should be discouraged by Juty levied on such imports.
The same tariff proteciton could be extended to any pesticide technical

active ingredients manufactured domestically in the future.

The problem of mecal containers deserves an individual evaluation
because liquid formulations requiring such packaging materials are highly
popular in the country and probably account for more than 80 percent of the
current consumption. Loczl formulators presently would have to use con-
tainers manufactured domestically by a2 semi automatic (semi-manual) process.
A large portion of this production, put at about 30 to 50 percent, is
defective and develops leakage during transportation or storage. This
leads not only to substantial material losses, but opens an easy way for

adulceracion and for accidencal poisoning.

Initiatives to obtain an import licence for an all automatic metal,
preferably aluminium, bottle making machine have been blocked with the
explanation that in the domestic production of containers utilizac.ion of
manual labour to a potentially maximum extent is an imperative principle.
These arguments leave out of consideration the loss of work opportunities
of a several times larger work force in half a dozen of formulacion plants,
which cannot operate at capacity because of the poor quality and inadequate
selection of the local containers. A reasonable solution to this problem
should be found very urgently if a permanent or loag lasting damage to the
local pesticide formulation industry is to be avoided. The logical solution
would be to authorize the import and installacion of one or more modern,
fully automatic aluminum bottle making machines ‘and the duty and tax free
import of an adequate amount and quality of aluminum sheet for local
industries. Duty and tax exemptions are presently granted to metal and
polyethylene sheets used for the local manufacture of agricultural implements,
sprayers and fertilizer bags. Metal pesticide containers should be included

in the same scheme.

Iv. PESTICIDE DEMAND AND SUPPLY

There is no reliable information on the consumption of agro pesticides
in Eakistan. thus it is pracecically impossible te define current or to project
fucure demand. The situation is further complicated by the fact that

imports and highly subsidized sales before 1980, were haandled by Covernment
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agencies (Department of Plant Protection and Department of Investment
Promotion, and Supplies) and procurement figures could be misleading

because:

a) large quantities of pesticides remained unsold
b)  substantial losses occurred during transport ard storage.

c) stocks which exceeded recommended sheiflife, have been (or
should have been) disposed of. For example in 1976, 14000
tons of pesticides were imported and according to some reports,
stocks dacing back 6~15 years zre still around in some storage
places.
Sales figures compiled since 1980, when Government subsidy stopped
arnd sales were handed over to the private sector, are also meaningless
because in the transition period sales have drastically dropped and have

still nct entirely recovered although the yearly growth rates wers excep=

tionally high (30 to 110 perccnt), thus useless for establishing and plotting

trends:
Year Sales/million rupees Increase % (approximate)
1930 100
1981 250 150
1982 330 30
1983 570 80
1984 740 30

(Forecast)

Statistics released annually by the government on 'spray hectares”
can be also misleading because they do not necessarily covec full season
protection of the same given area. For instance one or two sprays in a
cotton field may prove useless, the real requirement could be five to six

applications.

Estimates based on crop areas are also unreliable because of socio-
economic factors. Small farmers, who are not equipped 2ither fianncially
or technically to carry out chemical plant protection measures, are still
engaged in cotton production, sometimes with disastrous results. Crop
areas belcnging to these farmers cannot be included in the demand column

under present circumstances.

énd finally consideration of farm sizes, in connecticn with crop areas,

as a definite indicator ¢f demand is not a reliable guideline because cultural
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customs and processes vary widely in the country from one pocket of land

tc another. Cotton, the cash crop demanding the most extensive application
of pesticides, primarily insecticides, is grown cn about 1,900,000 ha. It
is also believed to take abour 90 percent of ali insecticides sold in

the country. Based on this, sales organizations estimate that presently
one third of the cotton growing area gets only one treatment calculated

on country-wide total acreage. However, demand cannot be put eighteen times
(3 x 6 treatments) higher because of the above mentioned socio-economic

and local conditions and circumstances.

Pesticide distributors are optimistic that the market growth will
continue at a rather brisk rate (20-30 percent p.a.) for a number of years,

but nobody volunteers or ventures to make a projection.

Beside cotton, rice, sugarcane, tobacco, fruits and vegetables, and
maize represent significant current and potential markets for pesticides.
Wheat, the iargest crop in the country is just emerging as a market primarily
for herbicides since human resources cannot be indefinitely stretched for
hand weeding. In view of this it is possible chat in five to ten vears
sales will double again. This looks also likely based on consumption figures
in other countries in the region which are usually higher per crop area unit
than in Pakistan. A potential surge in the use of herbicides could also
substantially conrribute to this process. According to estimates of local
rormulators herbicides mav take 30 percent of the total pesticide market

in three t> seven years.

In the public health sector the control of the malaria vector represents
a substantial insecticide requirement. DDT was used from 1960 to 1976/77
periodically alternated with BHC. Due to mosquito resistance to these pro-
ducts, malathion is being currently used at the tune of 5-600 t/year. How-
ever, malathion is more expensive and signs of incipient resistance against
malathion have already appearéd, on a trial bases mosaical spraying is
carried out with propoxur, benthiocarb and landrin, all much more expensive
than DDT or malathion. 1f malathion resistance continues to grow, substitu-
tion wili represent a great problem according to WHO local officials. It
is hecped that by then the resistance to DDT will subside making its use once

again possible,




The supply of pesticides is secured to a large extent by imports.
Except DDT and BHC, there are no commercial domestic manufacturing
facilities. Conditions at Nowshera DDT plant have deteriorated o the
point that it has lost its potential production capabilities except for
formulating DOT 75 percent W.P. The Ittehad Pesticide Plant at Kala Shah
Kaku (Lahore) is out c<f operation since February 1980 and both the BHC and
DDT plants, with installed capacities of 1400 and 1300 t/year respectively,
could be reactivated. These quantities could be readily consumed in the
country, if marketed through an efficient distributor and dealers network

with proper promotiou.

On the other hard. most of the larger multinational foreign pesticide
companies are represanted in Pakistan and have strong sales. Most of them
import finished products by own local offices and seem to dominate the
market. Since pesticides sales are much dependent on crop seasons credits,
the capital strong multinationls enjoy an edge over their local competitors.
Although most multinationals have local formulation capacities, either own
facilities or through an agent (joint venture), outside granular and dust
formulations, relatively modest portions of their sales are locally formulated
for reasons given in chapter I1I1. In 1982, 1104 tons of active ingredients
were sold, in 1983 this figure rose to 1525 tons, an increase of about 40
percent. The sales value grew by 80 percent which can be explained by the
introduction of several new pyrethroids, products of high unit price, but
used at lower concentrations and dosages. Inflationary forces also played
some role in this steep sales value increase. A common problem for all
local formulators, be it associated with a muitinational company or not, is
the container. Hand made seams of metal containers often leak (up to 30%)
causing considerable waste. Attempts are made to glue the seams that is
supposed to hold tight under factory conditions, but may prcve ineffective
when it comes to transportation. It is highly recommendable, that the Govern-
rient cooperates with pesticide formulators to find an economically acceptable

quick snlution to this problem.

In general it can be staced that the private import and distribution
system is up to the task to provide adequate pesticide supplies for the
agricutlrue, wich the exception of some seasonal spot shortages. The com-
panies also carry out an agressive sales policy providing crop-seasonal
credit to farmers and technical advice to the dealers. They apparently meet

their calculations parcly because sale prices of pesticides in Pakistai. seem
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to be in many instances considerably higher than the world prices, or even
prices in other countries of the region. Othner tools to promote salzs

consist of giving generous commissions to the distributors and deaiers.

Besides the bad quality containers which cause serious losses in
liquid formulations very popular among farmers, dealers may represent
another weak link in the chain of distribution of pesticides supplies.

As mentioned before training and licencing may overcome this defficiency.

Training costs could be carried or shared by industries.

V. THE PESTICIDE INDUSTRY IN PAKISTAN

A. Local Manufacture of Activ2 Ingredients

There have been only two commercial scale pesticide active ingre-
dient manufacturing plants in Pakistan. The Nowshera DDT Plant and-—
Ictehad Pesticide in Kala Shah Kaku (Lahore), both belong to the Federal
Chemical and Ceramics Corporation Limited (FCCCL), a holding company

of Karachi.

Nowshera DDT Plant

It has been commissioned in 1954 with UNESCO assistance to provide DDT
75 percent WP for the malaria vector control, with a capacity of 600 t/year
technical DDT. The plant had a monochlorbenzene (MCB), a chloral and a DDT
(condensation) production unit and WP formulation facilities of 2500 t/year
capacity. The entire production of the plant was procured and used for the
malaria vector control campaign implemented by the Go -rnment. W“hen in 1977
the use of DDT for this purpose stopped because res’ .ance of mosquitoes
developed, the company was lefr with substantial technical DDT sctccks, of
which 400 tons are still there. The plant as such is inoperational since
1978, some equipment (che chloral plant) is used for other production purposes
such as A12 (SOQ)J. The liquid formulation capacity was temporarily usad

for producing malathion 50 EC, until the US Aide programme stopped.

Since becoming idle the MCB plant has been stripped, the chloral making
glass lined equipment is still in place and partly usable, the condensazion

unit requires substantial repairs.

As the company was exclusively working for the government anci-malaria
campaign (public sector) it has never set up a marketing division or hired

a marketing manager. This is one of the main reasons why the 400 t. technical
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ODT is still in stock. Faint efforts have been made to sell zhis stock

as 25 percent EC through a distributor with little success. One explanation
could be insufficient promction and unattractive return for the discributors
deriving from low commission (8 percent) and low unit price (about &40 Rs/1l).
Obviously distributors and dealers push i the forefront products on which
return is much greater, like a product which sells for 150 - 250 Rs. per litre
possibly with a commission of 20 to 30 percent. The technical management

of the plant is well qualified and would like to restart DDT production.

However, this does not seem to be possible because:

a) monochlorbenzene, oleum and sulphuric acid would have to be
transported to Nowshera from Lahore, a costly long haul;

b) in the present private marketing system Nowshera would not be
equipped to compete because of constrains on promotional
activities and structural weakness at this state owned
company ;

¢) reconstruction of the remaining incomplete faciiities would
cost at least about 12 to 15 lakhs.

Insctead consideration could be given to manufacture dichlorves (2,2 -~
dichloroethenyl dime-hyl phosphate) and trichlorofon (dimethyl 2,2,2,
trichloro -1- hydroxy-ethyl phosphate), both direct derivatives of chloral,

in the existing chloral making and chloral distillation facilities which

are in working condition. The problem of marketing would still exist unless
the technical materials or end-products were passed on tc Ittehad Pesticides
for marketing. A third possibility being considered by the Plant Management
and FCCCL is a foreign offer to utilize the chloral plant for the production,
basically formulation, of detergents working with imported technical con-
centrates. It would require a khorough techno-economic analysic to evaluate
which of the rhree possibilities, including the production of aluminum sul-
phate, would be technically and economically best. The formulation facilities
of Nowshera are uniquely suitable for the production of DDT 75 WP. Therefore,
their preservation is important. They could be the key to exports to coun-
tries of the region where DDT is still used for mosquito control in cthis

form, preferentially recommended by WHO. For a list of equipments availatle

at Nowshera please refer to Annex 6.

A much more drastic, solucion would be zhe privatization of the

company, in other words selling the plant to a private interest.




Itcehad besticides (1P}

Ittehad Pesticides is on the same site with Ittehad Chemicals (IC),
its history has much common with the Nowshera DDT plant. 1Its DDT production
plant was commissioned in 19€4 with an installed capacity of 1320 t/year.
It started as a profitable operation. The production was based on ~hlorine
coming from the electrolysis plant of IC, which did not have use for the
50 t/day chlorine, and the product was sold to the malaria control and to
Government sponsored agro-pesticide programmes. The MCB unit's capacity
is 8 t/day, but only 3 t/day have been required for DDT production. To
make use of the large excess of chlorine, a BHC plant was erected and com-
missioned with Stauffer know-how, producing 1400 tons/year of a 23 percent

gamma product, a uniquely good technical quality in worldwide relatiom.

In 1977 the use of DDT and BHC for mosquito control has been suspended,
in 1978 the Government subsidized agro-pesticide procurement and distribution
scheme started to phase out, in 1980 the Government subsidiz2s stopped and
the distribution and sales of pesticides were given to the private sector.
This hit hard at IP who had only a scant marketing operation. Production
in both plants stopped in February 1980 leaving 1P with 1000 t. DDT and 1400
tons BHC in stock. However, no real marketing effort followed. First it
was hoped that the National Fertilizer Corporation and Nationsl Fertilizer
Marketing Limited would take over the marketing, but BHC/DDT proved to be
too small for them to generate genuine interest. The bad publicity given
to BHC/DDT, which bordered some times a hysteria, and the competition by the
private sector proved to be disastrous in 1979/80. 1In 1980/81 a turnabout
materializzd chrough greater marketing efforts and inclusion of Zimeon, a
Lahore private distribution company, in the scheme, resviting in three times
better sales than in 1979/80. Sales have been continuousiy improving ever
since. DDT is being sold to agriculture, mainly cotton growers as 25 percent
EC in xylene solution and in combination with Zolone (14 and 27 percent EC)
BHC as ~otton dust and wettable powder, alsc in combination with Sevin
(Sevidol, Annex 4). Finally the company finished 1983, after several years
of losses, with a modest profit (Annex 7). Current BHC and DDT scocks amount

to 400 t. each, and probably will be sold dur:ing 1984.

Since both plants were closed down in 1980 their reactivation will take

some time and the repair may take six mcnths and cost about Rs. 7 - 8,000,000.

Tt would be imporcant to maintain the continuity of Lhe flow of DDT products
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for agriculture, lest the farmers loose interest in using them. It would
be therefore advisable that IP take over the stock of Nowshera when their
own stock is exhausted to be able to keep up deliveries rext year, which

hopefully will increase beyond the amount of DDT in stock.

In view of the extensive cotton growing in Pakistan the future of
the BHC/DDT plant seems to be safe. There is still quite a campaign behind
the stages against these prodiucts but fortunately not as exaggerated and
hysteric, as it was earlier. In this respect it is noteworthy that both
in India and China DDT and BHC are used in the agriculture from 15 co 100
times higher race. 1t could be also of interest to note that recent studies
concluded that much of the DDT residues reported earlier, may have been
errcneously attributed co DDT, since PCB's could not be distinguished from
DDT by instruments available earlier. A recent study carried out in Taiwan
also indicates that the 30 percent lifetime of DCT in soil under tropical
conditions is only about 6 months, much shorter than under temperate climates.
In view of this it would be advisable to start the reconditicning of these
plants as soon as possible, beginning with immediate preventive maintenance
works. (A recent statement of FAO on the use of DDT in agriculture is atta-

ched as Annex 11).

B. Local Formulations

On paper tnere are a dozen local formulacion plants, but only nine seem
to be active to a varying extent at the moment (Annex 8). For over a decade
granular pesticides dominated tha market in Pakistan. With the private
sector operating the market the farmers' preference has been given more
weight and EC's seem to have come up on the top of the contest, because
they are easier to handle than WP's or granulars, particularly if the applica-
tors are not of high quality. This is a strange situation, because still
very little, perhaps not more than 1000 t/year EC is being locally formulated
in Pakistar. The reason is high cost of components (sclvents, active ingre-
dient, adjuvants, etc.) because of duties and sales taxes and non-availability
of goo<Z quality and satisfactory choice of containers. With these justifica-
tions most EC products are currently imported, although the domestic formu-
lation capacity several times exceeds the current demand, (Annex 9).
Practically no wettable powder is formulated presently, they are not popular
with farmers and often plug-up the sprayer heads, repeated cleaning of
which is a nuisance to the farmer. The main cause of tiis phenomenon can

be found in the low quality of sprayers.
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Granulars (Diazinon, Thimet, Disulfoton, Birlane, etc.) are still
formulation to a large extent in the country using sand and brick-chips
as a carrier and the coating method. Since granulars usually contain not
more than 10 percent active ingredient, their import involving trans-
continentel rransport would be very costly and could increase prices exor-
bitantly. Since the country is endowed with adequate granular carrier
resources this formualtion activity is likely to continue strong, for a
while. Many of the inert ingredients and some auxiliaries used in conven-
tional formulations are available in the country. For details please refer
to a report by Dr. S. Zafar Masud appended as Annex 9. Measures, primarily
financial policy changes, that could revitalize the EC formulations industry
in the country have been discussed under chapter III1/B. It would comsist
of dropping sales tax and duties on imported components of pesticides for-
mulations and the packaging materials needed, sales tax on xylene, a solvent
produced by the National Refinery Limited, at Karachi, and caking appropriate
steps to set up a local leak-proof container production line, using duty free
metal sheet. Early corrective actions in these matters are highly desiésble.
In addition to the above conventional type of formulations, there are
sporadic initiatives to introduce some new type cf formulations such as
flowable concentrates, imported and repacked locally for the time being

(Farm chemicals 60 percent owmed by Ciba Geigy’.

Formulation capacities in all conventional types by far exceed the
local requirements (Annex 9). Appropriate Government policy promoting the
utilization of these capacities to the fulles possible extent would be

required.

A rather unique type of activity is being initiated by a Karachi
enterprise, A.G. Services and Supplies. It intends to set up jointly with
Degesch a tabletting and packaging facility for aluminium phosphide with
a capacity of 200 t/year of a 56 percent product. Present need is about
150 t/year thus the new facilities would amply cover domestic requirements.
However the success of this undertaking would much depend on the same
financial policy prerequisites enumeraced above (primarily duty free packaging
material). This operation could resule in 50 percent savings in packaging
materials and a bhetter supply of the fumigating agent not only for Govermnent,

but also for privace stocks of food grains.
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C. Imports

Except BHC and DDT based insecticides all other pesticides have
been imported to Pakistan. Before 1980 all foreign procurements were
made on a tender basis by the Department of Investment Promotion at the
recommendation of che Department of Plant Protection. The quantities,
compositions or brands were all decided at the administrative level, the
consumer (farmer) has been completely left cut of the process of selection

and decision.

Since 1980 the imports are made by pesticide manufacturing and
distribution companies based on certificates of recommendation from the
Provincial Governmments. At the beginning imports of finished products
carried a 10 percent duty, however, this has been removed at the lobbying
of the Pakistan Agricultural Pesticide Association, leaving duties and
taxes levied only on unfinished products, components of pesticide formula-
tions thus giving an edge to importers over the local formulators. This
situation led to a substantial shrinkage of the local formulation indusety
and a strong upswing for the import of finished pesticides. Thus the
pesticide consumption figures given in Chapter IV, refer with few exceptions
(mainly DDT and BHC based products and granular formulations) to imported

pesticides.

A detailed list of pesticide imports and sales for 1982 is attached
as Annex 10. On examining the list it becomes evident that insecticides
dominate the market and within this group the synthetic pyrethroids are
being promoted and sold at a fast increasing rate. Annex 5 gives the local
unit price of 20 pesticides selected by RENPAF a UNIDO sponsored regional
pesticides project for a comparative evaluation of marketing practices in
the region. This would indicate that prices in Pakistan are generally

higher than in most of the other countries in thea region.

Imports in 1983 have reached US $50 million and next year's figure is
expected to rise to about US $60 million. This represents a level of con-
sumption where serious consideration should be given to the expansion of

the local manufacture and formulation of pesticides.

However, present import regulations are counter-productive to domestic
formulation or manufacture of pesticides. Appropriate tariff measures
could provide incentive to formulators and protect local pesticide industries.

As concerns compositions and formulations containing active ingredients
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manufactured in the country, presently DDT and BHC, imports of formulations
containing these active ingredient may be made contingent on the full

ucilization cf the local products on a priority basis.

D. Distribution and Marketing:

Prior to 1980 procurement of pesticides was done by the Federal

- Government. The distribution and marketing has been organized by the
Department cf Plant Protection in different ways in the provinces. In
Punjab and Sina provinces the private sector has been involved in the
distribution. In NWFP and Baluchistan distribution has been kept a Govern-
ment monopoly. This system, with direct Government involvement and direction
proved to be ineffective, costly and wasteful mainly because distributors
having no real stake in the sales, acted in a bureaucratic way which re-
sulted in large unsold stocl.s of pesticides, transport damages and losses

and overaged, deteriorated products.

In 1980 distribution and marketing of pesticides was handed over tc
the private sector. Apart from the initial difficulties in the reorganiza-
tion of the market, this decision proved to be fortunate, in as much as it
initiated a more effective distribution and marketing system. Distributors
were allowed to import all pesticides they chose to, if recommended by one
or more provincial plant protection authorities. New pesticides were
registered and a larger variety and selection was offered to the farmers.
Furthermore farmers were given a chance to purchase and use the pesticide
of their own chnice and so they became more involved in the process of

marketing.

The major markets for pesticides, in particular insecticides, are
cotton, rice and sugarcane. Maize, fruits, vegetable and tobacco are
potentially also important outle:ts for pesticides, particularly in the
northern parts of the country. However, presently the market is dominated
by the pesticides requirements of cctcton. Accordingly 90 percent of the
pesticides sold are insecticides and cotton accounts for 80 percent of the
total sales volume. In spite ot this impressive consumption of pesticices
1n cotton production, some limitations and weeknesses of the system are evident.,
Only about one third of the cotton area gets treated probably not with
the required number of treatments. Larger cotton farmers are believed
to be more regular users of insecticides. Small farmers may not even

realize the full advantage of the application of pesticides and many cf
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them are>lacking proper application equipment. Since cotton production

is an age-old tradition among small farmers it would seem worthwhile to
encourage volantary cooperation of small farmers in farmers associations
or cooperatives by providing meaningful incentives, like interest free
long-term credits for equipment and other physical inputs. In view of
social attitudes common in Pakistan, a drive for such a cooperative scheme
should avoid any appearance of achieving it by imposition or coercion.

Llf progress could be made in this direction, the use of physical farm
inputs, including pesticides, may substantially increase, and marketing

efforts could become more successful.

The strongest promocional tool in, and at the core of the current
distribution and marketing system, is the crop season credit, provided by
the distributors to the farmers. Without it, in the opinion of many
distributors, the whole market would collapse. This is also a determining

factor in terms of competition among distributors. The capital strong

distributors, such is multinationals clearly have an advantage over ‘'ass
endowed competitors which are mainly the local enterprises. Government
owned operations like Nowshera and IP have experienced particular difficulcy
in adjusting themselves to the new situations, because of the inherent
bureaucracy in those companies. Despite the apparent disparities, there
seems to be no other effective aiternative system on hand, and local entre-
preneurs and Govermment owned companies would have to adjust themselves

to the situation. The management of Government companies ought to realize
that investments in the promotion of their products is indispensible, even

if its initial consequences appear to be negative in financial terms.

Mention was already made of the important role the dealers play in
the marketing system. Countrywide, there are about 300 pesticide dealers.
However, only about half of them are considered active and effective.
With the high rate of illeteracy, che small farmer is almost entirely at
the grace of the dealer (and the extension service) when he seeks a pesticide
providing the best protection against ravaging pests decimating his crop.
Dearlers are of course guided by profit motives in their operation and chis
could lead to unhealthy distortions in the market. Selling high-cost
products carrying premium commission is not in the interest of the farmer
or the country. Full control to avoid this phenomenon is not possible.
However, giving a basi: training to the dealers to understand the weight

and consequences of their conduct and licensing them, which could be revoked
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if serious and recurring malpractice is noticed, should mitigate tais

problem.

Upgrading the extension service could also significantly contribute
to the control of the problem and improve the assistance provided to the
farmers. Only well trained extension officers, who are constantly in the
field, can give the guidance required by the farmer, and, time allowing,
check routinly on rhe activities of dealers by spot visits and intimate

contact with their customers, the farmer.

E. Qualicy Control

Distributors are not known to carry out any quality control of their
products in the marketing chain. Whenever, an expiry date is shown on the
lable it should be distributors'/dealers' responsibility to remove the
product from the market. Otherwise it would be left to the network of pro-
vincial government quality control laboratories (as proposed under para
I11/A/3) to continuously check the quality of the products, while offered

for sale.

VI. REVIEW OF PESTICIEE RESEARCH AND EVELOPMENT IN PAKISTAN

i) Agriculcural Research Institutions

Most of the research work done at agricultural institutions relate
to the applicacion of pesticides, ~esting efficacy on different pests
and making recommendations on their use. The coordinating agency is the
Pakistan Agricultrual Research Courcil (PARC). The Central organization
is the Federal Pesticides Research Laboratory, Karachi. For its orga-
nization please refer to the Chart (4nnex 12). It has a wide ranging
programme including examinatior and analysis of pesticide samples sub-
mitted for registration, aging tests, residue analysis on plants and
in soil, biocassays related to insect resistance, in other words, mainly
testing activities. R & D projects are under considerations such as
the use of vegetable oils for pesticide formulations and effect of con-
tainers made of different metal sheets on pesticides and their shelflife,
While these are important enough subjects to study, they have more of
a commercial than sciz2ntific or use relevance thus they would fit in
the R & D programme of industries and any conclusive result would benefit

first of all them.

Neither the multinational importers nor the local formulators conduct

any R & D activity specifically directed to local problems, for instance




ii)

- 24 -

to aevelop new formulations or combinations specially suitable to
combat the pest population in an integrated way under Pakistani condi-
tions or investigating products and combinatizns that would permit

the reduction cf the number of treatments required. It is suggested
that the Pesticides Laboratory fill this gap by concentrating on this
type of research work. A comprehensive research progremme should be
designed, which in addition to the aspects already mentioned could
also encompass work on carriers and auxiliary products (e.g. synthetic
silica). This would require laboratory equipment which is lacking
presently. Hopefully, this can be acquired through bilateral aid or
UNUP tehcnical assistance and consequently an appropriate operation
could be set up in the new qu.rters of the Pesticides Laboratory to
become available soon. Abroad training for staff co undertake for-

mulation research, would be also essential.

Other major agricultural institutions connected with pesticide work are
the Punjab Agricultural Research Institute at Faisalabad and the Cotton
Research Institute at Multan. They run field efficacy tests with can-
didate pesticides and could combine forces with the Pesticide Laboratory
when the phase of field testing is reached. Any results of these

efforts that represent commercially exploitable values and are potentially
beneficial for the agriculture and national economy could be transferred
to public sector industries or licensed to private companies for produc-

tion and marketing.

Synthesis and Process Research

Pesticide manufacturing industries do nut conduct any synthesis
or process research. Know-how and processes in use for the manufacture
of BHC and DDT were acquired from outside sources. There are no
plans to embark on R & D work, nor staff or equipment required for such

work are available.

The Pakistan Council of Scientific and Industrial Research, PCSIR,
Karachi has a research programme dealing with pesticide projects

called Pesticides, optimizing the process and production of:

a) Dipterex
b) Malathion
¢) Diazinon
d) Diazomet
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There was no clear indication on what basis these products have been
singled out for development work. No inter-departmental coordination
takes place with the Ministry of Agriculture or Ministry of Industry

in establishing the researh objectives, which are not clearly defined.
Apparently research ideas are ad-hoc submitted to the Ministry of
Science and Technology for approval, which seems to be almost aucomatic,
vegardless if the expected product will be marketable and useful or
not. The research ideas seem to be inspired by interest in the subject
on the part of a public or private organization but do not contain

an understanding or agreement for the financial support of the research
work, nor represent any obligation or guarantees to share the cost

with a potential user and beneficiary of results. This explains why
practically none of the research efforts until now would qualify as

a success and were utilized by industry.

The example of the malathion project could shed some light on the

complications that one may encounter operating under these conditions.

A process study for the manufacture of malathion was undertaken by ‘
PCSIR on the instigation of a private company, who showed sincere i
interest in setting up a production plant. The process study and

optimization tests on 10 kg batches reached a point that larger pilot

facilities were needed to scale it up to at least 100 kg. batches.

The facilities were not there, and the potential client rescinded on

his original intention. He interpreted that the registration process

would require produciung a representative commercial scale sample just

for the registration process which would go on as long as two crop

Seasons or two years, according to the provisions of the Ordinance.

He did not want to invest and keep his money tied up for two years, so

he abarndoned the idea.

Similar cases could be avoided only if interested parties, including
supervisory agencies reach an agreement preferably n writing on all
facts of the project implementation and the relevant cost sharing before

PCSIR embarks on pesticide development projects.

Other pesticide works being carried on at PCSIR are as follows:

a. Extraction o natural products (juices) from babul, mazri,
tea fluff and neem leaves which are believed to have nema-
tocidal activity. The leaves of mazri, a palm like bush,
are processed into a natural fiber which can substitute juce
to some extent, the juice of the leaves, a by-product ex-
hibits nematocidal activity.
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" b. Separation of components of the neem plant that have
insecticidal activity as fumigants.

¢. Production of zinc and aluminum phosphide, fumigant insecticides
of commercial value.

PCSIR is a multi-disciplinary organization active in chemistry and
applied biology and as such well qualified for pesticide research.

A cooperation between PCSIR and PARC could be also envisaged when it
comes to large scale field tests. However, the <ritical part of their
operation is the mechanism by which the research objectives will be
identified and ichieving the structuring of a solid, preferably con-
tractual, cooperation and coordination with other Government agencies

through the Ministry of Science and Technology.

A short visit to H.E.J. Research Instituce of Chemistry demonstrated
the very high sciertific and technical capabilities of this institution.
They would be able to handle any organic chemical research project

but their interest is on the theoretical side. Reproductive proces;
work on known products, e.g. insecticides, would not appeal to them
unless tied to some potential for substantial innovation. The super-

visory staff has also strong background in natural products.

As regards the problems that the local industry currently faces, it
would seem tc be a good and rewarding process develnpment work for
PCSIR to take up the preparation of lindane, or at least a BHC highly
enriched in gamma isomer, which could help Ittehad to market an
environmentally safer product. The te:zhn -al BHC produced at lttehad
is of a uniquely high quality (23% gamma isomer), so further purifica-

tion should not pose any great problem.

Also the optimization of the recovery of nicotine from waste tobacco,
if this raw material is in sufficiently large quantities available
could be a commercially valuable undertaking, the product being a
highly effective insecticide with no residual activity and in short
supply worldwide, thus with good export potentials. It is understood
that PCSIR Lahore has conducted a feasibility study on this subject in

the past. 1t could be reactivated.
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iii. Formulation Research:

As reported there is no activity whatsoever in this field in Pakistan.
It has been suggested in paragraph VI/i that this responsibility

could be assigned to the Federal Pesticide Research Laboratorv, Karachi
if an apprepriate framework, equipment and trained personnel can be

provided.

VII. CONVERSION OF EXISTING BHC/DDT PLANTS TO MULTI PRODUCTIOM UNITS

This problem has been the subject of discussions between UNIDO and
Pakistani authorities for many years. The adverse publicity of chlorinated
insecticides and the drastic changes in the marketing system, as well as
the appearance of resistance in mosquitoes, created a very difficult situa-
tion for these industries. They stopped production several years ago -
and were struggling to sell their stocks. Meanwhile the physical condition

of the idled plants has deteriorated to a variable but overall considerable

degree.

In Nowshera this process led to the dismantling of the monochloro-
benzene unit, to switching the chloral unit to the production of Alz (SOQ)3
and substantial damages in the condensation unit. At the moment the
chloral plant is the only intact unit, which alone does not justify a
reconstruction of the DDT plant. Instead it could be further used for the
production of chloral and some organophosphorus derivatives of chloral,
namely dichlorovos and trichlorfon, that are valuable insecticides of low
toxicity. However, it is possible that the conversion of the facilities
and organizaiton of the marketing would have a better chance under a
flexible private management. 'Anyhow, any new programme would have to start
with a techno-economic study relevant to any decision on the subject.
Serious damage occured also at lttehad DDT and BHC plants during these
years. To avoid further deterioration, the urgent authorization and imple-

mentation of preventive maintenance measures is required.

The worst being over, lttehad should prepare for the reactivation
of their plants, since outlets for agricultural application are improving
and all basic equipments and raw materials are in place. Repair cost is
estimated Rs. 8GC0,000. In view of this, there seems to be no good reason
to think of che conversion of the plants. Concerning the medium term fucture,

it would seem advisable to investigate the possibility of further refining
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the technical BHC, produced in a uniquely good quality at Itctehad, into
lindane or at least a much higher gamma content technical product, to
obtain a safer and more environmentally friendly product, which should

be also more readily accepted by the market.

VIIl. POSSIBILITIES TO EXPAND LOCAL PESTICIDE PRODUCTION

a) Formulation Industry:

All traditional formulations (EC, G, D, WP, S) are produced in
Pakistan, available plant capacity exceeding the requiremencs several

times.

EC formulations are very popular because of the case of applica-
tion. However tin cans, the usual packaging material for EC's, are of

low quality and cause a lot of problems.

There are new types of formulations which resemble the EC's in
the case of handling but do not apply aromatic organic soivents as
a diluent e.g. flowable concentrates, flowable powders etc. Flowable
concentrates are a fine dispersion of an active ingredient in an
aqueous medium, their production is not very complicated, and being
aqueous dispersions, they can be filled into plastic containers
or bottles. Primarily water insoluble solids are suitable for this
type of formulation, which is also very economic. Development of
locally produceable flowable concentrates therefore seems to be an

attractive objective.

b) Technical Pesticides:

i) Nowshera plant

On discussing the Nowshera DDT plant, referrnce was made
to the possibility of using the chloral plant, the only unic
which is in working condition, for the manufacture of dichlorves
and trichlorofon. Both compounds are organo-phosphorus insecticide
based on chloral as an intermediate, registered and currently
imported in Pakistan. A techno-economic assessment of the potential
output of the existing facilities should be made in relation to
the domestic demand. Very little, if any, addition and further
investment would be required to the existing facilicies to
accomodate the processing steps involved in the production of

the above two low toxicity organophosphates.
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ii) Itctehad Pe.ticide:

The continued production of BHC and DDT, the availability or
raw materials (NaOH, Cl2 sulfuric acid, oleum etc.) and possibility
for easy expansion makes Ittehad a potential base for pesticide
production in Pakistan. The desirability to process the tech-
nical BHC into a refined product has already been discussed.

The capacity of the DDT plant seems to be adequate for the medium
term, however, times may come when consideration should be given

to the expansion >f the production facilities.

Expansion in the production of other pesticides should
start with the evel'uarion of market potentials and proceed with
an aim at a balanced product line accomodating the national
economic iaterest to a maximum degree. Insecticides, fungicides,

herbicides and miticides could be considered for future development.

a) In any new insecticide facility, a certain degree of flexi-
bility should be built in, so (hat at least 2-3 products
could be produced alternatively. At first assessment, two

families of organophosphate insecticides appear attractive.

1) [(Me0), PSSH] 2)  [(me0), pscL]
Dimethoate Mechyl parathion
Malathion Fenitrothion
Ethion Fenthion
Phenthoate

Each facility utilizes an organophosphorus intermediate of
its own. Family one derives from dialkyldichiophosphoric
acids, family two from dimethylphorochlorodothicate. The
other reaction partner is different for each product, not
only each family. Borh groups of products are extensively
used in the country, they are of moderate toxicity and free
of patent protection, falling into the commodity class of
pesticides. The selection of one of the product families
over the other for production at Ittehad can be reliably
achieved only by conducting a prefeasibility study on the

subject.




b)

Cl

- 30 -

Besides organophosphorus insecticides, which are highly
attractive candidates for local manufacture because of their
popularity and usefulness in controlling insect pests,
another gruop of pesticides into which the expansion of
Ittehad would be natural are chlorinated herbicides. It

is estimated that with a DDT/BHC production at full blast,
Ittehad will still have some 30 t/day chlorine available

for other uses.

The simplest and widely applicable and therefore a very
attractive product group would be the chlorinated phenoxy
herbicides, the best known member being 2,4-D. Both reaction
partners used for the synthesis of 2,4-D are chlorinated

products, thus well fitting in Ittehad's programme.

CH3 COOH + C].2 CHZCI COOH + HC1
Acetic acid monochloroacetic acid )
@ OH + 2 CL, Cl@ OH + HCl
Cl
Phenol dichlorophenol
@ OH + ClCHZCOOH NaOQOH Cl@ OCHZCOOH + NaCl
Ccl cl
2,4~D

For the production of one ton of 2,4-D nearly the same amount
(0.960 t) chlorine is used. While today the demand in 2,4-D
and related compounds is relatively modest, the potenti-}

use of it or its derivatives (esters) is enormous, primarily
in wheat and rice fields, but also in other cereals such as
maize and barley. According to some private estimates,
herbicides shall account for one third of the total pesticide
usage by 199Z. Ocher estimates believe this could happen
within three years. Presently the share of herbicides in

the pesticide market in Pakistan is only about five percent.
The initiation of a feasibilicy study on this subject seems

to be well justified and timely.
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To continue the diversification process, a production unit
for copperoxychloride, a broad spectrum fungicide, could be
the third expansion target. Copperoxychloride is made from

scrap copper by one of the following methods;

1. Scrap copper is suspended in a NaCl + CuCl2 solution,
mixture is kept vigorously agitated and, in the presence
of a heavy metal catalyst, oxygen on air is blown into
the reaction mixture. The complex reaction leading to
the formacion of copperoxychloride takes place on the
surface of the copper particles, from where by constant
agitation, the copperoxychloride is continuously removed

in the form of a fine powder.

2. Equally simple is the chemical method, in which scrap

copper is dissolved in HCl to give Cu Cl, which is pre-

2
cipitated by NaGCh to give copperoxychloride.

Although the demand for a miticide alone is rather modest in
the countcry, miticide - insecticide combinations are widely
used in cottcn. Dicofol is a typical miticide and can be

made from DDT.

DDT is further chlorinated to give an intermediate which can
be hydrolized in the preseice of sulfuric acid and formic

acid to give dicofol.

Cl OH
! Hy SO, )
= (‘3 + HZO —_—— > Ccl -C - Cl + HC!
CCly !
Formic acid CCIB
dicofol

The above considered pesticides can be characterized by

simple production processes, absence of patent protection,

low mammalian toxicity (with the exception of the morocroto-
phos family) and potentially good size markets. Mos:t of che
products discussed would require the use of such raw marerials
as chlorine, sulfuric acid, causric, acetic acid, all locally
available. In conclusion it would have to be stressed that

for a more thorough evaluation of projects aiming at the
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production of one or more pesticides discussed in this
report, a feasibility study would have to be carried out in
order to facilitate a judicious decision on any expansion
and investment at the plants of FCCCL or private sector.
IX. CONCLUSIONS AND RECCMMENDATIONS

1. The Ordinance of 1971 and the Kuies of 1973 do not differertiate
between new products and commodity products already in use in the
country, as concerns the registration process. This has inhibitive
effects on developing new formulations particularly suitable for local
conditions, and on investments in local manufacturing facilities. The
amendment of the above laws to officially guarantee an accelerated
registration process - not longer than three months - for commodicy
products is recommended. This shortened procedure could be limited

to chemical indentcification and physical, biocactivity and accelerated

aging tests.

2. Labels usually emphasize brand names, common names and chemical
compositions, if shown, are not conspicuous. This deprives the dealers
and farmers from an easy and quick way to identify brands wich their
needs. It is recommended that printing the common names, not the chemical

composition, next to the brand name, be made legally mandatory.

3. There are substantiated indications that sometimes dealers recommend,
and farmers use pesticides not best suitable against the pests in question.
In some instance one wrong choice could lead to the loss of the crop.

To reduce this risk, dealers should be trained and licenced and the

extension service further strengthened.

4. The provisions of the Ordinance concerning qualizy control in the
network of distribucion and sales are currently not implemented and
enforced. The establishment of regional quality control laboratories,

equipped and staffed properly for their function, is needed.

5. Current financial policies concerning duties and taxes levied on
raw materials, active and inert ingredients, solvents, surfactants and
other auxiliary products needed in the local formulation and manufaccure
of pesticides, are completely counterproductive and paralyse all initia-

tives for local production. The early abolishment of these financial
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constraints on the development of local pesticide industries should

be considered first priority.

6. The responsibility for the implementation and enforcement of the
Ordiaance and Rules is divided among several agencies. The full co-

ordination of their activites is a difficult task. The establishment

of a competent pesticide authority with sole responsibility for imple-

menting tlie pesticide legislation should be considered.

7. The farmers prefer EC formulations because of the case of their
application. Most EC formulations require metal containers. While lccally
made containers are of low quality, develop leakage and their compulsory
use causes huge losses, all initiatives to import and install automatic
aluminum bottle making machines and applications for duty and tax free
import of metal sheet for such production has been repeatedly blocked

by Government authorities. An urgent solution of chis problem in a

satisfactory fashion for local producers, seems to be imperative.

8. Plant protection efforts and practices do not take full advantage
either of the locally produced DDT and BHC, two insecticides with broad
activity spectrum and low mammalian toxicity or of cthe local formula-
tions. Use of such products should be encouraged and increased by estab-
lishing tariff protection for pesticide products and ingredients locally

available and extending their legal scope of applicaction.

9. DDT and BHC manufacturers failed to make a vigourous campaign

and effort to commercially exploit their capacities. The expansion

of their distributor and dealer network, stepped-up promotional activities
and expanded registration, including potential new combinations, are

recommended for achieving this end.

10. No research and development work is being currently done on
pesticide formulations in Pakiscan, although formulation determines,

in most cases, the suitability of a product for use under local con-
ditions. Initiation of an appropriate research and development pro-
gramme at the Federal Pesticide Research Laboratory is highly desirable

and strongly recommended.
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11. There is ro coordination between Government agencies and laboratories
involved and interested in the dJdevelopment of pesticides. It would seem
necessary to find ways for such coordination both at the working level
(PARC, PCSIR, and HEJ Institute of Chemistry) and administrative level
(Ministries of Agriculture, Science and Technolegy, Industry and Produc-
tion), in order to reinforce these efforts and enhance the practical

application of the research results.

12. DDT and BHC based and locally manufactured pesticides recently

have recovered some ground formerly lost in the market. To further

this process special attention is to be given to a continuous and
adequate supply of such products in order to be able to hold to the
established customers evea if production has to temporarily use imported
active materials. A timely warning about depletion of current stocks
and early implementation of required plant reactivatior works at Ittehad

Pesticides should mitigate this problem.

13. Both Ittehad Pesticides (FCCCL) and private companies expressed
interest in the manufacture of a number of organo-phosphorus commodity
insecticides. It is recommended that decision on this subject and

selection of such products be based on a derailed feasibility assessment.

14. There are chemical raw materials in Pakistan, sometimes available
in large excess, that could be grainfully used in the production of
additional chlorinaced pesticides. Products such as phenoxy herbicides,
copperoxychloride (fungicide) and dicofol (miticide) offer a unique
opportunity for product diversificatinn and a fuller utilization of

raw materials available at Ittehad Pesticides. The techno-economic

evaluation of these opporrunities by FCCCL is recommended.
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ANNEX I

NUMEER CF FARMS, FARM AREA & CULTIVATED APLA—PUNIALR SROVINCE

. Farm Farm 2rca : Cuitivated ares
Size of Farm (acres) i e e .
! Number 9a2ge - Acres %age ‘ Across  ‘age
All farms 23,62.348  1CO 3,20,44,663 . 2,72,92,566 *
Governinent farm (o * 94,002 » 38,189 »

Private farris—Total 23,82,238 160 3,19,50,651 100 2,78,54,377 100

under 1.C 93,877 4 45,411 * 42,358 ¢

1.C o under 2.5 2,10,617 9 3,329,043 | 3,32,358 l
2.5ro under 5.0 68,314 (K] i1,27.633 3 10,77,508 4
5.0 to under 7.5 3,62,471 {5 21,61,2485 7 29,77,338 7
7.5 to under 2.5 5.6%,C09 24 54,57,7395 17 52,26,413 19
12.5 o under 25.0 5,49,515 23 £9,49,032 28 83,17,872 30
28.0 to under 500 2,106,032 9 66,36,073 21 5¢,36,914 21
$C.0 to under 150.C 65,87+ 3 46,77,150 15 37.69.630 14
150.0 and atova ’ 7.€61 * 25,543,825 8 11,82,902 4

* Percentage negligivle
Source : Preliminary Repiart, Prkesizn Census of Agriculture, 1972,
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Annex 2

RZSOQURCE DASE - 71T PURGAL FROVIMCE

POFULATION (in millicns)— Including Federal Capitzl Territory.

1972 = 37.61
1961 = 25.58
1951 = 20,63

LAND UTILIZATION—~I971-72 (million 2cress)

Geographical area = 50.95
Total area repcread = 44.88
Forest area = 1.05
Not availablz for cultivation = 7.00
Uncultivated land = 6.56
Culzivated area = 27.27
Current fallow = 276
Net area sown = 24.51
Area scwi mere than once = 199
Total cropped zrea (col. 9+ 10) = 22.50

AREA IRRIGATED BY O!FFEAENT SOURCES—I570.71

Tocal cultivated = 27.16
Total irrigated = 21.86
Canals—Governrrene = 14.62

Privace = 0.02
Tubewells = 5.44
Wells = 1.56
Tanks = 002
Others = 020

Source :  Yeartcok of Agriculture Scazitics 1972-73, Government of Pakistan,
Minisery of Focd & Agriculture, Januzry, 1974,
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Crop

Whecat

Rice

Maizce
Suparcanc
Cotton
Jute
Tobacco
Mung

Pulsces
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Annex 3

Agricultural statistics of Puakistan, 1980
Government of Pakistan, Ministry of Fond,
Agriculture and Coopcratives.

000 t hales (h)

Arva in 000 ha Production
1978/79 1979/30 1975179
6687 6911 9950

2025 2034 3272

650 701 798

572 718 27325

189 2081 2662

1603 2107 R14R

47,7 49,9 63,1

65,9 69,0 29,9

31,8 29,5 16.2

1979 / 1980
10805
3215
875
27497
4096 b

11260 b
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Anncx 4.

AGRICULTURAL PESTICIDES REGISTERED

Common namc Brand(s) Formula- Holders of registration
Registered  tions certificate
1 2 3 4
ACARICIDES:
Binapacryl. Morocide 60 WP M/s.Hocchst Pharma.
Co., Limited.
Chlorobcnzilate Akar 50 EC M/s. Ciba-Gcecigy (Pak.)
Limited.
Cyhexatin, Plictron S0WP M/s. Dow Chcmicals
Pacific Limitcd.
Dicofol. Kelthane. 42EC & M/s. Rhom & Has Asia
18.5EC Inc.
Ethion. Ethion 46.5EC M/is. FMC Corporation.
Propergite. Omitc 57EC M/s. PAFCO Limited.

Tctradifon.
FUNGICIDES:
Benomyl.

Captan.

Carboxin + Thiram

Chlorothalonil
Copcroxinatc

Copper oxychloride

Cuprous oxide

Ethoxycthyl
Mcrcuryhydroxide.

Fentinacetate

Kasugamycin

Tedion V-18 7.52EC

Benlate 50WP
Captan. 50,75 &
80 WP

Orthocidc 75 SP

Vitavax-200 37.5 +

37.5 WP
Daconil 75 W
Quinolatc 15
Cobox 50 WP
Cupravit 50 WP

Pol-Kupritox 50 WP

Perenox 50
Antimucin 4
Brestan 60 WP
Kasumin 2

M/s. Apro Chcmicals

-M/s. R.B. Avari & Co.

M/s. Jaffer Brothers
Limited.

M/s. R.B. Avari & Co.

M/s. PAFCO Limited.

M/s. Nichimen Co.Ltd.
M/s Agro Chcmicals.

M/s. Agricides Ltd.

M/s. Chemdycs(Palz.)Ltd.
M/s. Shanimpicx Corp.
M/s. ICI (Pak.) Ltd.
M/s. Sandoz (Pak.)Ltd.
M/s. Hocchst Pharma.
(Pak.) Limitcd.

M/s. Agril. Chem.&
Dycstuffs Limited.
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1 2 3 4
Mancozcb Mithanc M-45 80 WP M/s. Rhom & Hass Asia
Inc.
Manzeb + Zincb Liromanzcb 80 WP M/s. Ciba-Geigy (Pak.)
Limited.
Mcthoxycthyl Agallol Fortc 6 M/s. Chemdyes (Pak.)Ltc
Mercurychloride
Avctan-6 8.8 M/s. ICI (Pak.) Ltd.
Mctiram Polyram combi 80 WP M/s. BASF (Pak.) Ltd.
Quinomcthionatc Morestan 25 WP M/s. Chemdycs (Fak, )Ltc
Propincb. Antracol 80 wp M/s. Chemdyces(Pak.)Ltc
Pthalide Rabcidc. 30 WP M/s. Nichimen(Corp.Ltd.
Pyrazophos Afugan 30 EC M/s. Hocchst Pharmaccu
icals Pakistan Ltd. }
Thiobendazole Tecto 40 F & M/s. Mcrck Sharp & Dho !
80 SP ”
Thiophanatc Mcthyl. Topsin 70 WP & M/s. Nichimen Corp.Ltd. '
40 ULV
Triforinc Saprol 19EC M/s. Jaffar Brothcrs Ltc
Tridimcfon Baylcton 25 EC M/s. Chemdyes Pak. Ltd
HERBICIDES:
Amctrync + Atrazinc. Gesapex combi 80 WP M/s. Ciba-Geigy(Pak)Ltc
Atrazinc + Mctolachlor Primextra 500 FW M/s. Ciba-Geigy(Pak.)Lt
Benthiocarb. Saturn 6 G& M/s. Nichimcn Corp Ltd.
10 G.
Bromoxynil + MCPA. Buctril-M 40 EC M/s. May & Bakcr Ltd.
Butachlor Machcte 60 EC & M/s. Chemdycs(Pak,)Ltc
5 G.
Chlorotoluron + MCPA Dicuran MA 60 wP M/s. Ciba-Geigy(Pak.)Lt
Dicamba. Banvel 40._EC M/s. Velsicol Chemicals
Corporation.
Dalapon. Dowpon-M 72.5+12.0 M/s. Dow-Chcmicals
and Pacific.
Dimcthametryn+ Pinprophos  Avirosan 3.3 G ‘M/s. Ciba-Geigy(Pak.)Lt
r S T -
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1 2 3 4
Diuron Karmex 80 WP M/s. R.B. Avari & Co.Ltd.
Isoproturon Arclon 75 WP M/s. Hocchst Pharmacculi-
cals. Paksitan Ltd.
Mcthabenzthiazuron Tribunil 70 WP M/s. Chemdyes (Pak.) Ltd.
Mctoxuron Dosanex 80 WP M/s. Sandoz (Pak.) Ltd.
Paraquat Gramoxonc 20 M/s. ICI.(Pak.) Ltd.
Pcendimathalin Stomp 330 E M/s. Cyanamid (Pak.) Ltd.
Propanil. STAM F-34 25 EC & M/s. Rhom & Hass Asia Inc.
36 EC
Surcopur 250 EC & M/s. Chemdyes (Pak.)Ltd.
260 EC.
2.4-D Butyl-cster Esteron 76 BE Mis. Dow Chcmicals
Pacific Limited.
2,4-0 Dimcthylamine DMA-6 69.. M/s. Dow Chemicals
Pacific Limited.
2. 4-D Sodium Salt. Pol-Piclck 92 WP M/s. Shanipcx Corp.
Trifluralin + 2,4-D. Treflan-R 10 Sprcadabie
20 EC & M/s. Elanco Intcrnational
.15 G.
INSECTICIDES:
Accphata Orthene 40 EC & M/s. P.B. Avari & Co.
75 SP.
Aldicarb Tcmik 10G M/s. National Carbon.
Amiraz. Mitac 20 EC M/s. Boots Co.(Pak)Ltd.
Azinphosmethyl. Gusathion 20 EC M/s. Chemdyes (Pak.) Ltd.

Bacillus Thuringicnsis

BHC

Bromophos

Bromophos cthyl.

Bactospcine

Thuricide HP

BHC

Ncxion

Nexagan

16000WP M/s.
6000WP
500 G.

16000WP M/s.

12.5 WP M/s.
5 & 10 DP
6,8,10, G,

& 4 EC.

25 EC M/s.
35 ULV

0 EC & M/s.
25 ULV

Agro Chemicals Ltd.

Sandoz(Pak.) Ltd.

Ittchad Pcsticides

Jaffer Bros. Ltd.

Jaffar Bros. Ltd.



Carbaryl

Carbaryl + Gamma BHC

Carbofuran

Cartap

Chlorfenvinphos

Chlorpyrophos

Chlorthiophos

Chlorinated wax.

Cypermethrin

Chlorpyrifosmcthyl
Cypermcthrin + Profcnofos
Cotton Dust

Cyanofenfos

Cyfluthrin

Deccamethrin

DDT

Diazinon
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Scvin

Scvidol

Furadan
Curaterr
Padan

Birlane

Lorsban

Cclathion

Ostico
Ripcord.
Cymbush
Arrivo

Ripcord

Reldan
Polytrin-C
Cotton Dust

Surccide

Baythroid

Dccis

DDT

DDT

Basudin

Diazinon

10G,20G M/s.

10D & 85SP

& 100.

4:4 & M/s.
§:8G

3G 410G M/s.
3G M/s.
10G & 4G M.s.
10G & Pak.
24 EC.

40EC & 5GM/s.

National Carbon

National Insccticidcs

FMC Corporation
Chemdyes(Pak. )Ltd.
Nichimen(Corp;)Ltd.

Burmah Shell. Ltd.

Dow Checmicals

& 50ULV Pacific Limited.

50EC, M/s.

100 ULV

90 GrecascM/s.

Jaffer Bros. Ltd.

ICI(Pak.) Ltd.

10EC M/s. Pak. Burmah Shell Lt

10EC M/s. ICI (Pak} Ltd.

10 EC M/s. FMC Corporation

2%ULV M/s. Pakistan burmah Shcl:
Lted.

25EC M/s. Dow Checmicals & Paci

440EC M/s. Ciba-Gecigy(Pak.) Ltd.

3:5:40 M/s. lIttchad Pcsticides.

2LEC M/s. Agril. Chemical
Dycstuffs Limited.

050 SL M/s. Chemdyes (Pak.) Ltd.

2.5 EC M/s. Hocchst Pharma.

0.5 ULV Co. Limitcd.

25EC,50 M/s.Ittchad Pcsticides

& 75 WP,

& 10 DP.

25,50WP M/s. Nowshecra DDT

75 WP Factory

10D & 25EC.

500EC M/s. Ciba-Geigy(Palz.) Ltd

60EC,10G,

14G & 15G,

90SCO

60EC,10G M/s.
1<G & 80

ulv

EPAIDCO Limited

T
)
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2 3 4
Diazinon 60(EC,5G M/s. Agro Chemicals Ltd.
Dibrom. Naled E M/s. R.B.Avari & ColLtd.
Dichlorovos Nogos 50 & M/s. Ciba-Geigy(Pak.)Ltd.
100 EC
Dcdevap 50,100EC M/s. Chemdyes (Pak.)Ltd.
Phosvit. 100 EC M.s. Nichimen Corptd.
Vapona 100WSC M/s. Pak. Burmah Shell Ltd.
pDpvp 50EC M/s. Jaffer Bros. Ltd.
Dicrotophos Bidrin 86WSC  M/s. Pak. Burmah Shall.Ltd
Carbicror 100 & 50 M/s. Ciba-Geigy(Pak.)Ltd.
Dicldrin Dicidrin 20EC M/s. Pak. Burmah Shell
Dimcthoate Cygon 200E, M/s. Cyanamid(Pak.)Ltd.
400E.
Pcrfckthion 40EC M/s. BASF(Pak.)Ltd.
Rogor 40 EC, M/s. Alintco Ltd.
w5ULV
Roxion 40 EC. M/s. Jaffer Bros. Ltd.
65 ULV
Disulfoton Disyston 10G M/s. Chcmdyes(Pak.)Ltd.
Solvirex 10G M/s. Sandoz(Pak)Ltd.
Endosulfan Thiodan 35EC.5G M/s. Hocchst Pharmaccu
& 25ULV tical Ltd.
Endrin Endrin 20EC M/s. Pak. Burmah Shell Ltd.
Endrin 20EC M/s. Velsicol Chemical Ltd.
Endrin 19.5EC M/s. Agro Chemicals Ltd.
Estrimfos Ekamect S50EC M/s. Sandoz (Pak.) Ltd.
Fenitrothion Agrothion 50EC & M/s. ICI(Pak.) Ltd.
98 ULV
Folithion S0EC & M/s. Chemdyes(Pak.)Ltd.
98 ULV
Novathion 98ULV & M/s. Consolidatcd Chcmical
SO0EC. Corporation
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1 2 3 4
Sumithion 50EC & M/s. Agril. Chcmicals
98 ULV & Dycstuffs Limited.
Fenthion Lebayceid S0EC, M/s.Chemdyes(Pak.)Ltd.
1000ULV,
12000G/L
ULV,5G & 10G.
Fenvaicrate Sumicidin 20EC M/s. Agril. Chemicals
& Dycstuffs Limited.
Formotchion Anthio 25EC & M/s. Sandoz (Pak.)Ltd.
35ULV
Fcnvalcrate Sumicidin 2.5ULV M/s. Agricultural Chemical
& Dyecstufs.
Heptachlor Heptachlor 32EC M/s. Veisicol Chcmical
Corporation.
Isothioatc Hosdon -G M/s. R.B. Avari & Co.Ltd.
Isoxathion Karphos 50EC M/s. Jaffer Bros. Ltd.
Malathion Emmatos 5TEC M/s. Alintco Limited
& 95 ULV
Fyfanon STEC, M/s. Consolidated Chemical
95 ULV  “orporation
Malathion 57EC, M/s. Cyanamid(Pak.)Ltd.
50WP &
95 ULV
Malathion 57 EC M/s. Agro Chcmicals Ltd.
MLT S57TEC & M/s. Agril.Chcmicals &
SULV Dyestuffs Limited.
Mcphospholan Cytrolanc 3G M/s. Cyanamid(Pak.)Ltd.
Mcthamidophos Tamaron 600LC M/s. Chemdyes (Pak.)Ltd.
Monitor 600EC. M/s. R.B. Avari & Co.Ltd.
Methidathion. Supracide 40EC M/s. Ciba-Gceigy(Pak.)Ltd.
Methomyl Lannate 90WSP M/s. R.B.Avari & Co.Ltd.
Mevinphos Gesfid 24EC M/s. Jaffer Bros. Ltd.
Phosdrin 24EC M/s. Pak. Burmah Shcll.Ltd.
MIPC Mipcin S0WP M/s. Nichimen Corptd.

i
|
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1 2 3 4

Mincral oil Triona 80EC M/s. Pak. Burmah Shecll
Wintcr oil 7EC M/s.ICI (Pak.)Ltd.
Albolincum 80%WE M/s. ICI(Pak.)Ltd.

Monocrotophos Azodrin 40WSC  M/s.Pak.Burmah Shell.
Nuvacron 40WSC  M/s. Ciba-Geigy(Pak.)Ltd.

Monocrot phos + DDT Nuvacron combi 300EC M/s.Ciba-Geigy(Pak.)Ltd.

Oxydcmcton Mcthyl. Mctasystox 25EC,& M/s. Chemdyces(Pak.)Ltd.

50 ULV
Parathion Mcthyl Folidol-M. S50EC M/s. Chemdyes(Pak.)Ltd.

Mcthyl-Parathion S0EC M/s. Consolidated Chcmical
Corporation.

Mcthyl-Parathicn.50EC M/s. Agro-Chemical Ltd.

Pcrmcthrin Ambush 25Ec M.s. ICI(Pak.)Ltd.
Pcrmascct 25EC M/s. R.B. Avari & Co.Ltd.
Pounce. 3.2 EC M/s. FMC Corporation Ltd.
Talcord 25EC.  M/s. Pak. Burmah Shell.
Phenthoate Cidial 92ULV, M/s. Alintco Limitcd
50EC &
5G
Elsan 32ULV, M/s. EPAIDCOQ Limited
50EC &
5G
Phosalone Zolone 35EC M/s. May & Baker Ltd.
Zolone liquid
Phosalone DDT Zolonec DT 41.2EC M/s. May & Bakcr Limited
Phosmct Imidan 50WP M/s. Agri-Gold Corp.
Phosphamidon Dimccron 100SCO M/s. Ciba-Geigy{(Pak.)Ltd.
Phoratc Thimet 5,10G M/s. Cyanamid(Pak.)Ltd.
Phoratc Thimct 5,10G M/s. Cyanamid(Pak.)Ltd.
Pirimicarb Pirimor 50DP M/s.ICI (Pak.) Ltd.
Pirimiphos Mcthy! Actcllic 50EC M/s. ICI.(Pak). Ltd.
Polychlorinated Pctkolin 100EC PCSIR, Karachi

Pctrolcum hydrocarbon.
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1 2 3 4
Profcnofos Curacron 500EC M/s. Ciba-Geigy(Pak.)Ltd.
Pyrcthrin + Pipcronyl Detmolin Dctmolin-P M/s. Albert & Co.
butoxide Rawalpindi.
Pyrifcndathion Ofunack 2% Dust M/s. Agricultural Chemical
& Dyestuffs.
Pyrifcndathion Ofunack 40EC M/s. Agril.Chcm.&Dycstuffs.
Quinalphos Edalux 30ULV, M/s. Sandoz (Pak.)Ltd.
25EC & 5G.
Tetrachlorvinfos Gardona 24EC & M/s. Pak. Burmah Shecll
10G.
Thiocyclam-Hydro _cnoxalate Eviscct. 5G M/s. Sandoz(Pak.)Ltd.
Thiofanox Dacamox 5G M/s. Jaffer Bros.Ltd.
Toxaphene Toxaphcne 99 M/s.Agro Chcmical Ltd.
Triazophos Hostathion 40EC & M/s. Hoechst Pharmaccuticals
25 ULV
Trichlorofon Diptcrex 50EX & M/s. Chemdyes(Pak.)Ltd.
80 SP.
Vamidothion Kilval 40WSC M/s.May & Bakcr Ltd.
NEMATOCIDES:
Dichloropropanc + DD Soil 75 & M/s. Pak. Burmah Shcll
Dichloropropcnc fumigant 90EC
RODENTICIDES:
Brodifacoum Klcrat 0.1% Powder M/s.ICI (Pak.)Ltd.
concentrate
Coumatctralyl Racumin i) 0.75 powder M/s. Chemdyes(Pak.)Ltc
ii) Rcady madc bait
0.375%
iiil) 0.8 liquid
mixeure
Scdium cyanide Cymag 40WP M/s. ICI (Pak.)Ltd.

Zinc Phosphide

Zinc Phosphidc
Zinc Phosphide

Zinc Phosphide

Zinc Phosphidc
Zinc Phosphidc

80 Powdcr M/s. Jaffer Bros. Ltd.
80 Powdcr M/s. Agro Chcmicals Ltd.

90-95
Powder

M/s. Intcrnational
Entcrpriscs.

80 Powdcr M/s. Agricidcs Limitcd
80 Powdcr M/s. Arrow Trading Co.
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1 2 3 4

FUMIGANTS:

Aluminium Phosphidc Cclphos Tablets M/s. Vinex Trading Co.Ltd.
Dctia Gas EX-B Bags M/s. Alintco Limited.
Dclicia Tablets M/s. Dawood Corp. Ltd.
Gastoxin
Dcria Gas Tablets M/s. Alintco Limited
Ex-T.

Phostoxin-R Pcllets/ M/s. A.G. Scrvices & Supp
Prepac

Phostoxin-R Bags. M/s. A.G.Scrvices& Supplic

Mcthyl Bromidc Dowfumec MC-2 98 M/s. Dow Chemical & Pacific
Tecrabol. 98 M/s. A.G.Services & Suppl
Bromomcthcne 98 M/s. Albert & Co. Ltd.
Saibrom 98 M/s. Progressive Associates

Mcthyl Bromide 98 & 100 M/s. Paradisc Impex Corporv

ation
Mcthybron 98 M/s. Agricultural Chcmicals
and Dyecstuffs Limited.
Pcstmaster 98 Vclsicol Chemical Corp.
EDCT Dowfumec 75 M/s. Dow Chcmical & Pacific




RETALIL PRILES OF SULVCCTED ST
PAKISTAX AS OF JANUARY I, 1982

Annex 5

reror N

PRODUCT PACKING RETAIL PRICE PCR UNIT
IN USED

S 1. CARBOIURAN 2% GR 15 kg 1.35/kg

) 2. MONOCIOTOPMOS 40% S 1 litre 13.85/litre
3. CARLANYL 85% WDP 1 kg 7.54/kp
4. ENDOSULPHAN 35% EC 1 litre 7.92/litre
5. FENITROTHION 50% EC 1 litre 9.62/litve
6. PARAQUAT 2% S 5 litves §.00/iitre
7. MANCOZEB 5 1 kg 4.46/%p
5. DIAZINCN 60% ©C 10 litres 10.77 /litve
9. PHENTHOATE 503 EC 10 litves  10.15/litre
10. DIMETHOATE 20% EC 1 litve 9.62/litre
il. 2,4-D ESTCR
12. CAPTAN €% WDP 1 kg 5.54/p
13. MALATHION 57% EC 1 litre 5.00/litrc
14. DIAZINOY 01% GR 25 kg 1.54/kg
15. METHYL PARATHION 50 EC 20 litres  4.23/litre
16. ZINC FHOSPHIDE } kg 6.92/kg
17. CYPERMETHRIN L litre 38.38/litre
18. FENTHION

QUOTED PACK SIZE NEAREST

TO EITHER 1 KILOGRAM OR

I LITHR.
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Anrtex 6

NCmoHtr A LavoToe Fird TURY, WOLLEERA

SECTIUN-WISE FLART ELUIPMENRT ITSTALLED

Sl.lio. Degscriptian
1. DOY Sectiagn:

Pfzudler Glasslined Vessel serviceable

L] n " unserviceable
Satch Bank. " "
LLT Lash Tank " " "
Condensatian Vessel .
MC3 strippling Vassel " .
MCB stripping column " "
Steel Lesszel " n
HCI Kgoldinrg Tank. " .
HCI Absarber # .
Vent scrutber " #
Crude 207 holding Tank " "
Alcbhulate Starage Tank " "
MCB holding Tank " "
Tail Cas Scrubber " .
Heat Exchanqger " "
MCB Ccndenser Casczde Type. " "
Pumps. ° "

Hot keom witr casting pan, steem coil
heatcr & Exhaust Fan

Farmulzticn Sscticn:

Micraomizer 24 "

Micronizer 4"

Micragulverizer caomplete

Rir Comprezcsor carplete with accessories
Ammagrnia Conprezsar uitk acccessories
Bynaclaone caompetz with accescsories
Ribban Mixezr

Hydraulic Jolter with accessories
$.%. Saw togth Crusker

Pin Mill

Ueighing Scales(~vervy)

Heopper

MISCZLLANZOUS T-MN=-5, CGCLIBS & ~FUMPS:

Cleum Starzge Tank

MCB Starace Tank

Benzene Stcrace Tank

Alcohaol Stereace Tazk

Spent Acid Storege Tark

Furnace 0il sotrage tank concrete
Cleun Funmg

~lcokal Fura

MC8 Fump

COOLINS TCueR:

Later circulction Fump
Later ccoling Fump

Coolirg To.sr Fan & !fotor
Fire Fighting Fump & 'ozor

CHLUR T2 5Z.TT

Chlo:iine Evaporzto:

Sorutler Legsrs-ur
Pletfurm type weich brics:s
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ITTEHAD PELTIUIBES

Eo LA SHEW KANKY

- ST+ TEMENT SHULING ANNUKL SALES VULUME OF

Annex 7

PCLTICIDES, 1980-~-83:
FIMARUTLL YEAR ENOLD JQUNE 30 1980 1981 1962 1983 1983-84 6 months
Quantity Quantity (uantity Quontity Quantity

SHhUES VCLURE

8HC Technical 67 7 58 55 15

LOT 10% Luat - 9 1h 30 15

LLY %% Cust - - 6 4 1
Cotton itus? - - 3 8484L9 107257
Zulaone CEL 61.25% EC. 58819 5582 7548 2282 -

cLT 25% CC, - - 5000 199077 324600

BHC 12.5% L.P. 14936 60012 1.B666 16 12

BrC 5% bust 162 119 168 211 177
“Lb(Inti ranediate) _ _ N 10 12

Liquid Blewsch
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Local Formulotinn Iadustiry

Plant : fFarrulatiorn capacity
T/ million litsr/year

—Lraudiles —.—Lust/ WP

1. Agro-Cheomicals, Ltd
Ksrachi, Sind 3000

2. Farm Chericals/
Ciba Geighy) 5000

Karachi Sing.

3. Gramlaso Ltd
( ( Swami toma) Barachi Sind 6CCO

4., Netional Insecticides 2500
Karachi, Sind.

5. Pakistan Eurmah Shell Ltd -

6. ~grivcicies, Ltd, Bar=chi

Sind. 1500

7. Moushera OCT Plant -
NUFP

8. Ihelad Pesticides Fala -
Shah Kaku, Funjeb.

g, Zancoz Pak. Ltd 1500
Karzachi 3ind.

1C.Pesticide formulation, 30C7

Lahore, Funjzb.
11. Natigrel Cebriczls Lahare,
Punjab. 500

12, Hoed: st Chemicals .
(in the planning phuce)

(2]
x
i
m

* Capacities calculated gn an
his shift anc 272 days/vecr.

Annex 8
EC

6000 3.4
- fiem
5500 -
- 6.8
- 3.U
2500 MN.A
75C0 2.1
- 3.0
- 6.8
75CCC
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REPORT ON FORMULATION OF
PESTICIDES IN PAKISTAN,

S. 2afar

By

Masud

Annex 9

There arec at least seven well established pesticide formulation

plants in the country but none of th2m is being utilized to its {ull

installed capacity. It is evident froa th: following data for the

years 1981 and 1982 obtained from the concerned organizations:-

Nane of the

Sanctioned capacity

Actual production

fornulation plant per annum per annum
§ 1981 i982
1. Farm Chemicals Graunules-3000 tons/ * 850 750
Limited shift
(Ciba Geigy) -6000 tons/
2 shifts.

Liquids-2 million Lit. 120,000 260,000
in one shift 1liters liters,
only

2, Pakistan Burmah Liquid-1.8 million Lit. 100,000 150,000
Shell. : only Litres Litres.
3. Agricides Ltd. Granules-1500 metric Nil wil
tons
Liquid-3 million Lits, Nil 165,000
litres,
4, Agro-chemicals
Limited.
a) Karachi Granules=3500 metric 100 425
Plants tons/shift

WP/Dust-2500 metric Nil Nil

tons/shift )

Liquids-2.5 million 65,700 95,625

litres litres litces
b) Aimnabad Granules-3500 metric Nil Nil
Gujranwala tons

5. National Insect- Granules/Dust 4000 414 3N
icides Limited. mectric tons
(Jaffar 3ros.)

6. Granulars Ltd. 3600 tons/single shift. Nil Nil

7. AM. GL11 Ltd., Granules-3200 metric Ni1l Nil

(Sargodha)

tons only.




P,

The picture is bleak. The reason is quite obvious lack of
encouragement from the government. Most of the pesticides are being
imported in the finished/formulated form due to the fact that
agricultural pesticides are exempt from sales tax/custom duty ctc,
but if different ingrediecnts/auxilliaries of pesticides are imported
for formulation in Pakistan, the same are subjected to sales tax/

) custom duty etce This enhances the cost of the finishs2d product
enorrously which is beyond the reach of the ordinary farmer,

As for the local availability of various active ingredients,
inerts and auxilliar-ies for pesticides formulation, detailed
position is as unders-

1. Pesticides Technical esracdes

The-re are only two pesti-cides manufacturing plants in
Pakistan namely DDT factory at Noshera and Kalashah Kaku
(Ittehad Pesticides Limited), Owing to limited consumption
of these chlorinated insecticides in the agriculture/health
sector, both the plants have been lying idde for several
years.,

2. Solvents/carrier for liquid formulationss

a) Xylen=2:

Being the cheapest, it is mostly used as a
diluent in liquid formulation particularly
emulsifiable concentrates, It is being produced as a
bye « product of petroleum industry by National
Refinery Limited and marketed by Pakistan State Oil.
All requirements of the formulation industry can be
met locally.

b) Cvclohexanone:

It is used to a small extent for some water
soluble concentrates., We have to rely on its import
only. Large scale manufacture of this solvent would

not be economicdlly feasible at presents




¢) Vegetable QOils:

Theyare being used in some countries as

inert carriers in liquid pesticide formulation.

They are better than other diluents in the sense’
) that they prolong the residual life of the

insecticide. The possibility of using vegetable

oils, eg., rapese>d oil, mustard oil, cotton

seed oil, turpentine oil, caster oil etc. in

pesticide formulations by the local industry

can also be explcred in Pakistan.

3. Surfactapnts/Emulsifiress

A blend of non-ionic and anionic emulsifiers is used.

Very smzll quantity of the emulsifier is usually needed

in the formulation of emulsifiable concentrates. One i
particular blend will not be suitable for all types of |
pesticides., Different pesticides require different types r
of emulsifiers, Due to this reason, local manufacture of |
the product would not be economically feasible., It will

have to be imported at presente

4, Adjuvents/Stabilizerss

a) Epichlorohydrin:

Due to its carcihogenic effect, it is no longer
being used by Ciba-Geigy and other leading manufactu-
rers, It has been substituted by Reo-Plast-39,

b) Reo-Plast-39;

c) Hexa-methylene tetramine (HMI).
d) Diethylene zlycol,
These are items of import at presents Since only
a small quantity of stablizer is needed, it should not
be produced locally,
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S. Anti-Caiking apents/Dry lubricantss

These are often used in dust and WP formulations.,

Usually, four types are used, namelyt-

a) Graphite
- b) Soapstonc
c) Tales
d) Certain metal stearates.
The first three of the above mentioned materials are avail-
able in different parts of Pakistan in abundance. As
regards (d) factual position could not be ascertained.

6. Protective colioids/coating materialss

These are fised for granular formulations to reduce
hazards (for hishly toxic pesticides) e.g. i
a) Polyvinyl pyrolidone |
b) Sodium Carboxy-methyl cellulose
c¢) Methyl cellulose
d) Collagen
None of them is manufactured locally and its
commercial production at present will also not be
economically feasible,
7. Stickers:
a) Polyethlene polysulphide (PZPS).
b) Collagen,
These are often used for solid formulations and
not presently produced locally.
8, Anti-dustine asgents
Glvec=rine:
It is used to a small extent for certain
types of solid formulations. Glycerine is locally
obtained as a bye-product of soap industry and the
quantity prorduced is sufficient to meet country's

demands.,
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9, Anti-foamine agentsi

These are used for emulsif{iable concentrates and
other liquid formulations. Two types are generally used:
a) Liquid silicone
- b) Aliphatic alcohol of 8-10 carbon atoms.

These are items of import only.

10. Carrier/Diluents/inerts for dusts/WPS & granules:

a) Lime stongs

It occurs in considerable quantities in
various parts of Pakistan and is suitable for
several insecticidesformulgisns, '

b)Diatomaceous (Fuller's) earths

It occurs in various parts of Sind and the
Punjab. It is highly sorptive in nature and is l
very suitable as a diluent/carrier in pesticide :
formulations. t

c) Bentonite:

It is available in large quantities in Azad
Kashmir and the Punjab and is a suitable carrier
for pesticide formulations.,

d) Kaolinite (China Clasv)s
It occurs in large quantities is Swat and

salt ranges of the Punjab., 3esides, it also
occurs to some extent in Sind and NWFP, It has a
good sorptive capacity and is a suitable diluent
for insecticides,

e) Gypsums

It is available in various parts of "Pakistan

in large quantities. It is alreadybeing exploited
by the pesticide formulation industry in some
formulations.,

f) Talc (Soanstone)s

Small denosits of this material are a&vailable
in various places in NWFP and Baluchistan,
Althouszh suitable as a diluent, its high market
prices may not be economical for use with

pesticidessy
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g) Silica:

It is available in abundance in different parts
of Pakistan and is already being exploited by cth:
pesticide industry in the formulation of granules.
Locally available sand is being used by M/s Ciba
Geigy Limited for formulation of granules by the
coating techniques,

11. Containsrs for pesticidess

At present, Hashmey Can Company Limited, enjoys
the sole monopoly of its manufacture, Locally manufacture:
containers are usually substandard and not lsak-proof.
This is mainly due to poor quality control., ith a lictle
bit fof effort, this problem can be overcome. Leak-proof
containers are an important pre-requisite in pesticide
industry in order to avoid toxic hazards/crogs
contaminition etc,

Nowadays, large containers are not preferred. Smill
pesticide containers of 1 to 5 gallon capacity are

- generally preferred. For liquid formulations, aluminivia
and tin containers are not only desirable but also
economical.

For solid formulations like dusts, water dispersitble
powder (WDP) and granules, packages of desired specifica-
tions are being produced locally but for certain granular
and WDP formulations, special packing material with thin
inner aluminium lining is required which is presently
being imported. It results in its becoming very expensive
due to import duties etcs, No such arrangemsnt for making
inner aluminium lining presently exists in Pakistan,

Unless, th2 problem of preparing  standard
pesticide containers 1is solved, local formulation
industry can not flourish.

Sueeestions for improvement

In view of the foregoing, it is sugrested that private
industry should get proper encouragement from the Government an:

the existing pesticides formulation units in the country should
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be encourg.d . to exploit their formulation capacities to their

. maxinum. This can be done if alouswith the pesticides its other
ingredients/auxilliaries are also exempted from government

. taxes ctce Furthermore, steps should be taken to produce

pesticide containers of standard specifications in the country,
Other genuinc problems cf pesticide industry should also be
solved in order to provicde them with an inccntive to come forward
not only for maximum utilization of the existing capacities but
also for their gradual expansion in view of growing demand
for pesticides in the country's agriculture, ' '
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IMPORT AND Annex 10

PRCDUCTION OF FCUMNULATED FISTICIDES IN
PAKISTAN - YEAR CGVERED: JANUARY to Di2ce,31,1982

FOMULATeD PRODUCIS 3 IMPOQT
Common Namz jConcen- § Typf. Quality g Iota} CIF V@1992.
gcratlon § yin MT:or kilolin thousands cf USD
il literts
[un~jcides
Dithane M 45% WP 131.0170 590,324
Perenox 50% WP 0.3960 1.3380
Cobox 50% WP 27,1980 87.2310
Antracol 70% WP 63,8300 235,1430
Cupravit 50% WP 9. 250 32,1197
Brestan 60% WP 0.0295 045490
Captan 50% WP 17.5082 86,0860
Saprol 19% EC 1.1580 14.6300
Vitavax 0.8800 7.0720
Topsin M 17 : 1.0500 14,2529
Liro-Manzeb 8 WP 9./ 50 1.3590
Polyram Cambi 0.5350 2,8630
Benlate 70 WP 1.0000 29,7270
Antimucin 4% WP 6.1000 46,2400
Rat ide 30% WP 0.2500 1.3000
TOTAL: - 270.1517 1150,2337
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Form:lated Products ;E Import

X
Common Name Concen-g Typey Quality ing Total CIF value

8 eracte % Eiigiiters égnthosuand of
INSTCTICIDES
Ambush 25% EC 16.195 469 .19
Perfekthion 40% EC 197,236 14964493
Zndrin 12.5% EC 228,454 849,978
Heptachlor 32.1% EC 10.384% 44,49
Anthio 25% EC 26.4 157.70
Ekalux 25% EC 16.503 155.95
Disulfoton 10% G 181456 266,66
Lorshan 40% EC 53,808 605.48
Methy) Parathion  50% EC 86 4249 439,324
Malathion 57% EC 33,185 166,299
Diazinon 60% EC 9,685 80,45
Dizzinon 10%4 G 296,433 356.097
Diazinon 5% G 90.00 66,66
Orthene 75% Sp/wp  33.435 469,987
Cidial (Elsan) 50% L/c 19.608 150.005
Furadan 3 G 446,865 581.172
Dipte-rex 80% SP 12,750 74,791
Gusathion M 20% EC 52,585 392,685
Lebyacid 50% EC +020 .0.814
Metasystox-R-25 25% EC 15,758 118,163
1827,183 6942,388
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Formulated Products Impore

Common Name Concen-) Type |} Qualityd Total CIF value
! traiicng 8 églqé{itgis in tuosuand of USD
INSECTICIDES Cont'd.
Carbicron 100 SCW 0.266 4,831
Dimecron 50 SCw 7,896 67,592
Dimecron 100 SCW 52,372 395.889
Nuvacron/Azodrin 40 SCW 96.306 571.984
Nogos /Dedevap SL 100 EC 17.945 155.786
Supracide 40 EC 2,436 33,443
Sunithion 50 EC 61.258 473,225
Sumicidin 20 EC 92,5145 2800.509
Padan 4 G 136.141 87.293
Thiodan 35 E 124,647 983.665
Thicdan 5 G 92.656 43,171
Thiodan 25 ULV 32,775 202.218
Hostathion 40 EC 77.848 917.285
Decis 2.5 EC 19.886 654,439
Decis 0.5 ULV 22,725 152.053
BHC 5 D 2,235 1.460
BHC 10 D 184.706 161,721
BHC 12,5 WP 23,072 37.886
BHC 23 Tech. 231.32 47,551
DDT 25 EC 218,947 569.431
DDT 10 D 16.4 10,969
DDT 5 D Nil ~--
DDT 75 WP 1.175 3.406
Sevin 85 SP 58,737 426.641
" 10 G 2,025 2,257
R | P S £
3:+8 G 26,629 VANIST!
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Formulated Products g lmport
Common Name jConcen=- Typel Nuality ; Total CIF value
chatéong 819 MeT. OR in Mx¥xx@R thousand
Killoliters of USD
Padan 10 G 52,259 58.995
Actel 50 EC 14.30 122,178
2 Zolone DT 41.25 EC 85.935 314.249
) Te-mik 10 G 12,0959 73.406
Celachion 50 EC 50.808 566.78
Nexagan 80 EC 1.994 26,620
Nexion 25 EC 0.1585 1.060
Bidrin 85 SCW 1.990 42,012
Birlane 24 EC 0,075 0.407
Birlane 10 G 19.95 32,249
Dieldrin 20 EC 36,249 147,010
Phosalone 5.00 20,437
Ripcord 10 EC 29,88 1042.375
Vapona 100 0.60 7.025
Lorsban 50 ULV 3.97 66,384
Curacron 500 EC 10.73 56.138
Hostathion 25 ULV 46.025 328.408
Thimet 10 G 199.075 399.458
Dacamox 5 G 3,80 6.495
Cymbush 25 EC 2,616 77.587
Zolone 35 EC 16.715 111,796
Bactospeine 1.025 13.260
Baythroid 50 LS 0.630 19,571
Polytrin C 44 EC 61.984 1158.459
Permasect 25 EC 4,000 124,853
GRAND TOTAL 1 4420.,2789 209684746




)

Formulated Products ] Import
Common Name Conccntra=-§Typa) Guilizr “htel CIF Valuo
jtion §) din MeTo OR § in thousand of USD
} § jKiloliters
HERBICIDES
Gesapex Combi 80%4 WP 20,950 192,036
Dicuran MA 60% WP 12,599 124,482
Primextra 500% FW 7.374 67.926
Gramoxone 20% EC 24,62 181,60
Tribunil 70% WP 2,0179 19.747
Banvel 40.6% EC 1,903 13.666
Saturn 10% G 1.011 4,848
Stomp 3304 EC 0.475 4.,4126
Buctril M 17.0 151.607
1£9.8699 82844106
MITTCIDES
Morocide 4Q7% E 1,992 14.841
Akar 50% EC 2,449 21,478
Tedion 18 6.00 33,354
Polytrin'C (See insecticides )
10.441 69,675
FUMIGANTS
Phostoxin Tab, 13.545 205,131
Methyl bromide Cyl 2,435 7.714
EDCT Mix., 53,147 56,725
69.127 269,570
RODENTICIDES
Z2inc Phosphide P 1.1315 74843
Z3 P o —— it .+ oerGnacsm—"  arem—— ——
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QUAVTITY OF FESTICIDE FORMULATIONS USED IN PUBLIC HeARTH AND
OTIICR NON AGR I CULTURAL SZCICRS 1IN PAKISTAN - Year covereds

Januay 1 to Docouber 31,1292
Formulated Product g Quantity in terms of formulatad
4T M.T or Kilolitaers .
Common Nane Q%oncen- )Type 8 Used in Public HealtthOtheg Non-Agri.
tration Quse
FUNGICINES=cvvncvnmammecacann-" NIL =ceece---ecceeecc—aean-
Insecticides

Residual Inmsecticides

Malathion 50% WDPp Nil Nil
Fenitrothion 40% WDP 628 M/Tons Nil
LARVICIDES
Fenthion(Baytez) 2% Gro 400 M/Tons Nil
Temephos (Abate) 2% Gr. 100 M/Tons Nil
Chloroyrifos 2% Gr. 60 M/Tons Nil
(Dursbban)
Primiphos Methyl 50% EC 10350K.Litres Nil
(Actellic)
Synthetic Pyré- ULV 5000 Ke " Nil
throid

TOTALs: Soiids 1188 M/Tons Nil

Liquids 15, 330 K. Litres, Nil

1. UScD IN PUBLIC HZALTH INCLUDZIS P=STICIDES Us:ZD IN Tii= CONTKOL OF
RODENT BORN: AND VZCTC BBRNE DISEASES AS WELL AS THCS FOQ
HOUSE HOLD USE,

2, OTHER NON AGRIZULTURAL USZ INCLUDZ PASTICIDLS NOT USED FOR
AGRICULTURAL OR PUBLIC H=ZALTH SUCH AS STRUCTURAL PuSTICID=S,
WOOD PRESZIRVATIVES, TERMITE CONTROL AND INDUSTRIAL USc:S.
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ANNUAL CAPACITY OQUTPUT OF LOCALLY FORMULATED PESTICIDES IN

PAKISTAN - Year covered: January | TQ Deczmber,31,1982
Formulacion dnnual § QUANTITY CR OUTEUT | in MsL. Or KrLits:
Type Eipacétyéqq InsecticidesjHeroi- Jrungi~ JRodenci- § Others
Kl];iiéreés cides cides scides
Ge Granulas 22300 M.T. 1493 M.T, Nil Nil Nil Nil
D. Dust § 278,65
WP.Wettable}d 9500 M.T. M.T. Nil Nil Mil Nil
powder §
SCeSodution
concentra- _ _
tes, Nil Nil Nil Nil Nil
EC.Emulsifia- 15300
ble X.Lit, 975,88
concentra- Ke Lite. Nil Nil Nil Nil
uryRes
ULV Ultra Low
Volun=
For FW
Suspznsion
Conceacraces
OTHERS
GRAND 10TA-L 31300 M.T. 1771.65 M.T. Nil Nil Nil Wil

15300 K.L. 975,838 M.L.

1+ MEASURZD IN TERMS OF FORMULATED WEISHT
2, ANNUAL CAPACITY OF MANUFACTURING PLANTS ON 300 DAY3, 29 8 MRS/DAY 3aSIS
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TIOTAL PESTICIDES,1982

S.No.d CATEGORY § QUANTITY @  VALUE
J
§ $ 000 Rs.000
Fungicides 270,1517 1150.2337 15.477.3146
Herbicides 129.86%99 328,4106 11.146.9274
Insecticides 4420,2789 20968 07460 282,151.252
Miticides 1044410 69.6730 ¢937,5060
Rodenticides 11315 7.8430 «105.5338
Others 69.1270 269 .5700 3.,627.280
4,901.0000 23,294.4763 313445,8138
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Zie pesticicdes residues gpecialist has indicated thuat he would ke
Fruwv 9 2 & more do a;led comment shovld tiiie be nsccacsary.

I Jeok foruerd 4o hoaring from you further on this catisr.e It
would s icvteresting to kiow if you would iilke us to undertake

ary Tusthicre ectivity or if the ctove commsent 1o suificiend for the
goverarent in itz aelf.

Vith kird rogerds,

Yours sincercly

John C. hzillinw
Ee;-cacnta.lv




ORGANIZATIONAL SET UP

fnshic.de (PLAED
Project)

Lanos Tooent fie Clficen
tr4 )~ Csman

['-aest -rred 1o ‘eguar

Tude we t W Merch ¥l
vt n wvacant
ent b Clhier

1~ 14 Sharit Kien
Stenvg apher

vacant

19y ALsgtant tibsSd)
et Mdnuddn

Croowr [NPSLT)
el AT

Leniar Saentif Officer
Mr 1 Mustaz

Azstt Seentihic Officer
Mis Musrat Nasir

Asstt Saentifx Officer
Mr Farooq Jan

Asstt Stentifi IMher
Yarant

Stenctys:st (HPS_8)
Mr 2o Hussain

Lab Yeeper {HPS_2)
Me Shentad Ahmed

Nab Casid (HPS 1)
He Musshwuddin

Sexwr Stuentitic Of ficer
Or S Zctar Masud

Saentific Ofticer
Mrs Shomim Ferhat

Asstt Sueind it Nfficer
4158 Zehida Parveen

Lzb Aselt.
Mr M Sam

Scaentific Officer
Hr M Fwhanutiah

Azstt Scienhific Otficer
Vecant

SaentifC Assit {NPS. 10}
Mr. Sycd Shohab

Mati . NPS_ 1)
M M Afzal

Scienthitic Ufficer
Mrs Rchona Ajjaz

Scientitic Officer
Miss Khrshid Samad

lnb Keeper (NPS_2)
Arif Mehmood

Scienhfic Officer
Mrs. Shahuda Akhtar

Ass tt Scientific Officer
Vacant

Asstt Scientibic Officer
Vacant

Annex 12
PRINCIPAL SCIENTIFIC OFFICER
(HEAD)
Mr. MM H Baig
r(".veshqation on Quality Assurance | |Residue Research Insect Resistance Genotoxicity Microbiolcgical Biochemical Office
Storace Stabitity | {Section Section Research Seckion | |Research Section Research Section Research Section c
fenograpner L HIPS 1Y
& Resicue of

AxtH{Accountart sELS 1)
Mr Saleem Perve:

Store Keeper (NPS W)
MeM. Hanif Khcn

NzibUasid INPS. 1)
Mr N2veemuiioh




-~ 69 -

. L Annex 13
Documcnts Consulted during the Mission R
‘ 1. The Pesticides Industry in the RCD countrics, a Regional Study an
Joint Purposc Venturces prepared for Ministry of Economy, Government
' of Iran, by Checmical Consultants (Palkistan) Limited, 1966.

2. Study on Undcrutilization of Capacitics in the Fertilizer and Pesticide
Industrics by P.L. Branolt for UNIDQ, 1971.

3. Piant Protcction in Turkey, Ivan, Afghanistan and Pakistan by C.S.
KOEHLER ct. al for USAID, 1972.

4. Ordinance No.ll of 1971, Ministry of Law, Pakistan,

5. Agricultural Pesticide Rules, Ministry of Food, Agriculturc and
Coopcratives, Pakistan, 13 August, 1973..

6. Analysis of Pesticides Usc in Pakistan by W.E. Yates ct.al. for USAID,
August, 1974,

7. Lectures and Studics on Agriculture by Sultan Ali Chaudhry, 1976.

8. Insecticides/Pesticides Study, Pakistan by Sanderson and Porter Inc.
New York for USAID, 1976.

9. Pcsition Paper on Chemical Control Techniques as Part of & Plant
Protection Policy for Pakistan, FAOQ, 1977.

10. Basic Suppiy and Markecting Data on Agropesticides in Pakistan,
ESCAP/ARSAP, April 19 1,

11. Plant Protcction by Sultan Ali Choudhry October, 1981,
12. A Rcvicw of Currcent Pesticide Regulations and Rccommendations to
Privide More Effective and Safer Use of Pesticides in Pakistan by

F.M. Turk, UNDP (TOKTEN) Consuitant, Apvil, 1983.

13. Studics on the Storage Stability of Pesticides and their Residucs on
Crops in Pakistan by M.M.H. Baig, 1933.

14. Studics on Product Dcvciopment and Quality Control of Pesticides,
rescarch proposal by M.M.H. Baig, 1983.

15. Status of Plant Protection and Pesticides Industry in Pakistan by
M.M.H. Buaig, 1983,

16. Strengthening of Pesticides Rescarch Facilitics in Pakistan - a
development pinn by MUMUHL. Baig.

17. Annual Report of 1982-83, Pesticide Rescarch Laboratory, PARC,Karach:.




10.

11.

12.

13.

14.

16.

17.

18.

19,

20.

21.
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Officials and LCxnerts mct and consulted during the mission
Dr. Amir Muhammed, Sccrctary, Agriculturc Rescarch Division, GOP .
and Chairman of PARC, Islamabad.

Mr. Manzoor Ahmad, Additional Sccrctary, Food and Agriculturc
Division, GOP, Islamabkad.

Mr. Kunwar Idvis, Additioral Sccrctary, Production Division, GOP, Islamabad
Mr. Majeed Akhtar, Joint Sccretary, Ministry of Industries,. GOP, Islamabad.

Dr. M.H. Chaudhry, Chairman, Fedcral Chemical and Ccramics Corp
Ltd. (FCCCL), Karachi.

Dr. A.S.K. Ghouri, Dircctor General, Agriculturc Department, Lahore.
Dr. M. Yousaf Chaudhri, Mcmber (Crop Scicnces), PARC, Islamabad.

Mr. Umar Khan Baloch, Dircctor of Rescarch (Crop Protection), PA&C,
Islamabad.

Mr. ALH. Razi, Jaint Scerctary, Feod & Apric. Division,GOP, Islamabad.

Mr. Fariduddin Ahmad, Plant Protection Advisor/Dircctor, Ministry of
Food and Agriculturce, Dept. of Plant Protection, Karachi.

Mr. M.M.H. Baig, Govt. Arnalyst, Principal Scicntific Officer, Pesticides
Rescarch Laboratovy, PARC, Kavachi.

Dr. S. Zafar Masud, Scnior Scicntific Officer, Pesticides Rescarch Laboratory
PARC, rarachi.

Dr. Shabbir A. Qurveshi, Mcmber, Technnlogy, PCSIR, Karachi,
Dr. M.A.A. Beg, Dircctor PCSIR Laboratorics, Karachi.

Prof. Atta-uv-Rahman, T.I. Co-Dircctar, H.E.J. Rescarch Institute of
Chemistry, University of Karachi.

Mr.Navced Ahmad, General Mananger, Production and Planning (FCCCL)
Karachi.

Mr. Ahsan Qasim Siddiqui, Managcr Production and Planning ; (FCCCL)
Karachi.

Dr. A.K. Qurcshi, Managing Director, Ittchad Chemical and [ttehad
Pesticides, Kala Snah Kaku.

Mr. Kaei Ahmad Jami!, Genceral Manager (Works), [fttchad Chemculs and
Ittchad Pesticides (1) Kala Shuh Kaku.

Me. Mushtag Ahmad, Scnior Marketing Manager, [P, Kala Shab Koiu.

Mr. Fazal Qadir, Manaoee Marketing, [P, Kala Shah Kuaku




22.

23.
24.

25.

26.

27.

28.
29.
39.
31.
32.
33.

34,

35.

36.
37.

38.

39.

40.
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Mr. R.M . Bokhari, Chairman, Pakistan Agricultural Pesticide
Association, Chemical Managcer, Pakistan Burmah Shell, Ltd, Karachi.

Mr. David J. Gricve, Managcr, Agvicultural Division, Hocchst, Karachi.
Mr. Mohammad Azim Piracha, Manager, K & D (Hocchst), Karachi.

Mr. Jost Frci, Divisional Manager, Ciba-Geigy (Pak.) Ltd. Agricultural
Division, Karachi.

Nasscr N.S. Jafier, Dircctor, Jaffer Brothcrg Ltd. Karachi.

Mr. Irshad Ahmad, Tcchnical Adviscer, Agro-Chcmicals Scction,
Nichimen Corporation, Lahorc.

Mr. Abdur Rafay, General Marager, Agro-Chemicals, Ltd. Karachi.

Mr. Jamal Haider, Manager, Agro-Chcmicals Ltd., Karachi.

Mr. Aziz Damji, Managing Director, Avricicdes Ltd. Karachi.

Mr. A.Q. Hasain, Monager, A.G. Scrvices and Supplics, Karachi.

Mr. Himalaya S. Rana, Residest Representative, UNDP, Islamabad. ‘
Mr. John C. Phillips, FAO Represcntative, Islamabad.

Dr. Igbal Muhammad Chaudhri, National WHO Recpresentative and
Programmc Coordinator, [slamabad.

Dr. S.M. Mujtaba, Dircctor, Divectorate of Malaria Control, Minsitry
of Hecalth, Rawalpindi.

Mr. P.B.A. Santen, JPO UNDP/UNIDO, Islamabad.
Mr. M. Shafi Scnior Managcr, Nowshcra DDT Factory, Nowshcra.

Mr. Mohammad Inam Baig, Finance Manager, Nowshcra DDT Factory,
Nowshcra.

Mr. Sultan Ali Chaudhr,, Managing Dircctor, Farm Chemical and
Genceral Scrvices, Lahorc,

Mr. Abid Beshir, Scction Officer, Ministry of Industvics, GOP, lslamubad,







