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SUMMARY

Within a IO-day period it is impossible to explore in

depth all of t he facets of the probl em of "barani " wheat

production. We have read as many reports and papers on the

5ubj ect as possibl e and have travell ed through parts of the

area, visited research stations, farmers and Agricul ture

official s. Based on this experience we have written the following

report out! ining our ,observations and offering some suggestions.

We believe that there is a real potential for increasing

wheat production in the "barani" areas of Pakistan. We believe

t hat a prograrr~ shoul d be followed (as proposed in both USA! D

and GOP documents) which incl udes both short and long time

efforts.

For the irnmediate future, there is little reason to doubt

t hat much wider use of improved highyiel ding varieties,

suppl ied wit h IT.ioderate amounts of fertil izer will not produce

significant yiel d increases. The arnounts of fertility will of

cour se vary direct! y with the amount available soil moisture with

the higher rainfall areas offering the greatest potential return

wi th lowest risks. Improved practices such as deeper plowing

where possibl e, removal of weeds, etc. should be encouraged.
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Looking furt her toward the future, a research and

t raining institute for "barani" agricul ture has been proposed.

We bel ieve that such a center, properly staffed and equipped

can provide the technology required to reach sustained optimum

wheat production levels.

We have considered several other factors required for

campaigns to increase wheat production such as seed, fertilizer,

extension education programs, farmer credit and others and have

comrrmtad on them briefly. A plan for training and implementing

a wheat production campaign is included as part of this report.
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lnt roduct ion

Since February 1969 Oregon State Uni versity, through a

contract wit h U SAl D, has had a team of special ists working

in Turkey to assist the 'GOT and Turkish farmers in their eff orts'

to increase cereal production. The. OSU team in Turkey has

been engaged in developing adaptive r~search and extension

education programs. These programs are designed to develop a

system of agricultural pra~tices including improved tillage

methods for soil moisture conservation, use of improved high

yiel ding varieties (HYVs), use of fertilizer, control of weeds

and other practices which will lead to a significant sustained

increase in wheat production for the Turkish farmers. Based on

our experience in Turkey we were requested to review rainfed

(barani) cereal production in Pakistan and, if appropriate,

suggest means for improvement.

Within the time available we have reviewed several paper s

on the subj ect of barani agricult~re by both Pakistani experts and

study teams from other areas. We have al so studied proposals

and plans for programs to increase production in the barani

regions.



4.

We have travelled over as much of the region as pos sible

to personally observe field conditions, research stations and

extension education or ganization and operation.

With Dr. Dougl as Jones we were privileged to meet and

discus s problems of wheat production with many of the American

technicians at AI D as well as the following Pakistan officials.

1. Dr. M.Abdullah, Agricultural Developm.ent
Commissioner, Ministry of Agriculture and Under
developed Areas, Government of Pakistan, I sl amabad

2. Dr. Musehbuddin Khan, Director of Agriculture,
Governrnent of Punjab, Lahore

3. Dr. M. Maqsood, Joint Secretary (P&E),
Agriculture Department, Government of Punjab, Lahore

4. Dr. Sanaullah, Dir ector, Punjab Agricultural Research
InstitutE, Lyallpur

5. Mian Said Khan, Director, Agriculture Research
Institute, Tarnab, Peshawar

6. Mr. Y. A. Shad, Deputy Director of AgricUlture,
Rawalpindi

We also met and discussed wheat production problems with

rrlany other technicians at the stations,

We wis h to th auk all of the people we met for their

hospftality and cooperation.
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I. Observations

Whil e it is true that most of the wheat in Turkey is

produced under rainfed or "barani" conditions there are many

dissimilarities in ClilTlate, rainfall pattern, soil type etc.

which preclude drawing parallel assulTlptions based largely

on total amounts of annual rainfall. These differences do not

precl ude the applicability of certain basic concepts in cereal

production but rather indicate the need for the adaptive res.earch

necessary for application of the concepts in a system which will

result in increased production. For exampl e in both Turkey

and in thebarani areas of Pakistan insufficient moisture dur ing

the wheat crop growth period is the major factor limiting wheat

yields.

Even though as much as 40 inches of annual rainfall

occurs in parts of the barani regions tTlost of this precipitation

occurs during the monsoon season when wheat is not grown.

Much of the water is lost through run-off and evaporation so

that during the season of the wheat growth, when much less

rainfall occurs, there is actually only a small part of the total

annual rainfall available for crop growth, Hence, the total

rainfall is not a true indication of crop growth potential.
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Only that portion of the rainfall which infiltrates and is conserved

in the soil and which is available to the growing wheat crop is

significant. Since available water is the chief lim.iting factor

obviously the potential for increas ing available soil moisture is

greater in areas of higher precipitation. It follows then that wheat

yield potentials are greater in the area of greater precipitation.

Bas'ed on our observations we believe that wheat yields

can be measurably increased in the barani areas. Short term

programs requiring increased inputs of improved seed and use of

fertilizer should produce quick returns. For example it is rnost

unfortunate that this year, when the rainfall is very favorable, a

great opportunity is being lost because irr.l.proved seed and

fertilizer are not available or not being used.

We have chosen to categorize our observations of the wheat

production effort in the barani areas into the following which we

feel are Essential:

A. Research

We feel that any prograrc which involves expenditure

of significant amounts of man power arlJ..'; ~'i,aterial resources should

be' based on sufficient research and experience to justify a high

probability of success. The ingredients necessary for increased

cereal production can be broadly listed as follows.



To reach optirrlum production levels long time efforts

including soil development programs such as suggested in the

"barani" team report will be required, as well as developing

improved tillage and managem.ent systerrLs for wheat production.

,1. I mpr ove d Varietie s

We visited wheat breeding stations at Peshawar

and Lyallpur where very active programs are in progress.

Several technicians at both stations who have been trained at

CI MiYIYT or other centers of excellence are employed.

Cooperative prograrrls are being carried forward which provide

for exchange and testing of germ' plasm from all over the world.

Varieties are being devEloped and sel ected for barani regions.

We believe this program is satisfactory and progres s is being

made.

The second stage of irrlproved seed production, that of

increasing and' distributing the selected seeds is not moving as

desired. Limited seed storage facilities and lack of growers

capable of increasing and maintaining clean, pure seed are

constraints which deserve attention.
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2. Soil Fertility

It is clearly evident frorn our observations that

sufficient arr.l.ounts of soil nutrients arE.' not available in n"lany

fields of whe·at now growing. Wheat crops 'where fertilizer has

been applied are: supe'rior to unfertilized fields. There is

considerable published evidence that most of the soils in

Pakistan are deficient in both phosphorus and nitrogen. There

is a competent and active soils testing and research prograrn in

action at Lyallpur.The great majority of the research work

done and in progress is on irrigated soil conditions. However,

it is worth repeating that during our travel in the barani areas

we observed obvious responses to application of fertilizers. It

must be remembered that, when available soil water is limited,

the proper application of fertilizer becomes more critical.

Assuming '!the use of HYVs, the amount of fertilizer the crop can

utilize is limited ~y the anl0unt of water available. Judicious

application of fertilizer, particularly nitrogen, is essential to

prevent either waste of the expensive material or damage to

crop, or both, Research is lacking in the use of fertilizers in

the barani regions.
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3~ Plant' Protection

We did not have an opportunity to ,obtain extensive

information in this area. However, we understand that wheat seed

is not treated' to prevent damage from diseases or insects·'.,

Weeds are evident in most fields in varying

densities. Since some of the Brassica species are grown,as

alternate crops they are common competitors with the wheat cr.op•.

We understand that there is reluctance to use certain herbicide~,

based on unhappy experience.. However ,_ there are now' several

materials available which are very .effective and, do not pres,ent

the management problems previously encountered.~ The field

of plant protection deserves greater attention,.

4. Soil Management

We have read num.erous reports concerning the

problems of soil erosion, low'water permeability, high water

run-off, etc. and suggestions for various means of combating,

t'hese problems.. We agree that these amount to an enormous

problem worthy' of an effort and expense of equal magnitude.

These are long time developments and even when accomplished

will not eliminate the need for continually improving soH

management techniques. The problem, simply stated, is to
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get the precipitation into the soil when it falls and to conserve

it for crop use at a later period. In the case of wheat this may

mean over a period of several months. We were able to find

virtually no research done or in progress concerning use or

developn'lent of tillage methods and in1.plements to improve water

intake and storage in the barani soils. We feel this is the key to

increased cereal production. Without more available water the

increases obtained from input of I-IYVs and fertilizer will be

much less than the. potential benefits.

At Lyallpur the agriculture machinery division is

developing a series of machines ?ncluding plows, disc, cultivator,

and a" drill. These tools are designed to be drawn by bullock.

We feel the testing and improver.clent of the se implements is an

important step in the right direction.

5. Other Crops_

No doubt the possibility of replacing wheat as the

major crop in the barani area has been considered in greater

depth than our information indicates. Nevertheless, it is worth

not
pointing out that the wheat crop is.L.raised during the months when

the greatest aITlounts of precipitationoccur but several months

later.
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A crop which is ideally suited to growth

conditions in the monsoon period and which could morc fully utilize

the rainfall may prove to be more profitable than continued cereal

production in much of the area.

B. Extension Education

While we strongly advocate an increased effort in

research, /too often it becomes research for research sake, not

for practical solutions to problems. Furthermore, files of

scientific reports are of little value to the farmer until they are

translated into meaningful, useable information. This information

dissemination process is usually referred to as extension

education and includes several essential factors:

1. Organization and Authority

There is an established organizational structure

for extension education. This organization is the authorized

agency for coordinating research programs with farmer problems

and assisting farmers in adopting improved technology.

2.Pe r s anne 1

In the Punjab province alone there are roughly

2600 extension technicians. These workers vary in training from

the doctorate through M. S. and B. '8. level to secondary school's
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plus 2 years special training. We believe that these technicians

are dedicated and serve to the best of their ability. To our

knowledge there are few if any technicians who are trained and

experienced in dryland wheat production. Such training would be

minimum required insurance for a successful effort to increase

"barani" wheat production.

3. Extension Support Functions

Per sonal contact , supported by visual aids and

field den10nstrations are the proven m.ethods to induce farmers

to accept different technology. This requires material support

and transportation. Our belief is that the extension service is

restricted by lack of mobility and resources and cannot perform

to its capability.

C. Farrr.:.er Support Functions

We have heard that "barani" farrrH:rs are eager to

accept innovations and new technology. We have heard that "barani"

farrners resist change because they dare not risk failure. No

. doubt both situations can be substantiated. Vic believe that the

rapid spread of the so called "Green Revolution" amply

demonstrates that change can be induced , given the proper

conditions.
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For the "barani" farmers to increase wheat production

a few essentials must be provided:

1. The materials of production must be 'available.

This means improved seed, fertilizer and equipment. While in

some areas these comn1odities are fairly widely used we believe

that the supplies of both are definitely inadequate.

2. In order for these materials to be available at

t he proper time, distribution and transportation systems must be

established and functioning. Again we believe the system to be

inadquate.

3. Many small farmers may not be financially able

to procure the seed c:.nc1 fertilizers required to participate in

the benefits of the improved technology. Where needed, a

realistic credit systerrl must be developed.

,II. Suggestions

Perhaps since our experience here is limited it would be

more appropriate to raise questions rather than offer suggestions.

Our purpose is to raise the issues for discussion and

appropriate acti9n. The items will be taken ~.n the san'1e order

as discussed under observations.



14.

A. Research

VTe strongly endorse the proposal to establish a

Research and Training Institute for "barani" agriculture. Giving

due credit to the' fine w'ork alre'ady in progress on other stations

we believe that only an additional effort oriented specifically to

the problerns of "barani" conditions can provide the de sparately

needed technology to assist "barani" farrrlers.

1. I mproved Varieties

Continuing, increased support for the active wheat

breeding programs now in progress must be provided. Increased

efforts to field test selected varieties under farmer s conditions

should be encouraged. Where needed, irrlproved seed storage'

facilities, and any other materials should be provided.

Systems to mar e rapidly increase selected varieties

for distribution to farm.ers rnust be improved and enlarged.

Two approaches which may be considered are:

Contracts with selected farmers rnight be negotiated. These

farmer s would be supervised and assisted by the wheat breeder s

so that weeding and rogueing required to' prodUCE clean, pure

seed are accomplished. This method keeps seed production in

the private sector and encourages development of the industry. '

John M
Rectangle



15.

More qualified technicians to inspect and assist in seed

production will be required. Secondly, the proper authority

of the GOP would operate seed increasing stations and conduct

the entire operation. This could be on leased or government

owned property. While this system does, in effect, put the

government in competition with the farmers it can insure seed

supplies. Both these syEltems have been practised in Turkey.

Again an increased number of technicians will be required.

We did not observe any evidence of a seed

testing and certification service. This service if not available

should be initiated for all crops as a government function .

.The importance of clean seed of high viability cannot be over

emphasized.

2. Soil Fertility

I t is our opinion that a soil fertility research

program specifically designed for barani areas should be

initiated as part of the 11barani" research and training institute.

I t may be possible for technicians now working in irrigated areas

to conduct this program. If not, then qualified technicians must

be provided to pursue this phase of the research progran1.. It

must be rem.embered that the amount of available water determines
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Disease and insect resistance are integral and

vital parts of a succe s sful plant br eeding pr ogram. The plant

breeding progc1ams now in progress are screening varieties for
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resistance to the tl1ajor diseases of the .area·. However; there

are diseases, and insect pests often affecting the seed or the

emerging seedling which are most successfully controlled by

treating the seed with chemicals before planting. If seed

treating services are not available research to determine the

benefits derived from this process should be undertaken.

I t has been clearly derrlonstrated that competition

from weeds can decr'ease wheat yields severly depending upon

the number and species of weeds present. It has also been

detr.!.onstrated that yield reductions from competition for water

and nutrients occurs early in the crop development cycle. Removing

weeds after they have grown to sufficient size for animal feed

decreases weed seed potential but does little to increase wheat

yields. The yield decrease has already occurred because the

moisture taken up by the weed deprives the wheat plant of that

moisture at a most critical time.

Research to deterrnine the most Economical and

successful means for control of weeds should be in.itiated. The

use of herbicides, while not proposed as a panacea for weed

control, should not be avoided on the basis of past experience.
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New materials are available which are safe for other nearby

crops and offer broader spectrum weed control. Mechanical

means and hand labor must continue to be considered primary

means of controlling weeds. Weed control is one of the most

effective and economical means to increase wheat production.

Only research can determine the simplest successful systems

for their control.

4. Research in Soil lvlanagement

Total rainfall in many of the barani areas is

adequate to support annual cereals production. However, the

seasonal pat tern of precipation does not coincide with the wheat

plant growth requirenlents. Therefore the need for research in

soil moisture conservation has been stres sed in a series of

reports made available to the OSU tearr.l. The IT10st recent

reports arc IIResource Management for the Rainfed Region of

West Pakis tan, Volume I and 2 lvlay 1968 - February 1969, \I

the Barani tearrl report, September 1972 and the USAID lvIission

to Pakistan report "Framework for a Detailed Action Program

for Barani Agriculture Development, dated Decerrlber 31, 1972.

From these reports and our observations, while traveling
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through the barani areas: it appears that sO'U s are relatively

deep, from 3 ft. to 30 ft. or more, and generally have little

c1iscernibl e structure, Vlhi Ie we noted serious erosion

occuring over large areas, it appeared that there were substantial

areas of deep soils, capable ofproc1ucing high yields. It

appeared also that the cultivated soils in those areas were low

in organic matter, probably due to the continuous cl ean cropping

system, shall ow tillage, and livestock feeding patterns.

Crash programs carry inherent risks. Without

sufficient infornJation based upon research, we feel that deep

chiseling large acreages could be a high risk venturE. Studies

to deterrrline residual effects of such treatments on soils, including

possible development of saline layers, should precede any large

scale efforts. This does not indicate that tillage deeper than the

traditionally quotec1 "3" should not be done nor that a large

nurnber of small trial dernonstrations should not be establ ished.

Trial dem.onstrations should be conducted in cooperation with soils

specialists.

First priority for research is the development of a system

which will conserVE the moisture that falls during the Monsoon

season. Initially research needs to be conducted in the area of
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tillage practices and types of tillage implerrJ.ents with

special emphasis towards bullocks drawn and mini-powered

equipment.

Specifically, such research should include

replicated trials which can produce statistically viable data upon

which to base further work and recomrrlendationD for

demonstrations on farn:..er's fields. In order to carry out a research

program we feel the following list of equipment and expertise is

required.

A. lViac hine ry for Res ear ch

1. Deep till age machinery

a. Tractor s with sufficient power to handle deep
tillage operation with matching equipment
listed below.

b. Chisel- sweep plow with rod weeder attachment

c. Sub soil er (tool bar type)

d. Sub soil er, rotary type

e. NIold board plow

f. Offset disc (22-24" discs)

g. Tool bar with attachments for deep and
shallow tillage.
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2.. Secondary tillage machinery - for mulching
and weed control. '

a,. Sweep-rod weeder combination, as (b) above

b. Spike tooth harrow ('adJustable)

c~ Skew tr eader

d. Rotary hoe (new John Deere version)

e. Rod weeder (Calkins, \vith duck feet)

3~ Garden type tillage tools (mini-powered)

The pas sibil ity of using garden type' powered

tool 5, whic~ are common in Japan and Europe, should be

explored. One set of equipment for research purposes would

suffice.

4. Tran~portation

In our work in Turkey we 'have found that

performing a tillage operation at the proper time is of utmost

importance. We have also learned from experience that for a

researcher to be able to function he tnust have complete control

of his own set of equipment. In addition he must be able to

transport his equipment to sub stations or on-farm locations

when needed. I f the tec hnician mus t depend upon other agencies

or farmers for equipment and transportation he is deemed to

frustration and failure.,
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A 1-1/2 or 2 ton truck equipped with a Schwartz

roll-back hydraulic' bed is a priority iterr! for rrloving equipment

from station to sub-station or farrrJer fields.

5. Pesticide application equiprrlent ( sprayer s,

duster s etc.) 3 point hitch' rrlount.

6. Fertilizer, Spreaders - (ar We recommenddBarber,

rrletered feed for fiel d trials. (b) Hand operated spreader for

srnall plots will also be needed.

7. Grain drills - (a) Deep furrow drill with fertilizer

attachrrlent. (b) Disc drill with fertilizer attachrrJ.ent.

8. Small plot combine harvester (sel f propelled)

B. Technical As sistance

1. As rrlentioned earl ier, we believe animal powered

equipment deserves a concentrated research E?ffort. A set of

implements has been developed at the Lyallpur station, This

effort should be supported and increased. However, the critical

factor is the testing and evaluation of these tools under dryland

field conditions.

Technical advice in this area of machinery

development and testing is essential.
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2. If the training sector of the proposed Agriculture

Research and Training Center is to become functional in the near

futu:€ a qualified advisor with experience in dryland cereal

production will be required. There is little expertise in this

area in-country. (See attached job description for similar

. National Wheat Research and Training Center in Turkey.

Appendix A).

3. An advisor with research experience in soil

managerr.:ent and water conservation problems will be required

to initiate and supervise research in these critical areas.

4. I t appear s to us unfortunate that Pakistan is .

appar enqy not participating in the technological advancernents

in the fields of pest and weed control which have been so
l '

important for increased production in other areas of the world.

Technical advice in the field of agriculture chemicals for weed

and pest control is needed.

We believe that wtth assistance in the fields of

machinery dev,~lopment and testing, soil fertility, soil manage-

ment and water conservation, education and training, plant

protection and weed control to complement the wheat breeding

program.s now in progress a corr.!.plete cereals production team
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would be assembled. Such a group could function as an

integrated team. The advantages of this approach are self

evident.

5. Other Crops

In spite of the fact that wheat is the traditional

crop and is a staple food in barani areas, when considering the

indefinite future the possibility of producing other crops capable

of much more efficient utilization of the limited soil n1.oisture

and better adapted to the monsoon rainfall pattern should not

be excluded. The possibility of greater economic return as well

as increased nutritive values, particularly in protein, from such

crops as soybeans should be explored. Would tomatoes for world

tomato paste rriarket purchase more wheat than is produced?

Research can provide some of these answers~'

B. Extension Education

1. Organization and Authority

Based on our brief exposure .we offer no suggestions

for reorganization or changing lines of authority in the extension

program. SOITle proposals have been listed in the "barani" report

and the Resource Management For RainfedRegions of West

Pakistan, report.
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2. Personnel

We feel that, for a successful effort in wheat

production in barani region s, a training and education program

would be indispensable. This should include both acaden'lic and

practical field training in "barani" cereal production. Every

effort should be made to develop a closer association between

research and extension technicians.

3~ Extension Support Functions

Without adequate financial and material support

training of extension technicians will not be productive. Adequate

salaries, per diem and travel expenses rn.ust be forthcoming.

Reference is made to the Resource Management for the Rainfed

Region of West Pakistan report, volutne 2 Extension (out-of

school education), pages III through 114.

Prior to the initiation of a wheat can:,paign trained

personnel must be available. They must be confident in their

ability to do the job required, have adequate teaching aids for

educating the farmers, be mobile. Advisors are necessary to

back-atop the training, education and research programs until

enough qualified technicians can be developed to fulfill their

roles of responsibility.
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The extension worker who is well trained and·

experienced, has access to educational material, is mobile and

has confidence in himself and his program will produce positive

results.

C. Farmer Support Functions

We believe that when the advantages of improved

technology are "clearly evident farmers will change from

traditional practices. We also feel that many marginal operator s

may be willing but unable to adopt improved practices because

the required resources are beyond their capability to procure.

Therefore, it Inay be imperative: for government agencies to help

these farmer shelp thernselves.

1. "We believe it is entirely appropriate for the

GOP to insure that required inputs of imp roved seeds and

fertilizers are made available to farrr~ers at realistic prices.

This means that these commoditicD may have to be bought or

produced and distributed by government agencies. Seed

production as described earlier is an example of this service,

John M
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Private enterprise should be encouraged, but where: such

institutions do not provide thE required materials GOP agencies

should intercede.

2. The responsibility of these agencies is fulfilled

only when the required commodities are available at the farm.

Supply centers and distribution 'service::; must be

developed which are capable of moving these materials in

timely fashion. Similarly, at harvest time crops must be

handled efficiently.

3. Financial Support

It is probable that many farmers of very limited

rr~eans are unable to finance the resources needed for increased

production.

The GOP should arrange, through whatever means

are moat desirable, credit programs which will make the

production inputs available to all farmers. I t is possible that

only government agencies can arrange for the flexible credit

programs necessary.

When all these elements of research, education

and available resources are brough together substantial wheat

increases are assured.



,.<

28.

I I I. Action Plan Prop0[ials

I t has been pointed out in the USAID !viis sion to Pakistan

Report dated Deccn'lber 31, 1972, titled "Frarnework for a Detailed

Action Progran:, for Barani Agriculture Developrr.i.ent" that

( 1) "technical sErvices to advise farrr:cr G and to dernonstrate

itnprov.ecl far rrine practices arc inadequately trained, equipped

and staffed, "(2) that "not enough is known about the resource

based of barani agriculture, " (3) that lithe transfer of know-hov/

to farmers for on-farm application of such practices will require

substantial numbers of well-trained and qu.alified tEchnicians, 11

(4) that Ilclearly, res~arch into barani agricultural problems

has been neglected, ana (5) that "if such a prograrrl is to be

successful it will require a major long terrr~ funding corrJ.mitment

and will probably necessitate significant £.taffing additions and

adjustrrH::nts. Based upon the staterrlents, with which we agree,

we offer the followin'g possible plans:

PI an I - IVIinir.num Effort

Vilith the addition of srrlaH an:,ounts of resources and

large amounts of encourager.r~ent the use of HYVs and fertilizers

will slowly increase'. Over a period of years wheat production

will be increased. VIe believe this to be a waste of valuable time

and reS8urces.
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Plan II - Distribution of HYVs and Fertilizer

A. carnpaign could be initiated relatively soon usinE the

inputs of fertilizer and high yielding varieties. A sizeable nun'1ber

~ of qualified advisor s could be nlade available prior to the beginning

of a campaign. These advisors coulc:J/be assigned to work with

several local technicians in specific areas. Following seeding of the

~-t'rW\ i tlfV-4J •
crop the services of most of these advisors could be ·~:1gtrerrnitlQ,l'1'

A few would remain until harvest to do follow-up work and evaluate

results. This rnethod was successfully used in the Turkey,

"Mexican "'Theat program. Such a can-:.paign would be based almost

entirely on the distribution and use of HYVs and fertilizers. No

doubt significant increased production of wheat would result.

The rT.tagnituc1e of this plan is limited only by the nurr~ber of

qualified foreign advisors and in-country technicians available and

by budget constraints. This assurne's that seed and fertilizer

would be available.

VVe feel the returns from this effort will be limited unless:

1. li.dequate technical US advisors are available to

initiate training of local technicians.

2. ii carr.'.paign is planned well in advance.
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3. Materials are available at the locations when needed.

In addition to fertilizer and HYVs this should include rr.l.aterials

for the educational. campaign at the village level, such as slides,

daylight screens, projectors, generators, flip charts, handouts,

etc., transportation and adequate staff to realistically follow up

the initial efforts.

4. Sirr.lultaneously, research is initiated. Vlith adequate

backup support fror.Cl US advisors the research program can serve

an excellent rnedium for training.

Plan III - Developing Research and Training Institute to Complen_ent
Plan II

1vlaxin~un.;. Effort

This plan could include ,Plan II as the first action. In

addition it advocates the developn'"lent of a Barani A.griculture

Research and Training Center. This coincides with GOP Ministry

of Agriculture proposals and should be started as early as

possible.

Such an institution if properly organized and staffed would

satisfy the following needs:

John M
Rectangle
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A. Research Component

1. I t would provide a base for the rrluch needed

. research and technicians could be trained through the research

prograr.c.:. as it is being conducted.

Z. I t would provide a rnuch stronger link between

research. and extension than is now evident.

3. Som.e phases of research could be conducted in

both the irrigated arid barani areas using the same personnel,

for exan1.ple, weed control, fertility, breeding, and plant pathology.

4. Research personnel could be used during certain

periods of the year for training extension personnel, In addition

to such training, research personnel working through previously

trained extension specialists will have the opportunity to enlarge

their scope of research to on-farr~ conditions. This aspect is

extremely irnportant.

5. A research and training center provides a chance

for institutional developm.ent, bringing research, applied

re search and exten sion educa tion together.
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The follo'wing factors are deemed critical to the success

of thE: research component:

a. Equiprrlent must be available for research. This

does not represent huge SUU'lS of rrJ.oney but needs to be adequate

so that a thorough and effective job can be accomplished to get the

answers in the shortest possible tirrle.

b. Ernphasis is placed on research practices and equip

IT.lent which would have the greatest effect on soil moisture

conservation during the time when the moisture is available.

c. Technical assistance is available to assist in

improving animal powered equiprllent. This equipment needs to be

tested and refined by those conducting the tillage rese'arch. Close

coordination'between tillage research and equipment development

is necessary.

B. Training Component

1. The goal of this training pr ograrrJ. is to help

Pakistan achieve optimUITl cereal production and maximurn

develorrr~ent of thE:' barani areas.

2. The strategy is to provide the wheat farrner of both

the barani and irrigated areas with the necessary inforrr.i.ation and

production resources for optimum wheat production in the shortest

possible tin.'l€.
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3. The tnethod is to strengthen the communication

link betvleen re 3earch and Extension, and to disseminate the

latest research information to the farn'"lors.

c. Support Corrlponent

Since the forrr:ation of such an institution has been

recomrnended by the GOP, one of the more irnportant roles that

USAID/Pakistan could play is to m.ake sur,€ that such a training

and research institution is properly staffed ,with adequate technical

hackup support.

D. Activating Plan ill

In order to get the campaign started, initial efforts could

be made towards establishing a relatively srTlall number of

demonstrations in ::::trategic areas involving key farn:.crs. Th~·

inputs that \vould be recornrnended under th ese circumstances are

the use of fertilizer, HYVs, weec: control and "vhere possible deep

plowing, with follow-up tillage treatments for weed control to

establish a desirable seed bed at the tiLne of ,~ec:ding.

Such a program, although not covering a large area,

would accomplish the following objectives:

I, I t would give the advisors and those who were

assigned to the project some immediate experience under local

conditions.
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2. Although such dernonstrations would not be

qualified research, the results would be valuable in helping to

establish the next year's research and dernonstration program.

3. A number of ccrnrr_unication and teaching aids

could be developed dur.ing the course of establishing these

demonstrations, such as slide sets, flip charts and other teaching

aids.

4. I t would establish farmer contacts and as _

r sults were visible it would generate considerable farmer interest

for the next year's campaign.

5. I t would give technicians some experience and

training so that they could be of more assistance in training

other technicians the following year.

6. I t would also build confidence in the technicians

so.that future campaigns could be conducted ,-vith more assurance.



APPENDIX A

JOB DESCRIPTION FOR TRAINING ADVISOR

Position

Training Advisor to NWR&TC (National Wheat REsearch

and Training Center)

Objective

T 6 develop a training secti8n in the Nv\TR &TC capable of

providing training fer research and extension technicians to meet

the requirements of the accelerated wheat project.

Qualiiicationa of Advisor

Advance degree in agronorrty with ernphasis inccereal

production. vVarking experience in r'~search and analysis related

to dryland cereals production and soil managerrl,Ent.

Experience in developine and conducting corrlprehensive

courses in cereal production. Fully knowledgeable in communications

skills and agricultural extension rr1.ethods with the ability to instruct

other s in their use. Ability to function as a tearn member with

Turkish national and other prof0ssionals.

Job Description:

The primary responsibility will be to assist and advise the

Director :)f NWR&TC and the Head of the Training Section of the

Center 'in the following:

John M
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1. Develop training program plans, curriculum, and

training ITlaterials, and coordinate re sour ces to train national,

regional, provincial, and county Re3ear.ch and Extension Personnel.

2. Plan, coordinate aha conduct academic and pr~ctical

field training prograrns.

3. As sis t in developing a training center teaching staff

and m tional specialists for Wheat Production Research and Extension.

4. I:cvelop the capability af the NWR & TC Traini ng

Section to train cereals technicians at all levels of responsibility

in the GOT and private sector, on a continuing basis. This

training to include pr e- service, il1.- service, and on-the-job-training.

5. Develop the c0nter to a lovel capable of training cereals

production technicians for other cGuntries of the region.

R 'C spon sibil tie s:

Advise and assist the Director of the National Wheat

Research and Training Center and rnore spGcifically the Head of

the Training Section, in planning and implEn-~2nting staff

training pr 0Brams a s follows:

1. Develop a long range prograrL of staff trainine in

Cereals Research and Production.
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2. Develop annual plans for specific courses and necessary

budgets.

3. Develop the curriculum for Cereals Research and

Production Courses.

4. Develop teaching plans for each subject course and

appropriate teaching IT1aterials.

5. Train a staff of teacher s for im.plementing the training.•

6. P~ssiEt in coordinating the use of other institutional

personnel as teachers and trainers when needed to supplernent

Training Center Staff. (Faculty of Agriculture, other Ministries

and Directorates, and private sector, as examples.)

7. Develop Teaching plots at the Haymana Research

Station, to provide practical field experience as part of training.

8. Help in identifying personnel to be trained and type

of traininG necessary for each staff rnember.

9. Establir;h a system of evaluation of training program

and'rrlethods to in'lprove cour sen as a continuous function.

10. Make periodic reports on progress of training to

appropriate authority.




