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

The Ministry of Agriculture, West Pakistan, has now to

start the work on the Fourth Five-Year Plan. The development

during this plan period will be the proof of a successful ~Gri-

cultural revolution if we have learned the lesson from the recent

development. In this brief report we have tried to summarize the

Lain strate;-;y used and how it can be applied for continued aC;ri-

cultural development. Tce revolution in wheat~ rice and maize

production resulting in self-sufficiency in food grains calls for

a new strategy and new emphasis in planning and prosrmJming. It

has made many of the policy recomnendntions in the Food and Agri-

culture Commission Report and later reports on the subject

obsolete. A rcthinkine of many important policy issues in the

fields of agricultural development is called for.



:The'Accele-rated Crop Iniprovement (Research) and Production

Programs (in Wheat, ·Ricl:! and'Maize) have shown clearly ,that rapid

increases in production cart be achieved ',if new techniques are made

avai'lable 'and i:t .P.r..6pe:r:._tp.Gttgr;; _are used. Tliese' programs focus

directly on rapidly increasing production. The llchasing of

academic 'butterflies" is discarded.

An inter-disciplinary approach is used. An aggresive,

coordinated prOgram is'formulated, under the responsibility of one

outstanding, experienced scientist, to search :out and overcome,

as soon as possible, all.o·f the major production bottlenecks.

Many of the bureaucratic procedures ar:e overcome by reporting

directly to the Provincial Secretary of Agriculture. It does not

wait to achieve perfection on all of the research information

before laun.ching the battle on production. The ·program looked for

and found shortcuts in r.esearch to save t·ime. During the initial

stages the experiences and rna. terialsfrom the international'

research centers (International Center for Mai~e and Wheat

Improvement (CIMMYT) in Mexico and ~he International Rice Research

Institute (IRRI) in Philippines) were drawn upon very hea~ily.

The successful transformation of a traditional agriculture

into a modern productive agriculture hinges on developing a co-

o~dinated program which astutely manipulates three groups of inter-

related factors. These are: (1) the biol05ic-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 4 thereby rapidly

destroying traditional beliefs and conservatism and replacing

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

promote or prevent adapt~on, such as incentive prices for

products and easily available in,Puts at reasonable cost to the

farmers.

The Coordinated Accelerated Research and Production

Frog,rams 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 contributions and leadership. In the

early stages of a program's development, an experienced foreign

specialist working closely with the Pakistani coordinator, will

greatly accelerate program progress.. The coordinator must haire

cohtrol 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 Wcst:Paki:stanagriculture~ They might inc1ude:
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1. Rabi crops which can be substituted to
reduc~ wheat acreage

a. " Winter Oilseeds - rape, mustard, safflower

b. Winter Pulses

c. Forages

d. Potatoes

2. Kharif Crops

a. Cotton (Highest Priority)

b. Summer Oilseeds

1. Soyabean

2. Sunflower

c. Sugarcane

3~ Soil-Water-Plant relationship

4. Poultry Production

"~"

5. Livestock Production

6. Forest Production

't. "~Fisheries

II.RESE~RCH NEEDED TO CONSOLID~TEz STRENGTHEN
l~D EXP:illD THE REVOLUTION ALREADY ACHIEVED
iN WHELT, RICE l~D MAIZE IN WEST PAKISTAN

There is no time for complacency in research, despite the

speotacular break-throughs that have been achieved in wheat, rice

and maize production" during the past year. As the new technology
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spreads to a greater percentage of the a~ea cultivated, production

of each of these crops will continue -t-o,.:'increase.· The~ research

emphasis must now be given new 'directions' as indicated below for

each crop.

1. Wheat

As stressed in the Technical Progress Report 1967/68,

the situation requires development of newe~ v~~ieties-with a

.
wider spectrum of resistance to black, brown and yellow rusts,

with more desirable grain types, short-er s'traw -and higher yield.

a. Disease Resis tance

The more the cultivation of wheat is }ntensified,

the greater becomes the dang~r. from epidemics and economic losses

from rusts. Varieties resistant to bl~ck rust wil~ sooner or

later become susceptible because of the appearance of new races

or strains of the rust organism that arise either from n~tural

mutations and/or hybridization of the parasite. The greater the

area cultivated to a single variety the greater,thedang~rof

rust epidemics developing once a new race appears which is

capable of attac~il?-~ _~tl~ _?urrently rust resistant varie.ty. The

eagerness of_ ~lmos.t ail Pakistani farmers to. cl,iltivate 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 securi t.y of harvest".

This can be done by the rapid release and multiplication of a
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number of other new variet::i,~;?, ..that wiJ,1 yie.l.d ..at least as much as

Mexipak but have better grain quality, and a. wider spectrum and

different type- of rust resistance. Two new varieties, namely

Norteno 67 arid Mangla·68, which are .inprellminary stage of

mUltiplication, can serve this purpose. These are only the first

two such varieties. The Pakistan wheat breeding program must

remain vigoroua,imaginative and aggressive. It must produce a

constant flow._ of new varieties .to meet changing needs. Complaqency

and stagnation of the breeding prog:ram could. be ruinous .to the

wheat farmer.

Expanded facilities are needed for a summer nursery. site

in the hills and for a seed multiplication farm in the hills.

Both are needed to provi:deade-quate re·l,reaI'e"h fa6ilitie~ and land

for rap~d multiplication of new seed during the· summer season

whenever. changes in the ru.st races make variet9l.1 changes necessary

to avoid disease epidemics •

.. b. Triple Dwarf·Var:Leties

Research to produce triple dwarf varieties which will

respond more favorably to even higher dose~ of fertilizer than

is possible with Mexipak and have correspondingly higher yields

must be the fong range aim of 'the -Pakista~i wheat breeder. The

wheat program must be a continuing dynamic program if wheat
.. .--

production is to stay ahead of population growth in the long run,
,

evEln if a suc'cessful family plann1ng program is assumed.
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c. Grain Quality Improvement

New. varieties with better grain quality in both white

and red grain types must be developed i~ 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 syst~m of grain grades and

quality contrdl ar~ 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 international trade and should be

replaced by a variety 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-scented fine

and medium grain types) and, at the same time, maintain or even

improve upon the phenomenal yield of IRRI-Pak. These are needed

urgently to firmly establish Pakistan rice in the international
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achieved by the accelerated program through the introduction and

intensive cultivation of IRRI-PAK is only the first step toward

establishing Pakistan as one of the large potential exporters of

this crop.

b. Varieties 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.

c. Varietal Improvement - And Better
Chemical Control of Rice Insects

Chemical control of stem borer by granular chemicals to

be used in the irrigation water, i.e., Diazinon, Sevidol, Dol,

etc., although very effective and deserving wide application for

the coming years, is expensive for the country. More economical

chemical treatments are needed and research must find the way to

achieve this goal.

Last year it became evidont that certain segregates

from crosses involving TKM6 from Madras, were resistant to stem

borers in preliminary tests. This gives hope a~d 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 drying, storage,

milling, by-product use and marketing. The Province has great

prospects for entering the world market as a main rice ~xporter

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 start more Or less from scratch regarding big modern mills.

competing countries and careful planning is needed in order to

develop an up to date rice processing industry. The competing

countries 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 order 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 competitors having large research centers and long

experience, are doing.

3. Maize

'The introduction and extensive cultivation of the

synthetic maize variety J-l has been responsible for triggering
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the revolution in maizepr.oduction. Almost; cert.ainly 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 application of granular insecticides,

Le., Diazinon, BHC, etc. However, insecticides are freq,uently

unavailable and when available the application is often faulty.

yarietal 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 fo~ the increasing

production of maize, industries based on maize as raw material

should be developed and the possibilities of export of maize
_~." _•. " '.__.'_ ,_., __ ,,~~ __•.._ _0.· _._. . - -.- _.. ".. -

and sorghum should be explored as.-..s.ur-p.l.uses ·ar-e··bound to turn

up through the successful introduction of the new high ,yielding

varieties.

4. Sorghuc

Sorghum research and production is being' handled' as a

supplementary crop under' the AC'celerated Maize Improvement and

Production Program, since many of the production problems are

simi.lar 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 th~' 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 area of

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 rRpidly if needed. At the outset the

production program should be based on the use of varieties rather

than hybrids. The private sector should be encouraged to explore

the feasibility of producing hybrids in Pakistan.

III. 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 developmen~

of poultry and live~tock 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

production is likely to be so great that it will be difficult to

move th~ surplus into the internati~nal 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 o.f 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 Di,version Qf Winter Crop (Rabi)Lands
To Crops Othe! Than Wh2at

There are few crops that can compete with intensively

cultivated dwarf wheats during the rabi season, yet ways must be

found to reduce ~he acreage. of wheat as soon as unmanageable

surpluses are for~hcoming. 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, mustard 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

number of farms would make it possible to establish

this spiny' thistle-like plant as an important winter

oilseed crop. The les~ spiny varieties developed

so far are also less high yielding. However, they

should be tested in West Pakistan in comparison

with the spiny varieties.

Rape and Mustard remain the only possible winter

oilseed crOPe; tl1-9Lcan_be expande.d.at present. It is ,

however, doubtful whether sufficient research has 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 mustard production rapidly

is to bring in the best Scandanavian expert on this

subject as a short-term consultant. This is being

arranged by the Ford Foundation~ and a 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



-l-B- ..

be considered as a possibility of subs..ti.t~l1..t.iQ.n__for wheat

onbarani lands. What is more important however, is to

try. to in~ensify its cultivation with supplementary

irrigation.

Considerable research has been done on various

a~pects of gram ~roduction at the Ayub Institute but

up to the present time no one has tried to assemble

this information into a "package ofimprov~d production

practices" to try to increase yields and stimulate

interest in this crop. Such an attempt on a semi­

commercial basis should be initiated as early as

possible.

Available information and plant materials

from the US-AID supported program in Iran should be

sought for use in this attempt.

Gram is an excellent protein for use in poultry

and other livestock fe~ds.

c. Forages (Rabi 'and Kharif)

For the first time Pakistan is in a.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 Forages

The expansion of berseem acreage should be

encou~aged immediately. The farmer already knows

how to handle this crop efficiently. ·1

other Forages

The use of intensively cultivated kharif forages

should be explored. 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 I perhaps it would be

feasible to encourage the Agricultural University to do

research in this field.

i~rrangements have been initiated 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 successfully launch an expanded

forage program, once a decision is reached on which

species to employ in this effort;
• ,"','>r ~ ',_,'.: 0 •• ,',. .~~_ "

d. Potatoes

Research information, the plant materials, and

production expertise are available to greatly expand

potato production as rapidly as needed in both West

and East Pakistan.
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steps are already under way to launch this program;

with the assistance of the Rockefeller Foundation and

a Mexican expert. In the initial stages the production

of high quality seed will be emphasized.

A careful study ~h6uld'be-mad~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. Cottpn - The Highest Research Priorit~ For West
Pakistan Is Launching An Accelerated
Cotton Production Program

Drastic and aggressive action must be taken to launch

a Coordinated Accelerated Cotton Res~arch and Production

Program. Unless drastic action is taken now - and

bureaucratic 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.

This would be disastroqs to the economy of PQkistan since

cotton is one of the principal foreign exchange earners.

Dr. William Waddle wrote an.8xcel.leni:; re.I!o:r~t dated

October 30, 1966, recommending the establishment of an

Accelerated Cotton Improvement Program. Two_years have

passed, but nothing has been done to. implement his report.

The need for the same was also stressed in Pacheco's

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


