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October 1968.

To: Hon'ble Malik Khuda Bakhsh Bucha
Minister of Food and Agriculture
Government of West Pakistan
Lahore.

From: Norman E, Borlaug

Director, Wheat Improverment Program
International Maize and ‘heat
Improvenent Center

Mexico City

Cddvar” H. Aresvik

Senior Economic Advisor (Agriculture)
Governnent of West Pakistan )
Apgriculture Department

Lahore. '

Subject: The Accelerated Crop Improvement and Production
Programs and the Agricultural Revolution - Suggestions
for Future Development '

The Ministr& of Agricultufe, West Pakistan, has now to
- gtart the work on the Fourth Five-Year Plan. The development
during this plan period will be the proof 5f a successful agri-
cultﬁrél.revolution if we have learned the lesson from the recent
development, In this brief report we have tried to summarize the
zain strategy used and how it can be applied for continued azri-
cultural development. The revolution in wheat, rice and maize
production resulting in self-sufficiency in féod grains calls for
a new strategy and new emphasis in planning and programming. It
has made many of the policy recommendations in the Food and Agri-
culture Comnmission Report and later reports on the subject
obsolete. A rcthinking of many important policy issues in the

fields of agricultural development is. called for.
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..The Accelérateéed Crop Improvement (Research) and Production
Programs (in Wheat,.-Rice and Maize) have shown clearly that rapid
increases in production ¢an be achieved -if new techniques aré ‘made
available dnd if préper taetics are used. ThHese programs focus
directly on.rapidly increasing production. The ‘'chasing of

academic butterflies" is discarded.

An inter-~disciplinary approach is used. An aggresi&e,
coordinated program is formulated, under the responsibility of one
outstanding, experienced scientist, to sSearch out and overcome,
as soon as possible, all .of the major production bottlenecks.

Many of the bureaucratic procedures are overcome by reporting
directly to the Provincial Secretary of Agriculture. It does not
wait to achieve perfection on all of the research information
before launching the battle on production.- The -program looked for
and found shortcuts in research to save time. During the initial
stages the experiences and materials from the international
research centers (International Center for Maize and Wheat
Improvement (CIMMYT) in Mexico and the International Rice Research

Institute (IRRI) in Philippines) were drawn upon very heavily.

The successful transformation of a traditional agriculture
into a modern productive agriculture hinges on developing a co-

ordinated program which astutely manipulates three groups of inter-

related factors. These are: (1) the biologic-soil factors (in

which knowledge and materials derived from research are of vital

importance); (2) the psychological factors (whereby spectacular
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demonstration of research results is used to show large-yield
differences, i.e., from 10 maunds.to 70 maunds, thereby rapidly
destroying traditional beliefs and conservatism and replacing

them with enthusiasm); and (3) the economic factors, which will

promote or prevent adaption, such as incentive prices for
products and easily available inputs at reasonable cost to the

farmers.

The Coordinated Accelerated Research and Production
Programs on an individual crop basis have been proven effective

in wheat, rice and maize in West Pakistan.,

Capable, aggressive, visionary leadership at the
coordinator's level is vital to program success. This post must
not be filled on a seniority basis but rather on the basis of
proven ability, scientific contfibutions and leadership., In the
early stages of & program's development, an experienced foreign
specialist working closely with the Pakistani coordinator, will
greatly accelerate program progress. The coordinator must have
control over the project budget, if the program is to be most

effective,

The Accelerated Improvement and Production Program
approach, which has already been proven effective in wheat, rice
and maize, should now be applied to other fields of major economic

importance “in West‘Pakiétan“égriculture, They might include:
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1. Rabi crops which can be substituted to
reduce wheat acreage

-8, - Winter Oilseeds -~ rape, mustard, safflower
b. Winter Pulses
c. Forages

de Potatoes

2, Kharif Crops

a., Cotton (Highest Priority)

be Sumner Oilseeds
1« Soyabean
2. Sunflower

¢. Sugarcane
3. Soil-Water-Plant relationship

4, Poultry Production

5. Livestock Production

6. Forest Production

7, “Fisheries

II. RESEARCH NEEDED TO GONSOLIDLTE, STRENGTHEN
IND EXPAND THE REVOLUTION ALREADY ACHIEVED
IN WHELT, RICE AND MAIZE IN WEST PAKISTAN

There is no time for complacency in research, despite the
spectacular break-throughs that have been achieved in wheat, rice

and maize production during the past year. A4s the new technology
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spreads to a greater percentage of the area cultivated, production
of each of these crops will continue.to.increase.’ Tﬁé;research

emphaéis must now be givén new directions’ as indicated below for

each crope. : -

1. Wheat

As stressed in the Technical Progress Report 1967/68,
the situation requires development of newer vdrieties with a
wider spectrum of resistance to black, brown and &ellow rusts,

with more desirable grain types, shorter Straw and higher yield.

ae Disease Resistance

The more the cultivation of wheat is intensified,
the greater becomes the danger from epidemics and economic losses
from rusts. Varieties resistant to black rust will sooner or

later become susceptible because of thé éppeérénéé 6f new races
or strains of the rust organism that ;}isé éither'frém natural
mutations and/or hybridization of the parasite. The greater the
area cultivated to a single variety the greater .the danger of
rust epidemics developing once a new race appears which is
capable of at?acgipg the currently rust rg§i§tant'ygriqty. The
eagerness ofiéimqét ai% Pakistani farméyém?é_cgltiVate Mexipak

to the exclusion of other Mexican varieties has built-in dangers.

The tactics must now be to hold the high yield plateau
of Mexipak while increasing the "safety or security of harvest'.

This can be done by the rapid release and multiplication of a
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number of other new varieties that will yield at least as much as
Mexipak but have better grain quality, and a wider spectrum and
different type of rust résistance., Two new varieties, namely
Norteno 67 and Mangla 68, which are -in preliminary stage of
multiplication, can serve this purpose, These are only the first
two such varieties. The Pakistan wheat breeding program must
remain vigorous, imaginative and aggressive, It must produce a
constant floqrof new varieties to meet changing needs. Complacency
and stagnation of the breeding program could be ruinous to the

wheat farmer.

Expanded facilities are needed for a summer nursery_§ite
in the hills and for a seed multiplication farm in the hilié:.
Both are needed to provide -adeguate regearch“fadili%ieé and land
for rap}d\multiplication of new seed during the summer season

whenever changes in the rust races make varietal changes necessary

to avoid disease epidemics.

Db TripleTDwarfﬁVariéties

Reééarcﬁ to ﬁroéﬁce triple dwarf varieties whicﬁ will
respond more favorably to even highér déségzbf:fe;tilizer than
is possible with Meéxipak and'hé§e céfréspéndihgly higﬁer yiélds
must be the Iong ranée aim ofnfhe:Pékis£5ﬁiﬂwhea£ breeder. The
wheat prégrém mﬁst be a cdntinuingndyﬁaﬁic program if wheat

production is to stay ahead ofﬂpo?uiation growth in the long run,

evén if a successful family planning program is assumed.
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ces Grain Quality Improvement

New.varieties with better grain quality in both white
and red grain types must be developed if Pakistan is to enter
international trade in wheat. The types preferred in Pakistan
may not necessarily be the types preferred by the importing

countries.

The establishment of a system of grain grades and
quality contrdl are absolutely necessary before Pakistan wheat
can enter international trade. The necessary steps to establish

such a system should be taken on an urgent basis.

2. Rice

a. Improvement Of Grain Quality

The fantastic success and popularity of IRRI-Pak
(IR-8) in West Pakistan is largely attributable to its high
grain yield., Although its grain is‘acceptable for domestic needs,
it will not bring high prices in interﬁationai trade éﬁd;should be

replaced by a variéty of better grain quality as soon as possible.

The immediate and urgent research needs are to
develop a group of new varieties that will meet the demands
quality;wise of the various importing countries (non—;gented fine
and medium grain typés) and, at the same time, maintain or even
impr0ve upon the phenomenal yield of;IRRI-Pak. These are needed

urgently to firmly establish Pakistan rice in the international
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markets as soon as possible, The splendid progress already
achieved by the accelerated program through the introduction and
intensive cultivation of IRRI-PAK is eonly the first step toward
establishing Pakistan as one of the large potential exporters of

this crop.

b. Variéties With Earlier Maturity

A series of high-yielding, dwarf, photoperiod insensi-
tive varieties with earlier maturity and with good grain .ype are

needed to put greater flexibility into the multiple cropping system.

¢+ Varietal Improvement - And Better
Chemical Control of Rice Insects

Chemical control of stem borer by granulé; chemicals to
be used in the irrigation water, i.e., Diézinon, Sevidol, Dol,
etc., although very éffective and dééerving Wide application for
the coming years, is expensive for the country. More economical
chemical treatments are needed and research must find tﬁe waj to

achieve this goal.

Last year it became evident that certain segregates
from crosses involving TKM6 from Madras, were resistgnt to stem
borers in preliminary tests. This gives hope and places high
priority on the development of high yielding insensitive dwarf
types of superior grain quality with borer resistance. Such a

variety could cut rice production costs and raise yields.,
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d. Modernizing And Expanding The Rice
Processing Industry

As recommended by Dr. J. Norman Efferson, West Pakistan
should establish a strong research center in paddy dfjing; storage,
milling, by-product use and marketing. The Province hds great
prospects for entering thg wor;@ market as a main rice exporter
if it can develop high yielding, high quality fine and medium
rice varieties and a modern rice processing industry as good or
better than in any of the competing countries. The Province has
to star£ more or less from scratch regarding big modern mills.
Very careful studies df“ﬁy?fdéﬁéléﬁﬁggt"ihwﬁﬁé P#Bépeéti&e
competing countries and careful planning is needed in order to
develop an up to date rice processing industry. The competing
coantri§s including U.S.A. with long experience in rice processing
and export of top quality fine and medium rices are importing
Satake rice milling equipment from Japan in ordef to have highest
possible quality and output of head rice. Until the Province
can develop its own research centers and get experience from
modern commercial mills, the best it can do is to do the same as
the top competi£ors having large research centers.and long

experience, are doing.

3. Maize
*The introduction and extensive cultivation of the

synthetic maize variety J-1 has been responsible for triggering
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the revolution in maize production. Almost certainly continued -
research will soon produce other varieties of maize with even

higher yield potential.

The possibility of developing new high yielding, stem
borer resistant synthetics is intriguing. Currently the borer can
be controlled by timely épplication of granular insectici@es,"
i.e., Diazinon, BHC, etc, However, insecticides are frequently

unavailable and when available the application is often faulty.

Varietal improvement in maize in Pakistan is still in
its early phases of development and aggressive research will

continue to increase yields rapidly.

‘In order to create marketing outlets for thé increasing
production of maize, irndustries based on maize as raw material

should be developed and the possibilities of export of maize

exPlored asmsunpluse5~arelbound to turn

and sorghuﬁ“éhgaiam5é
up through the successful introduction of the new high yielding

varieties.

k. Sorghum

Sorghum research and production is beiné’handled'és a
supplementary crop under the Accelerated Maize Improvement and
Production Program, since many of the production problems are

similar to those in maize.

During the past two years several outstanding varieties

and hybrids have been identified and are being grown on a small
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commercial basis. Meloland has been found to be one of the best.

Similarly, most of thé insect problems are similar to
those in maize and can be handled in the same way as currently

being done on maize.

Sorghum is an eXcellent cheap source of carbohydrates
for poultry and other livestock rations, and may even be exported
on slightly more favorable terms than maize. Its areatof )
cultivation should be"expanded as demand grows for grain for feeds.
The research data and production expertise is available, and its
cultivation can be expanded rapidly if needed. At the outset the
production program should be based on the use of varieties rather
than hy??ids. The private sector should be encouraged to explore
the feasibility of producing hybrids in Pakistan.

IIT. OTHER FIELDS FOR ACCELERATED IMPROVEMENT
AND PRODUCTION PROGRAMS

The rapidly increasing yields and production of wheat,
rice and maize, now present the opportunity and absolute need for
diversification of crops and accelerated programs for developﬁeﬁt
of poultry and livestock production and for increased emphasis on
irrigated forestry plantations etc. For this purpose, every
possible effort should be made to locate and adapt new technology

becoming available through research in Pakistan and elsewhere,

High priority should be given to winter crops other than

wheat. Unless this is done, Pakistani farmers will flood the
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market with wheat in coming years if the necessary quantities of
fertilizer continue becoming available in time. In this case the
produption is likely to be so great that it will be difficult to
move the surplus into the international trade, even if a barter
deal could be arranged with China. The future need to shift 4-6
millions acres of wheat land to other crops was discussed already
in Borlaug's report of 12-20-65, and later stressed in his reports
of 3~30-66 and 3-24-68. The successful wheat production program
has proven the need of accelerated programs for substitute crops.

1. The Diversion qf Winter Crop (Rabi)Lands
To Crops Othe? Than Whoeat

There are few crops that can compete with intensively
cultivated dwarf wheats during the rabi season, yet ways must be
fouﬁd to reduce ithe acreage of wheat as soon as unmanageable
surpluses are forthcoming. The only possible crop choices are
winter oilseeds, winter pulses, winter forages, potatoes and

vegetables.

a., Winter Oilseeds

One possibility of diverting acreage from rabi
wheat to winter oilseeds is to convert it to either

rape, nustard or safflower.

There is a definite possibility that safflower
could be grown successfully as a rabi crop were it not
for the difficulties of harvesting. It will be impossible

to consider it for the present because of the difficulties
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of harvesting this spiny plant by hand. Only
introduction of combine harvesters on a sufficient
nuinber of farms would make it possible to establish
this spiny thistle-like plant as an important winter
oilseed crop. The less spiny varieties developed

S50 far‘are also less high yielding. However, they
should be tested in VWest Pakiséan in comparison

-

with the spiny varieties.

Rape and Mustard remain the only possible winter
oilseed crops that_can_be expanded.at present. It is,
however, doubtful whether sufficieﬁf-reééérch”haé yet
been done so as to Justify launching an accelerated'
production program at the present time. The best way
to get a rapid proper evaluation of the potentials of
expanding the rabi rape and nustard production rapidly
is to bring in the best Scandanavian expert on this
subject as a short~term consultant. This is béing

arranged by the Ford Foundation, and .2 Swedish’ Expert

will arrive in January, 1969,

b. Winter Pulses

More vegetable protein is needed both for food

and for feed for livestock.

The winter pulse that offers the greatest

possibility for expanded production is gram. Gram should



be considered as a possibility of qugtitgtiénwfor wheat
on-barani lands. What is more important however, is to
try to intensify its cultivation with suppleméntary

irrigation.

Considerable research has been done op;Yarious
aspects of gram production at the Ayub Institute but
up to the present time no one has tried to assemble
this information into a "package of improved production
practicés" to try to increase yields and stimulate
.‘interesi in this crop. Such an‘atteﬁpt on a semi-
commercial basis shouid be initiated as early as
pdééible. | “

Available information and plant materials
from the US-Alisﬁpported program in Iran should be
sought for use in this atteﬁft. L

_ Gram is an excellent protein for use im poultry

and other livestock feeds.

c. Forages (Rabi ‘and Kharif)

For the first time Pakistan is in g. position to
remove cultivated land from both winter and summer
cereals, without worsening the shortage situation of
cereals. Expanded production of both milk and meat

is needed.
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Rabi Foraées

The expansion of berseem acreage should be
encouraged immediately. The farmer already knows

how to handle this crop efficiently.

Other Forages

The use of intensively cultivated kharif forages
should be expiored. There are a large number of sorghums,

sudan, and millets which could be useful.

Since there is a very large and diverse group
of potentially valuable forages, perhaps it would be
feasible to encourage the JAgricultural University to do

research in this field.

irrangements have been initigted to bring to
Pakistan on a short-time basis an expert on both rabi
and kharif forages production. The technology is already
largely available to sucéeséfully iaunﬁh an expanded
forage progran, once a‘decision is reached on which

species to employ in this effort. .

d. Potatoes

Research information, the plant materials, and
production expertise are available to greatly expand
potato pfoduction as rapidly as needed in both West

and East Pakistan. » -
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Steps are already under way to launch this progranm.
] : . ’
with the assistance of the Rockefeller Foundation and
a Mexican expert. In the initial stages the production

of high gquality seed will be emﬁhasized.

A careful study should be made soon to determine
the needs for storage capacity, so as to reduce the vast

fluctuation in price at different seasons of the year.

2. Kharif Crops

a. Cotton = The Highest Research Priority For West
Pakistan Is Launching An Accelerated
Cotton Production Program

Drastic and aggressive action must be taken to launch

a Coor@inated Accelerated Cot?on Research and Produotion
Program. Unless dréstic action is taken now - and
buregucratic procedures and red tape are put aside -
cotton acreage may drop, because of its inability to

compete with other crops in terms of returns per acre,

-

h.This would be disastrous to the economy of Pzkistan since

cotton is one of the principal foreign exchange earners,

Dr. William Waddle wrote an excellent report dated
October 30, 1966, recommending the establishment of an
Acceleratgd Cotton Improvement Program. Two.years have
passedj but nothing has been done to. implement his report.
The need for the same was also sﬁressed in Pacheeo's

report of 10-30-66 and in Borlaug's reports of 11-17-65,



