
...........
IF REAL, WORLD FOOD CRISIS WERE 
TO OCCUR IT NOULD BE MAIZE, NOT R=CE 
OR WHEAT, THAT WOULD PLAY THE KEY 
ROLE IN OVERCOMING IT AND PREVENTING 

STARVATION ...........
 

DR NORMAN BORLAUG 
NOBEL LAUREATE 

Bangladesh 

PL-480, TITLE III 

MA!ZE STUDY 

SEPTEMBER 1987 

A. K. KAUL
 
ASIA DiVISION, WINROCK INTERNATIONAL
 

MORRILTON (AR) USA
 

M. LUTFUR RAHMAN 
DEPARTMENlT OF COOPERATION E MARKETING
 

BANGLADESH AGRICULTURAL UNIVERSITY
 
MYMENSINGi, BANGLADESH 

JUBER AHMED
 
DIVISION OF AGRICULTURAL ECONOMICS
 

BANGLADESH AGR;CULTURAL RESEARCH INSTI7UTE
 
JAYDLEPUR, GAZIPLR. BANGLADE'IH
 



TABLE OF CONTENTS
 

_Page No.
 

EXECUTIVE SUMMARY 

I. INTRODUCTION 
I 

1.1 Foodgrai, Situation in Bangladesh 3 

1.2 Crop D)iversi'i cation 8 

2. PUBLIC FOOD DISTIBU'ION SYSTEM (PFDS) 
 11
 

2.1 
 Internal Food Procurement 
 11
 

2.2 Rationing Program 13 

2.3 Open Market Sale 
 14
 

2.4 Food For Wot'k Program 14
 

2.5 Vulnerable Giroup Feeding Program 16
 

2.6 Distribution of Food Under PFDS 17
 

2.7 Distribution of Maize Under PFDS 17
 

3. MAIZE IN BANGLADESH 
19
 

3.1 His torickl] 
19
 

3.2 Assujid Constraints to Maize 
Production & Utilization 
 22 

3.3 Merits 
30
 

3.3.1 High yield and profitability 30
 

3.3.2 Multiplicity of use 
 33
 

3.2.3 High nutritional value 
 33
 

3.4 Export Potential 
 36
 

3.5 Industriae, Use 
 39
 

('1



4. INTRODUCTION OF MAIZIF UNDER P!-480, T]ITLE; .11] POGRA1AM 43 

4.1 Acceptabitity 
43 

4.2 Fori 
47 

4.3 Quantity 
49 

4.4 Price 
55 

4.5 Targeting 
56 

4.6 Preparations 
57 

4.7 Prom ot ion 
58 

4.8 Processing Requirements 
59 

4.9 Quality 

60
 

5. CONPREIIENS VE ACTION PLAN FOR RESEARCH AND DEVELOPMENT 62 

5.1 Overview 
62 

5.2 Research Preparedness and Priorities 70 

5.3 Links With Outside Research Agencies 71 

5.3.1 Training 
72 

5.3.2 Technical Assistmce 
72 

5.3.3 Materials and Technology 73 
5.4 Appropriate Product ion TechnoLogy 74 

5.5 Extension 
74 

5.6 Seed, its Requirement and Production 76 

6. B1BLIOGIIAPtlY 

7. ANNEXES
 

8. List of People Visited 

(ii) 



ACRONYMS 

AST = Agriculture Sector Team 

BADC = Bangladesh Agricultural Development Corporation 

BARC Bangladesh Agricultural Research Council 

BAI Bangladesh Agricultural Research Institute 

BBS Bangladesl' 'ureau of Statistics 

BCSIR Bangladesh Council of Scientific and Industrial Research 

CMP Coicentrated Maize Protein 

CI@MYT = -International Maize and Wheat Improvement Center 

CARE = Cooperative for Aerican Relief Everywhere 

CIDA Canadian Internationa.I Development Agency 

CSM Corn Soybean Milk (powdered) 

DU = Dhaka University 

DAE Directorate of Agricultural Extension 

FAO Food and Agriculture Organisation 

FPMV = Food Planning and Monitoring Unit 

FFWqP = Food for Work Progrm 

GOB = Government of Bangladesh 

lNFS = Institute of Nutrition and Food Science 

MR = Modified Rationing 

MCC = Mennonite Central Connittee 

MT Million Tons (Metric) 

MLT = Multilocation Test 

NSB National Seed Board 

(i) 



OMS Open Market Sale 

OFR On--- Farm Research 

PITS Public Food Distribut ion Sys ten 

PL-480 Public Law '1130 

QPM = Quality Protein Maize 

Sf1 C*tatutory Rationing 

USAID United States Agency for International Development 

VGFP Vulnerable Group Feeding Progrwn 

WFIP World Food Program 

IHIRD international Bank for leconstruction and Development. 

(ii) 



KHAI Local popcorn 

KIIICHUI11 2 Gruel, often containing pulses as well 

PITHA Local cake 

SHATU Ground parched grain 

ROOTI Thin bread (unleavened) 

CHAKKI = Stone grinder (alanual/mechanical) 

DHEKI MManual pounding device? 

ANSAII An armed security police force 

KHAIF-I 
= Early lonsoon crop season (March-June) 

(i) 



LIST OF TABLES
 

Table .1.1 Production of Foodgrauins in Bangladesh, 1961-86 ('000 tons) 

Table 1.2 Foodgrain Production, Import and Consumption Requiremients 
in Bangladesh 

Table 2.1 Public Foodgrain Distribution System in Bangladesh, FY1973--88 

Table 2.2 Procurement, issue & Retail Market Prices of Foodgrains 

Table 2.3 Wheat Allotment for FlW in 1984-85 

Table 3.1 	 Possible Association of Maize with other crops in Bangladesh 

Table 3.2 	 Water Requirem||ent of Major crops to produce a kilogram of 
Dry Matter 

Table 3.3 Nutrient Removal by crops in Kilograms per Hectare 

Table 3.4 Interspecific Uitfferonces in photosynthetic rates 

Table 3.5 	 Benefit/cost Ratio of some crops of Bangladesh 

Tab le 3.6 Comparative Nutritive value! of Maize, Wheat aid Rice (Food 
C0uoiositioij per 100 g of Edible Protein) 

Table 3.7 Comparat ive Amino Acid composition of Maize, Rice, Wheat 
and Sorgiwi 

Table 3.8i Colmparative Trace Mineral.i Composition of Maize, Rice, Wheat 
and Sorgham 

Table 3.9 International Prices of Maize, Wheat and Rice 

Table 3.10 EstimaLod Annual Demand for starch in Bangladesh 

Table 3.11 Comparison of Raw Material costs of starch 

Table 4. 1 Reasons for Decreased Consumption of Maize and Maize 

Product (Percent) 

Table 4.2 	 Maize considered as a cereal/Third cereal crop by Income 
Group (Percent) 

Table 4.3 	 Volume and Value of Annual hmport and Local Production of 
Maize in Bangladesh (based on recommendations) 

(i) 



Table 4.4 
 Source and Utilization of Maize at 
Five-Yearly Intervals
 
(19BU-98)
 

Table 5.1 Further Studies Reconwluided on Maize Production and 
(Jti Iizat ion 

Table 5.2 Tentative Budget to Strengthen the National Maize 
consumpt ion and production 

Table 5.3 Tentative Training schedule to Help Strengthen Research
and Development of Maize Improvement Program in 3angladesh 

Table 5.4 Seed Requirew,mits as per Expansion Program suggested
in this Report 

Table 5.5 Sequential Steps i.n Seed Production 

(ii) 



LIST OF FIGURES 

Fig. 1.1 Food Gap in Bangladesh (FY 1975-2000) 

Fig. 1.2 Rice and Wheat Productioii in Bangladesh
 

Fig. 2.1 Availability 
and Distribution 
 of Food Grains in Bangladesh(19H6--87) under Public Food Distribution System (Based on Data 
from IJSAID -- 1987) 

Fig. 3.1 Trend of' Maize production in Bmigladesh (1950--84) 

Fig. 3.2 Multiple uses of' Maize (after Kaul, 1985)
 

Fig. 3.3 Simplifjied 
 Flow Sheet of the Maize (corn) wet milling processand the principal products (the products which are Marketed areEneirded) (after Kaul, 1985)
 

Fig. 4.1 Movement of the 
 various Forms of Imported Maize under 
Title--Ill Program 

Fig. 4.2 Trends in tiecoimumended Import. (Title 111) and Expected LocalProduction of Maize in Bangludesh (Assuming that Full Package
Progrm in launiched) 

Fig. 4.3 fecominded Trends in Maize Production md Consuiption 

Fig. 5.1 Major Components of a Maize Production and Utilization Program 

Fig. 5.2 Major Components of the proposed National Maize Development 
Program 

Fig. 5.3 
 Rapid Flow of'quality maize seed from its isource to end users 

(i) g 



LIST OF ANNEXES
 

Annex 3.]a - Letter addressed to Managing Director, Phoenix Poultry
 

Limited indicating higher prices being offered to farmers 

for maize in open market than the contract prices 

Annex 3. Lb - Letter addressed to Director (FS), Agricultural Extension 

indicating higher prices being offered to farmers for maize 

than the contract prices 

Annex 3.2 - Newspaper report. "Bright prospect of maize cultivation in 

Narail" (published in Bangladesh Observer on 8.9.87) 

Annex 3.3 -- Rcquest for importation of 10,000 M/Tons of Yellow Maize 

under grant or' Aid for private Poultry Farms (letter from 

BPDA) 

Annex 3.4 - List of preducts orginating from maizc 

Annex 4. 1 - Recipes for some Poputar" Maize Based Foods 

Annex 5.1 - Workshop on Muize Production and Utilization, BARI, 

March L985 

Annex 5.2 - Profile of a research project submitted by BARl to BARC 

Ln 191'3, on Maize 

Annex 5.3 - Summary of Maize production technology 
([lef: [slaff and Kaul, 1980) 

Annex 5.4 - Suggestion for a pamphlet. on Maize extension 

Annex 5.5 - Promotional pamphlet : Consumption 

Annex 6.1 - Organizations involved in maize promotion in Bangladesh. 

(i) 



90.91 ...2r {~7INDIA
I1311AR 

L4) 
(I 
_:.'X..-

r4D 
" 

iA)BANGLADESH 
, INTERNATIONAL BOUNDARY 

26fL DJSTR:C7 BOUNDARY 6 

t RANGPUR 

DINAPUR 

.:.:)'I3GR~AM APURSYLIETK 
-**\'7 @ -- . ,-. , MYMI'NSIG,, Ku),,,hiaRR 

RAJSHAIH 

24S (.NI A).* * T..' 24. 

KusflmIA-, DHAKA j INDIA 

~0 
-' COM ILL.A 

K. < o,,-,-,-' " \ .,\Kf~~ ~13AISA" /. ALN , \ *IiTfT 

A7hAKHALAe. 

Q 13AY 01: BIENGAL 

21* 

M -L 93k,2, 


M2p of Bangladcsh showing arcas of naize produclion 

Sdurcc: BBS 
* Locallon wlihin district 
* (c ch dot reprcscnU 10 crcs) 



Acknowledewi 

The authors are indebted to the various officials of the Governmentof Bangladesh, US-AID personnel, private industrialists, andrespresentatives of same non-government organizations and relief agencieswho shared their views with us and provided us with valuble informtion,reports and documents. Without their valuable contribution the study couldnot have been completed. Authors are especially grateful to Mr. AlanHu-'dus, Deputy Director, Food and Agriculture, [IS-AID, Dr. S.M. Elias, Headof the Division of Agricultural Economics, BARI, Mr. S. Ahsan, ManagingDirector, Phoenix Poultry Ltd., and President, Bangladesh PoultryDevelopment Association, for enriching our information base. The authors are grateful to Mr. Charles Hash, Director, Food and Agriculture Division,US--AID, Dhaka and Mr. Lowell E. Lynch, Food for Peace Officer, Food andAgriculture Division, US-AID, Dhnka for their editorial comments andsuggestions. The study, however, is solely the responsibility of theauthors. In the short time available, and due to severe floods in most ofthe potential areas of maize cultivation, the authors could not collectfirst hand information on some production and marketing aspects from keynorth-western areas. It is therefore possible that some points weremissed, whereby a complete picture of the potential of maize industry couldnot be obtained. ff so, the authors apologize for the lapses and hope thatthe same would not detract from 
fact 

their sincere desire to help establish thethat maize could make an important contribution to the Bangladesh foodsecurity and employment generation in the coming decades. This papershould not be considered as a definitive study on the subject. A number ofissues, to be studied further in depth, have been identified. lhowever, thestrategy discussed could form the basis for initiatinga phased program
on maize utilization and production in Bangladesh. 



EXECUTIVE SUMMARY
 



EXECUTIVE SI'ARY
 

To help attain food self sufficiency and rapid agricultural development 

in Bangladesh, maize can be used as a reliable and versatile grain crop 

with potential to produce human food, livestock feed and fodder as well 

as industrial raw material. It has the potential to emerge as the third 

important-most crop even when occupying only 1.5 2.0 percent the- of 

total cropped land. Should the crop occupy large areas in the marginal
 

farmers' fields it can become a major source of fuel and The
fodder-


versatility of maize as 
a field crop and its flexibility to fit into the
 

varied farming systems put 
this crop above rice and wheat. Introduction
 

of maize, at least in the beginning, will not significantly reduce areas
 

under other major crops.
 

Maize being a relatively new crop for Bangladesh, assured supply and
 

sustainable demand will need to be created through various 
mechanisms;
 

the most effective one being the import of maize grain for human and
 

livestock consumption under the PL-480 Title III program. 
 A firm
 

government 
policy to utilize and produce maize in Bangladesh is called
 

for.
 

* 	Future expansion of maize production should be treated as a brand new
 

enterprise, unconnected 
with the traditional cultivation of maize for
 

green cobs in a few isolated pockets around urban areas. Its scope as
 

well 3s limitations posed by production, post-harvest and marketing
 

challenges are going to be distinctly unique. issues
These specific 


have not been experienced by Bangladeshi farmers in other major crops.
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* A successful maize 
production and utilization program calls for a
 

coordinated 
approach which would simultaneously stimulate consumption,
 

enhance production 
and lay dow, pclicies for pricing, guidelines for 

research and extension and a strategy for long range development. In
 

this report an attempt has been made to discuss issuej related to
 

utilization and production of maize with special reference to its import
 

under Title III program in a manner 
that the sale proceeds of the first
 

two years of imported grain are ploughed back into research, extension,
 

production and promotion of the crop.
 

Utilization
 

A modest phased program, starting with the import of 10,000 tons in 1988
 

and increasing upto 50,000 tons in 1999, been
has proposed. These
 

recommendations could be termed conservative considering the deiman 
 that
 

was generated through promotion of wheat in the mid seventies. However,
 

it is better to start with attainable goals rather than desirable ones.
 

" As human food, the existing assured market for maize is limited to 
 the
 

green cobs, predominantly 
 in the urban areas. Despite voluminous
 

reports, generated on green cobs, this form of demand has been ignored.
 

" From our investigation it was revealed that no less than million
one 


population, composed of Bihari and tribal people, are already accustomed
 

to eating maize as flour and grits, 
 respectively. Therefore, based on
 

this existing demand, 
 that to be generated by incorporating maize as a
 

component in the PFDS, 
and Aemand from poultry farmers, 10,000 tons of
 

apntal imrort seems 
to be reasonable.
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" Like wheat, maize need 
not be thrust upon people since it can be
 

introduced in several culinary forms. 
 To target it on the population at
 

large, a soand and sustained educational campaign would need to be
 

launched to dispel the false notion that maize is an 
inferior food. A
 

distribution mechanism for maize suggested in this report is patte-ned
 

along the PFDS operational procedures. It involves the distribution of
 

7 thousand tons of maize for human consumption, in 1988, through open
 

market sale, rationing, FFWP, VGFP and gratuitous relief. About 40
 

percent of the grain will be self targeted through FFWF. Maize would be
 

distributed in the same manner as 
wheat through the Ministry of Food.
 

* Initiolly maize can be successfully introduced in the FFWP and in the
 

rationing 
syster, as a 25 percent extender of wheat flour. 
 Ultimately
 

the proportion of maize may be increased in the mix when demand
 

increases.
 

* Nutritionally, 
maize provides higher energy per unit weight. compared to L

wheat and rice. Yellow maize is 
a rich source of vitamin A and maize
 

oil has high nutritional qualities. 
 A sound home science research and
 

extension 
program would need to be established in the country to
 

popularize the nutritional merits of maize.
 

* It is recommended that an illustrated booklet on 
 maize be published
 

emphasizing its nutritional merits in comparison to other cereals. 
 This
 

publication 
 could be directed towards extension workers and the public
 

at large. Other means 
of mass media may also be used for promotion.
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* 	In recent years, demand for maize grain for poultry and livestock
 

production has considerably increased. An estimated 10,000 tons of
 

maize 
-are required annually to support the poultry farming inr.ustry in
 

the private as well as public sector. Poultry, and dairy farmers
 

prefer maize over wheat and rice since it provides more energy per unit
 

of weight and also contain significantly large quantity of carotene, a
 

precursor of vitamin A. 
 Poultry farmers require flint (harder-) 

structured grain, which has higher keeping quality and energy per unit 

weight. It is recommended that 3000 tons of PL-480 maize be 
 sold to
 

poultry farmers in 1988.
 

* 	Contribution of maize as fodder for draft and milch cattle is an
 

important justification for its adoption in the farming systems of
 

Bangladesh in view of the very precarious condition of the bovine
 

nutrition.
 

HHaving established that there is a firm, though limited, demand and
 

nutritional basis for the local production and import of 
maize into
 

Bangladesh, it should be reiterated that a strong promotional campailn
 

would need 
 to be launched if the projected targets suggested in this
 

report are 
 to be attained. Also, systematic socio-economic studies
 

would need to be conducted on the cost-benefit analysis of production
 

and 	on the storage at the farmers' level.
 

Due to the absence of any reliable data on elasticity of demand and
 

consumer preference of maize, it is recommended that specific studies be
 

conducted to examine the marketing and consumption aspects of maize with
 

special emphasis on pricing, elasticity of demand and consumer
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preference. In 
 the world market the price of milled rice, wheat and
 

maize, till recently, 
had been in the ratio of 3:2:1. The traditional
 

pattern of prices in Saidpur (the 
area where we investigated and where
 

maize is marketed) was 100:80:75 for milled rice, 
wheat flour and maize
 

meal, respectively. 
 For lack of sufficient data, 
 we are unable to
 

recommend the definite farmgate and consumer 
(including ration) prices
 

for maize. However, it 
is clear that the same has to be 10-15 percent
 

lower than wheat, both at the farmgate and at the consumer levels.
 

Furthermore, we recommend in-depth studies on pricing and related issues 

at 	the various levels of transaction.
 

a 	A number of reports on the industrial uses of maize in Bangladesh are
 

available. Of 
particular interest is the requirement of some 8-1.0
 

thousand tons of industrial starch, annually for textile, jute and other
 

industries. This is equal to some 15 thousand tons of maize 
grains.
 

More 
 than half of the starch is imported from outside by indentors who
 

have a strong lobby interested in the imports. The remaining portion is
 

met through indigenous production of starch from tuber crops,
 

manufactured by 
 a single plant in the private sector. Based on our
 

investigations, 
 we are convinced that the immediate prospects for the
 

manufacture of starch from maize are 
 limited. No projections have
 

therefore been made for 
 this end-use in the foreseeable future.
 

Similarly, limited 
demand of maize-based raw materials for other minor
 

industries has been ignored in making the projections. 	 / 
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e 	Some reports and feasibility studies have recommended large scale
 

cultivation 
of maize in Bangladesh for the exclusive purpose 
of
 

exporting it to some importers in 
the Asian region. The logic given is
 

lower handling and freight costs from 
 Bangladesh, leading to a
 

favourable price. However, 
 our analyses led us to conclude that
 

Bangladesh can not compete in the world maize market for the 
 following
 

reasons: (a) higher production costs due to lower yields and returns,
 

(b) highly 
stringent quality standards which Bangladesh would not be
 

able to meet under the present circumstances, (c) lack of established
 

quality standards in the country, (d) uncertainties in production to
 

meet the commitments and (e) non-existing infrastructure to handle grain
 

for export.
 

Production
 

* 	 Maize has the potential of producing considerbly more food of higher 

energy value per unit area and time than either rice or wheat at equal
 

production costs. 
 Its yield has been reported to be(twice that of heat
 

an(hrice that of Aus rice, resulting in a better cost-benefit ratio.
 

Yield upto 14 
 tons_ per hectare has been obtained under experimental
 

conditions and upto 8 tor,6 
in 	the farmers' fields.
 

* Maize canj grow-under a wide range of agro-edaphic conditions. Being 

photo-insensitive 
 it can fit into a number of cropping patterns. The
 

crop has incredible flexibility, with a low risk for total crop loss.
 

(vi) 
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* Most 
studies conclude that maize can be a good substitute for Aus 
 rice
 
crop 
which occupies some 7.75 million acres of crop land, 
has a 
low
 
yielding capacity and has shown a growth rate of  1.23 percent annually
 
in the past five years. 
 With comparable inputi, 
maize 
 can produce
 
thrice 
 as 
 much bio-mass and grain yield per unit area. 
 The crop can
 
also 
be grown easily under rainfed conditions in 
the flood-prone 
areas
 
in 
the winter season and has high yielding potential under the irrigated
 
conditions. 
 Based 
on 
these positive attributes of maize 
 crop, large
 
potential 
 areas 
for maize production, ( upto 5.5 million hectares, have 
been projectef. In this study a very modest rate of expansion 
 from
 
1,500 hectares 
 in 1988 
 to about 20,000 hectares 
 in 1999 has 
 been
 
suggested. 
 These projections are made as 
definite attainability rather
 

than desirability.
 

E
Even 
 though very limited investment has been made on maize research 
in
 
Bangladesh, 
 the results 
 zbtained have laid a good foundation 
 in the
 
fields of agronomy, 
clopping systems, entomology, pathology and on-farm
 
testing. 
 A number of successful production practices have already been
 
developred. 
 To establish a 
sound maize improvement 
 program 
in the
 
country, 
more systematic research-_ould need to be 
conducted 
to
 
determine how, when, where and how much maize crop can fit in the
 
cropping patterns 
in different parts of the counitry. 
 CIMMYT scientiscs
 
may 
be requested to prepare a detailed research plan involving all 
 the
 
various aspects of breeding, agronomy, socio-economics, farming systems, 
plant protection 
and post-harvest 
 technology. 
 The tentative 
plan
 
presented 
 in this report 
on maize improvement includes 
 allocation 
 on
 

maize research for five years.
 

(vii)
 



" 	Bangladesh requires specific 'synthetic' flin arieties of maize
 

which 
 an 	be produced and maintained for several generation& by local
 

farmers without significant losses in their productivity potential.
 

" 
It will be some years before Bangladesh produces tonnage of commercial
 

maize seeds to meet the local demand. It is therefore recommended that
 

quality seed be imported on a regular basis till that time as 
local seed
 

industry is able to satisfy the requirement. Though BADC has capability
 

toproduce and market themaize seed, it is /reconbended that the same be 

produced in the( private sector: Our investigation revealed that the 

Bangladesh Poultry Development Association would be willing to support 

such an enterprise. However, it may be emphasized that BARI will have 

to work out a functional relationship with the BADC, and contract

growers, since they are most 
 likely to be the producers of the
 

foundation and commercial seed, respectively. It should be reiterated
 

that without 
 an effective seed production and distribution program an
 

ambitious maize project can not succeed.
 

o 
Several gaps exist ii,the maize production technology, the most notable
 

being the lack of appropriate technology for shelling, drying and 

storage. Appropriate research and development on these aspects are 

essential. 

o 	Visible gaps have been noticed in 
the knowledge on socio-economic
 

aspects of maize production. Thiugh the available data suggest that
 

even at 30 percent lower price than Aus rice and wheat, 
 maize can still
 

be a profitable crop, more in--depth research is called for 
 since the
 

data available are based on limited demand for green cobs and 
poultry
 

feed only.
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* Establishment of a sound extension program which would bring 
packaged
 

maize production technology to 
the door-steps of farmers is critically 

important. Such a program should be integrally coordinated with 

research and should have on--farm testing as 
an in-built mechanism. 411
 

possible means of promotion should be used to popularize the production 

of maize under farmsing conditions in different agro-ecological regions
 

of the country. It is recommended that several sites be selected on 
the
 

basis of past experience to concentrate upon region-specific research on
 

maize. The places to be included for such work have been identified. 

* To achieve quick and effective results, it is necessary to have several
 

levels of training in the research and extension programs of maize. The 

same will 
include 246 months of overseas training of research scientists
 

and in-country training of extension workers and farmers. It is 

essential to instill quality consciousness regarding production and 

handling of this new crop in the farmers' minds right from the beginning 

of the program.
 

* 
To promote sustained growth of maize production in the country, 
a sound
 

service and input program for farmers would need to be established. In
 

the proposed National Maize Production Program, provisions have been
 

made for modest investment on credit and inputs 
in the pilot production
 

areas.
 

" The proposed project 
 on maize production and utilization identifies
 

eighteen areas for investment. The plan is presented only to 
 indicate
 

the major areas of concern and 
 is subject to modification and
 

improvements through further evaluation and analysis.
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" The 
importance of a coordinated and simultaneous thrust is 
recognized.
 
Therefore 
 it has been recommended that 
 an inter--Minister-ial 
 co.
ordinating body fo- policy formulation, execution and review be formed.,
 
A budget of 3.4 million dollars over a five year- period is considered to
 
be adequate to 
take care of most of the requirements of this 
 program.
 
This amount roughly equals the sale proceeds of the proposed 20,000 tols
 
of maize recommended to be imported in the first two years under the FL-
480 Title III program. 
A price of Tk. 200 per mound ($170/Ton) has been
 
used to compute this 
figure. 
 It.may be mentioned that the quoted f.o.b. 
price for US maize was $80 per ton in August, 1987. 

* Non-government voluntary organizations, 
 including BJRAC, 
CARR, Proshika,
 
MCC, and Helen Keller Foundation may be involved in the promotional 

campaign of maize. 

" It is recommended that the AID office in Dhaka should appoint a local'
 
officer 
 to work as a liaison person for 
the proposed national 
 maize
production and consunption program. 
 He would assist the co-ordinator of
 
the program in achieving the project objectives. 
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1 INTRODUCTION
 



1. INTRODUCTION
 

Maize (ZeaLmays 1) is 
one of the oldest crops in the world. It is
 

the highest yielding grain crop having multiple uses. The average yield of 

maize in 1981 in the world was(P34 tons per-he-t:he s compared to 1.9 and 

2.9 
 tons for wheat and rice (paddy), respectively (FAO, 1982). Higher
 

yields 
 of maize over other cereals is due to 
its high response to better
 

crop management, originating 
from its superior physiological efficiency 

(Islam and Kaul, 1986). Maize is one of the most important food grains in 

the world. At the same time it is an important source cf feed and fodder.
 

Potential of maize to fill the food gap in 
 Bangladesh has been
 

realized and documented (BARC, 1982; Mohammad, 1985; 
Islam and Kaul, 1986; 

Hurdus, 1986; World Bank, 1985; Kennerberg, 1983). 

As a part of the food-consumption planning 
component 
of the Title-


III agreement, 
 signed between the Government of the United States of
 

America and the Government of the People's Republic of 
Bangladesh under 

Public Law-480 (PL--480) in April 1987, it 
has been agreed that a campaign
 

will 
 be mounted to introduce a new self-targeting grain, maize, into the
 

food system. The campaign will be directed by the Food 
 Planning and
 

Monitoring Unit (FPMU) as 
an activity under the new food 
 policy planning
 

and experimental activities project to 
be sponsored by the new Title 
 III
 

program. 
 The agreement mel.tions that the purpose of applied research into
 

the use 
 of maize is to develop and test 
 low-cost nutritious, consumer

acceptable, and self targeting products such 
as maize flour and mixed
 



maize-wheat flour, which might be used in 
free distribution or fair-price
 

sales programs for the needy. A second purpose is to develop and test
 

maize products for the commercial retail market.
 

It was agreed that as a first step in the implementation, a plan of
 

action outlining an illustrative sequence of actions will be prepared.
 

Amongst other things, the plan will include development of moize food
 

products in the laboratory, taste tests, trials in the various institutions
 

and trial distribution through selected Public Food Distribution System
 

(PFDS) channels. The self-targeting products and classes of recepients 
are
 

to be identified. The time-table to be prepared would include designinj
 

research work in the first two years with provision for large scale testing
 

in the third year. The PPMU is to take lead in most of the activities and
 

sub-conLract the work to 
local research institutes. It was agreed to hire
 

the services of a consultant to prepare the above mentioned outline.
 

The scope of work of the consultancy is two fold. First, to make
 

recommendations on the introduction of maize in the PL-480-Title III 
 food
 

aid to Bangladesh; prepare an action plan. Second, using the current state
 

of the progress and by determining the prospects of the maize as staple
a 


food crop, make recommendations on the feasibility of cultivating the same
 

in the country. Appropriate recommendations and projections are presented.
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1.1. Foodgrain Situation in Bangladesh
 

Rice and wheat are the major foodgrains produced.__in- -Bangladesh.
 

Very small quantities of some minor cereals such as barley, sorghum and
 

maize are produced in some areas. Rice is the staple food. However, in
 

recent years the consumption of wheat has increased considerably. 

Nevertheless, in comparison to rice, it still constitutes a small
 

proportion of the total foodgrains consumed. Rice and wheat together take 

up about 99.8 percent of the total foodgr-in production and consumption.
 

During the sixties foodgrain production in Bangladesh was sluggish 

and lagged far behind the population growth (Hossain, 1980). Since mid

70s, however, the foodgrain production started showing signs of improvement 

and picked up a steady pace. Table 1.1. shows that the production of rice
 

and wheat increased from 12.0 million tons in I 73--74 to 16.1 million tons 

in, 1985-86. The rate of growth in foodgrain production during this period 

was 2.9 percent compared to the population growth rate of 2.6 percent. 

This became possible largely due to the expansion of acreage under wheat
 

and Boro paddy, introduction of HYV seeds, fertilizer and irrigation. 

In recent years, i.e. between 1980--8l and 1985--86, the rowth -in 

wheait and Boro paddy seems to have tapereio£f reducing the overall // 
foodgrain production growth rate to 1.9 percent as against population
a 

growth rate of 2.6 percent per annum. Table 1.1 compares the growth rate 

of different periods. 
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Table 1.1. Production of Foodgrains in Bangladesh, 1961-86 ('000' tons)
 

CLoss or Rica Total Par capita 
FY\Grns ALL ALL PopuLation grain prod. 

Aus Aman Doro Rico Whoot Grains (Hillions) [In Kg) 

1961 2,537 6,00 455 9,672 33 9,704 56.2 172.7 
1962 2,365 6,759 493 9,617 40 9,657 -

1963 2,237 6,14.3 490 0,070 45 0,915 - -

1064 2,700 7,407 517 10,624 35 10,659 - -
1965 2,541 7,379 500 10,500 35 10,535 - -
1966 2,965 6,900 620 10,501 36 10,537 - -
1967 2,717 6,014 044 9,575 59 9,624 - -
1960 3,110 6,921 1,132 11,172 59 11,231 - -
1969 2,726 6,900 1,638 11,344 94 1-1,438 - -
1970 3,011 7,062 1,934 12,006 105 12,111 - -
1971 2,909 6,007 2,227 11,143 112 11,255 - -
1972 2,379 5,767 1,766 9,9.1 115 10,046 - -
1973 2,310 5,677 2,103 10,009 91 10,101 - -
1974 2,047 6,007 2,256 11,909 111 12,020 76.4 157.3 
1975 2,905 6,096 2,206 11,287 117 11,404 70.5 145.3 
1976 3,202 7,158 2,323 12,763 219 12,981 79.9 162.5 
1977 3,059 7,017 1,677 11,753 259 12,012 81.8 146,0 
1978 3,153 7,541 2,275 12,969 355 13,324 03.7 159.2 
1979 3,341 7,548 1,960 12,849 494 13,343 05.6 15 .9 
1980 2,054 7,420 2,466 12,740 823 13,563 07.7 154.7 
1901 3,209 7,963 2,631 13,802 1,092 14,975 90.8 164.9 
1982 3,270 7,209 3,152 13,630 567 "14,598 93.2 156.6 
1983 3,067 7,603 3,546 14,216 1,095 15,311 95.6 160.2 
1984 3,222 7,936 3,350 14,508 1,211 15,719 90.1 160.2 
1905: 2,783 7,931 3,909 14,623 1,464 16,007 100.6 159.9 
1906 2,827 0,540 3,670 15,037 1,042 16,079 103.1 156.0 

AnnuaL trond growth roto [%]: /$ 

'1961-06 0.91 0.79 0.92 1.02 10.33 2.17 2.53 -0.26 
1974-06 -0.15 1.03 5.00 2.20 24.62 2.93 2.56 0.36 
1970-86 -1.34 1.23 0.50 2.13 14.93 2.75 2.69 0.06 
1981-06 -3.35 1.96 6.65 1.82 3.22 1.94 2.50 -0.62 

/* Trond growth rato aro computod using tho romi Logarithmic trond equation 
fittod to tho timo sorias data baod on thu Loost squaros method. 

I- Roliablo data not ovoll obLo. 
Data sourca: DOG Food Diroctorato; WorLd 'ank; 005 OuLlotin; USAID,Dhako. 
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Even though Bangladesh is one of the largest rice producing
 

countries 
 in the world, both in terms of total production and acreage,
 

ironically, 
 it is also one of the largest importers of foodgrains and a
 

recipient of.. 'ood .__aid.. The need for imports stems not only from the
 

failure of the agricultural 
sector to produce required amount of foodgrains
 

for the rapidly growing population but also due to the vagaries of nature
 

resulting in crop failures and food scarcities off and on. Foodgrain
 

imports in Bangladesh steadily increased from an average of 0.6 million
 

tons in 19G0-65 to about 2.6 million tons n 1984-85. Due to the ongoing
 

unprecedented flood, it is widely speculated that the foodgrain imports may
 

well exceed 3 million tons this year (1987-88). The future prospects for
 

rice and wheat production in Bangladesh do not appear to be too bright
 

either. Most of the projection studies (Islam and Ahsan, 1978; Hamid,
 

1980; Jahan, 1985) predict that 
the gap between the demand for foodgrains
 

and domestic supply will not only tend to persist but may even widen In the
 

years to come.
 

According to the USAID estimates the total foodgrain requirements in
 

the country in the rear 2000 may stand at 22.7 million tons, 23.1 million
 

tons 
 and 28.9 million tons under alternative assumptions of per capita per
 

day requirements of 15.72 oz, 
 16.00 oz and 20.00 oz, respectively (Table
 

1.2).
 

If one assumes a 2.5 percent annual rate of foodgrain production
 

growth between FY 1986 and 2000, the deficit will. be to the 
tune of 1.8
 

million, 2.2 million and 8.0 million tons in the year 2000 under three
 

assumptions of nutritional requirements mentioned above (Figure 1.1). 
 This
 

implies that the present rate of increase in foodgrain production would not
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make the country self sufficient in food and would fail to satisfy even 
the
 

basic metabolic requirements of the population by the turn of the century.
 

A 4-5% growth rate in production is necessary to echieve self sufficiency at 15-16
 

oz/cap intake of cereal grain.
 

Table 1.2. Foodgrain Production, Import and Consumption
 
Requirements in Bangladesh 

Year Foodgrain Foodgrain Populat ion Foodgrain Foodgrain Foodgrain
Production Imports est./proj. Requirmt./a Requirmt./b Requirmt./,

(000 MTs) (000 MTs) (000 Nos.) (000 MTs (000 MTs) (000 MTs)
 

1974-75 11,404 2,319 
 78,460 16,238 12,990 12,763

1975-76 12,981 
 1,515 79,900 16,536 13,228 12,997

1976-77 12,012 
 791 81,800 16,929 13,543 13,306

1977-78 13,324 :,705 83,700 
 17,322 13,858 13,615

1978-79 13,343 
 1,165 85,600 17,715 14,172 13,924

1979--80 13,563 2,771 87.700 18,150 14,520 14,266

1980--81 14,975 
 1,076 89,947 18,617 14,892 14,631

1981-82 14,598 1,256 92,159 19,073 15,258 14,991
1982-83 15,311 
 1,843 94,426 19,524 15,633 15,360

1983-84 15,719 2,028 96,749 
 20,023 16,018 15,738

1984-85 
 16,087 2,590 99,129 20,515 16,412 16,125

1985-86 16,079 1,202 101,567 21,020 16,818 16,52]

1986-87 
 103,940 21,511 17,209 
 16,907

1957-88 
 106,369 22,013 17,611 17,303

1988-89 
 198,855 22,528 18,022 
 17,707

1989-90 
 - 111,399 23,054 18,444 18,121

1990-91 
 - 114,002 23,593 18,875 18,544

1991-92 
 - 116,678 24,147 19,318 
 18,979

1992-93 
 - 119,417 24,714 
 19,771 19,425
 
1993-94 
 122,219 25,294 
 20,235 19,881
1994-95 125,088 25,887 20,710 20,348
1995-96  128,024 26,495 
 21,196 20,825

1996-97  130,872 27,084 21,668 21,288

1997-98 
 - 133,783 27,687 22,150 21,762

1998-99 
 136,759 28303 22,642 22,246

1999-2000: 
 139,801 28,932 23,146 
 22,741
 

/a Calculated by considering INFS standard of nutritional requirement (2273 calorie/day/!

person) of which 86% (20 oz./person/day) assumed to be shared by foodgrains. 

;
 

/b 
Calculated by BDG food requirement target of 16 oz/person/day.

/c Calculated by IBRD's standard food requirement of 15.72 oz/person/day.
 

Population projections for 1982-2000 were made by the USAID/Dhaka (P&H) assuming mode
fertility decline where annual average exponential growth rates stand as 1981-86 2 
1987-91 = 2.31%, 1992-96 = 2.32% & 1997-2000=2.20%. 

Source USAID
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2. PUBLIC FOOD DISTRIBUTION SYSTEM (PFDS)
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2.6 Distribution of Food Under PFFUS 

The yo, wi :a dist ribut ion o WI lgrnins to di ft'i'Atn categories 

und.r h. M' in; ., i I . I. In tho yovt" IMP 47, '21(6 thous nd 

tusl2 re' ; '(' (I( I! Itot it (il.') " ",/ iF wan I Nu I }Iiou;x 

'.)~j ( ..... - l K*,.. 
 t o ,, : 2 1 t n) MQ, . kh lotn Lo 


(,_0 ) ,M-, 5ta ( 


Was (M. to W/ ... !,.An, (PIT) pr'iori"ty g Vcup, "1 7 Wn[1II 

to 508 Lhousno ., ) Io i'WIP Silld ti;vil digging, and 221 

hAoi:-;ntd tons. ([(1'0) Lo ro I'i,- (I ut; ri i o r, grWAn L oun::r',l ior andh VGIFQ . 

Q yJ'i!.'' 2. ! s;. umv iizt%.; Ilrt,n to1 "c inh'i':., ww'~ li c i 1 nls ' .tin r ai n'rood~gri: 

!tM;ul ! th'Oug4!h th,. PI S in W'h-,. 

2.7. )iutribulion of Mize Under PFI)S 

A ; wa.: ztmintionod v.iI ti.r, : , x '!'I.£S ; h'Ivinil d only wh;:t an,I 

r ico. hW evur, .it :oiuld ben l :iiI : W Joo t th' sinne mieclanis to0 mai-z.e 

1n ltonig . lit. fr-n t ',r1',' ui,tilutt:t , price ;j1 t \vo lllir-, tidoIl' o ,l1 illed 

we~ll inl {1{1",'[!+!(5"€. n:WI n tiv o ,; W l caI- is; k il+'(_ in I, lin+, ,ni !t. orage 

17
 



procurement 	 :10% Rclicf 

S.24% FFIV 

_t: & cana 

1di)'ng 
Opcning 34%S [ k .......... ..
 
stock ..
 

. .. .	 2 ",', Opcn m arket 
V 	 '7 t/ .".. S;H]C 

.......*............ t :', F~lour m ilh, 

II Lry c cnploycrs 

I, 	 o . , . " • . 

.. 	 " .',, 1 rioriivImporls N 

o 0 

I I I	 t iI 0 0 o " "dtl, m fod 

0 0 O 
(¢ o o 1o rationing 

lo il[ ,\v.,I:nblc Total Offt :l~ 

95 Tn 2119000 To , 

rig.2.1. 	Availlb!ty 31)(d Pi\tribulion of Food Graints in llan1 atcsh (1986-87) 

under Public Food D)i.tributon Systcm (Based on Dtta from 

USAID-19S7) 
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3. MAIZE IN BANGLADESH
 



.,'. M~AIZE 114 BAN:1,AGESll 

Maizet. has AwIaLysJ ht~m nU:44 jr arI'op in balg4jah , Some;1hi)4Villtribv~s 

p. I t.. (I oil 4. "'Ory\ Va1canIt or'1) hind1 lvTity at al, I . !! - iflii 4 j:;
 

irinrs and u;Lu(I :ti j 44 ; ii-:, j 'tol ti h4 m1 4)4414 I':I: i.,p. a peaki in*
44(l/ori 

w:a,(1;~) ipoflI 4 1',di 1deIt'ond Ford4.4(Fo)t 441It Io %%o I4-l44ia: .44:41( to 

44g)AgrincuI tiit ReearchiI : I.i tutu. S imati I144:4)4:;Ly, the4. &deind Or)1 

,,i''JAth i o' li l44'aIt- of !v-v'4';4 I 1i~ l:4iI': a4 di Ii ry= I ry ;u"!4 Faiill 

at S:,;v:r'. Noon4)! it won)! real4ized'4 thl"iI ior we us o or ):4:4 .h4t41 14)14d 44 maize4A4t 

;p.-t C~(I;m44( l'40144 i I). I',"! I : k .1 4Ih.I 4\'. o441 v'il, ' I,1.'~ 

IO4:v4:r )I 1i4 I 4411 'I o4I:t44 ' orIed:4444~I s :4 V 41 ji 14 to u 111 I)4144Xce IA 

the?'1iiIn 198 114 ;ry WA:grwini.41r4 se't (1V a4 TaskL Forcu44 on! mIaize to 

1 joh in) o tI)( v444i)4-; nwwt4 a~:; or I I a Vr1fuL~.C1 i i)r 411( I i Ii i Wii on in the 

counJ4tr'y. '4 4:1 ii:) i :;tI 4441 co)Thlis 'I4nk1 in. at 41i :4I)):lo 414411iel 41' l7)1idti(:t 44 

on the' ag~ro14cric4 and ":ori tv4u"i wj':'~, ; 1 4:4:Kw14k~1or inai, 

Baing~ l44111. The n4)'444ite has'~ [14.)14 41(' to data1 pn41v iding gulide4-held:. 44.inigs 

or Ao[mer Oil Aton j4r" n 144('1 i on4 i1)ornI4') ' I i n Wtil m")4 7>vt - pr4ogram1 

the: Hariii I-- 1 4sO4If(m! or1 HO1, Upon I th 1WOH(''44 1 '4).h:! :11 1 t : 7hi"~ iur tcommte. 

http:Vr1fuL~.C1


NEW 

1950 1955 19603 19 i 1970 !975 19-io 

Fig-3-1 Trend of.%N1ize I'rcdutdian in Pi2ngTldesh (1950D-S-1) 
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iLI was;u|iIL ' ini i,, riri the Writ.IAlie-'m1f :1 ,!1 I)i i i.1i.lle ii'rJ II ~i1 I..y 

d lies-4 t. h In adlit II) [onIrui I"il wa ii( ±I 1 oli li 'liners
 

111:11.111d. Fr2)o our i e ,-.jsiro Idwith .t t: , tEion 
 Mi _o ,,,ou t wrlie'i. Illl .; 

uldslte and UK te prorl'am
, l' iuw - Nticdc* yl. . 'Ilier. sI ry ii II t i gower-s 

inv*cr t in e _ [xL aA i h r " prit', v Orj mae li.m I" o' u111 fo slo ale mrli 
LMws~iu ot oan tile Liz I"g 10110,n th1i eiiI~ti a"in "lIt jr~ job per1had 

(i:.e. direct hmn00 Cot :S , 0) 11"m thi.,p ricew: In ., I s:t i, in" (sutle
 

An"m. 3..a n ld b,).)
 

uotringf d e Th Stilli is t { i izgMliwin of G; O L.; I lspI Zh ri'v ic s ]Oe-era 

enrgy;-ttp e twlporLs the bright. ond oif:;l .iar in atnulo fn r o miiaize rI o areasiih. 

Ass;ociat'ion hud appronu',ed &h,M'ini.stry )"r Fisheries,: and l.im(.s;.cki !.o h,.lp, 

(I ,m .import -10, 0 t0On r I i y,!n, kIl w h l x ro' (Annex 3.1). w. round 

ital I . tdi earhii.,akm- i'I" ]I Iii' 1i(, iofita l it( , . V, I\;tsher -BI 1 

L,.ve-s.Loct L.o Lhv Ext:{ernal twou;rces. D)ivis:inn j. ini";I:'V or' inanco) fir the
 

import, of 10,00(0 tonn. of mai'; 
 in Nop!t,-umlb"r iN"N5. IL Bea:ms; th:at t.he., 

private poultry farm owners. ore .in l eivs;.t. :in re:plac ing, whouL( "Ph{ maizv ill 

the poult~ry fooed. Tlhe} somu~e is n1ot surpris:ing sinmaIl~izo provides.: more: 

en(-,rjy lper u-nit weight, of grain and bus- high l -carotan,, -onft . wvhic.h is 

i!,.;ir,-dI i',r b,tth"- m ilril hi m mll ijig' y"ilk t i', l . 

o f.'ll tI l t. ta l I ,.: tX { ;I C'l'l(r- ()-j l d h . -l 0,"4i .: I :j!; , I lld 1)" 

i "Ot.d Imu I L y K'ims w i 1-h M'I I - ,ans r,.d & ml . Thy ,,li~ QA, Q ale st 

21."
 



IfC4oI'uu/I, mwO( ice~ :;yi u l 44 iii14.to i,. 1). Li
 

1~~~''1'~~'~'-.
l'24i14 4 1, II : n l : 1'4o Id I I, '4 I(4L444d 

1 (nt , t 0i , 1 qua[ it ly k ' cml d 1w P1 .. 4 l"' II tl 'i t41Ji1 

jo1tii; 'c h'dh47t. io(44 i : ! 4 :~ i l til: !I ndy
ii.' i r 

Ill I It4 'I)t! w~ake of' I [ I*( V1, I~i( ''''4' ; (m4 or) f.,I1 dute to
 

ti) pro edexi Lcd 
 F[ oods Il i t" comilI 1V, tol 4we wert Hull , iol'44w. quwil 1 .1 I.y -) I
 

4111 Zt! 
 S'twi w,:m l4w 14;f p'V4wilt.'( Iw h 111te M i t rhy of Agtieu I Luro Ifm p1 ant ll' 

ill Hie f[lood aftufec ! upon ( lit- r4ecedI 4j'44il W I0t c. j4C.-nin 1,4I' 

o)II.4444.;I L i of) vi 1 t II So t1't -y, 4 I A,;'* -e ut, IieI1 4oI, I444ir-t!: 

I it c l !' 111 11 , 

o 2 s. uc Cons;trajintu to Maize !'roduct I Or., '41 U L I izat ioni 

M io is niot ai ilitjor* '. illId4 ~~1: At Ip4'o- ; t:: Us are 'I, 

prodml1I I i ml !444 lI 4d1 -m; 4 1 1re I 11:i1 1 11( I ii 1 1 4; I 1'i -1 '1~1t ~1 Im Vet'd mid4 

indu>s L.r i It I .:n -4 ;. k 4h I 44'ld44) v'. p ) 1 44cy j') 114 *,1 1, j m44L4-k 

prd c o - -v m -' w 1. t 14) - t (I. w o . 

0 44 S)4LI' ! a i iSi t 1)14 ttI4:4 : 444~ ib4 4 '.'i 1)t-l I s i ''t l t (ill :,.z 

C1 na41Hw I 44 4,14o a./ia)Suia Ie 1 Ilr i4)41 ()44114411Z 

1110L pr n-t . (it' l i~IVO iuI 40 .(0~t 1441~ 4 r4''p Iwlit III) ;): 

5.the f 1444)r oil 441 otlw( 41 1ip~c1,04 4g f 44)4 ('411 11 vi ltr)It 

h,44 il 24t::i*and 1 *."m 4: I 411 1444 . 4 4 .. ,:. %4 

~44 ~ 44" 144 ~ ~ vtj(45.5~~~4.~ ~4 I~.~ ~ .~~ ~t i(4~ ~ ' ~4I ~~~r . 

*)!2 
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conIctudud that 200JO(o hw w:l",.,m or' !"it< wotIdl bo" twl(mg}'h to rftAi 

lai'ze as the major, third W'ren; crop by W ti" (J0. In our 

product iotn fi [in t':;t ilil; I.'cell (l toIii I o w il.n.d '[0 i In,:,, tint tis 


be produced Lovlnl-t:; t, ettl (it tit- centrI' y. No Miioro, Il 
tI 0 to 

30 thousand hcturt., would he required to achieve then" ttU,gits 

(Table 4.3). 

a Maize would not. til ito twitng crotliti ? patptirn-g l 

No other ,i'.i',. im, i -s iv: nii:l:i 'l,,:i tiLily an maize. 

Juiijciounsl 
 plmhI t' imiuiyI ~ ft '-ii I:;jt carn lie us;ed as 

sole, mixed or" i t im ,:; in Ilie ci .l- t ';tl !,)w kid, in Iess 

productlive At; iinl anti Ia nd cul]t ivationV; Ii , tl ,'o soon 

after the rec"t I o lf1mitiol wiiW cr:;. U[plo 20 petrcent inLe'

croppinj iTai lc, I;lti i"td with Ahi I fi-; , onin:s, maranthus, 

spinaclh and oi,' il1t" . In Chit tagoig diSvisionlalione s0111e 

ten t.ho sand lwcl", -s toi hii l Iand can he int C-T (itpped W ih 

maize. In this division pililo nmn i .-T. Awantrt.tation has 

been found to be ProfIi table. ('altic . I). 

a IBungladesh is he ingi ricte ealti:; wouk ld nt Cons:ume mtiaize 

results. hbreovo, whi I ei[ (-;il on Ii ht ,,n broad andwi:c; 

.: 
3 

Lho rlcxi:. I I I Iy to s i t I It .',: It imit et oIr I I , Ich a"d. poor. 



Tbc jPsbeA'ssciation of Mii~emiti of e C''ops B, fl e~se 

Target Area' Crpcmbnto 

Flood-pronie t. ~ N1alze (ga,) -Deepw~aier Arra 
districts2Maz FodrGencb)-HVBo 

3.,-iMaize(odrG~ C Li)-Sie 
K 1 i4, Maize (Fder Whea. 

Winiter fallow I, Maz (Fddr -, Poat -Tg1 Arnin 
(meldium high land) M,vai&SL i m cr v ectnbs4-'T.A i-

44, 

5, Ma'izji, HYV Boro 
4 6. Wheat J'n~e'~~~ 

Wit ralo I . aie-A sB o d atA in 

(meidium low lad"2 Maiz (FdderGren~ cobs~) - Boro 

4 ~Sbttt ,,4.4 M,~"". A4of'''"' '* -T. 

Lal aus land ~' 2,~Maz ghii.$'Ani 

Govt. khas land L: M, ineMaiie( ncr
 
""'-.4'.>' ~2. Maize -~Ami4 "4"m
T'~". '4' 

3,, Pul- '4' 

": - 5'' Pot & Mat1Z ?",'4~'r '4. 

:4 '. -~-'. 6. Winter vegetables, M :6az 

Hillydisticts I1.Maine Summer rice/esnifl'
 
',~ ' ~'4'.',,'. ~.Maize- Sunmery etafles
 

'4 K' " '4 ." 'Wintervegetables - Maize-'
 

4'4 ~~Source: Various published and unpubl'sh Ied'reports; .' .''-, 4. 

444~~~~~~~~~j .' '4, ''4. , '','.'*. 4 

4-~~~~~~~~;.'"~4~~'~.'''~ ' . ' I" Tl') 

,4444', 4',44 ~"4~4.~4'~ ~- ' 

4 
444" '}> '"4'4 4 .4 ' 1, ".'"' '4714'A&4'.4, '~44'4..~444'".~4 - ~.1*4 'Ws""4"4""~, ,~.,. ~'~',~q'4'. '"1'j',4 424.4~ .4 4 

"'''1 ''4'.k4~441'4'. 4 

I44:'4'4..- 4' .4'','4 '4 
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.4 noWedIIo ' l li IM W l t Itf, I I I I t II Ii 

111d by [hLw ;); r~l f I',t r I i I i 

Liitie. 

h c i s It itacI oF a fi il I tvvt1i1wilt L 

ther 11 1:; kll I[: :tI rI l~~I htIi c l InI 

clm i'iti ntI tro tijeu 1.0w1wll 

i i ii' 

i k i I 
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se e al o je tI t i a ld Ili r l.; Itil 4)11 1il25I 1 1 



meagre for the projected production target.s, It shouJd be 

poss:iiblo e ta:;t-. i:;h aircLiabile seed prductio base with 

* 	 'There :is Inch of i npuM Quorle):' Not having b on recognized 

am an important crop, goverrnion t h i.f not: itrtmul t ilty input 

policy for m"Wei .': as' yt. Oimt can (wcx: rt Ihat a If VOtIrftbh 

input policy witid be laid down once mer i Lo rf' thisi versatile 

crop are real ized. It. Wol ld be U:,t.t'u Il to prvide cash or 

other incent i v Io:,ifil1l OrmetLhlft:in. 

* 	 Mfize hlas iliver !".i lptniiuotwd ats at liit.r itjous food (Tr'u)-I 

Tlerei is a false rrtit)ii ill Bfgiidish that: mI i-z is mount for 

cattle and poult:ry ild tfor poor peoplt: durinaig emergency. TNi s 

myth can be utitered (ill y I I)ugllh a wt llorganised campaign to 

COnlV inc' the mft;e.t,'-f it /.' he by a ll strata o:'I:L zei;ll (in eat ten 


the soc iety as a ma~jor MaIplIe.
 

* 	 There in lackorhif linn and pit-ig policies Trc I n 

the absence of' a i :'.,ib I t i ty 110 a piit andtrotluced 

conlsuned, it i; fla.I i i I Mal liher if"111gate norhti thi " t 

o n s u m)erl p r i ce[: ; l :olL.' 3i', . W i I h i l ' l ' t i , I I I P r o.d u c t. i o ni, i a n dl 

iit sli-ot 	 IlfteWhe r't l) lIe Vollll" iitf V Y iltI)(!itl" i!1 I. li i tI{-L ,[, a1 

pricing, stru,:tll, will ""~tomiril , ay7 llppearl. In Ithie beg:)inninig , 

however, the ?v, mnt' nt y nei'tedl It) gly ;.mufo: 1ttiich' ittes to 

ha l nrce the i itt,.v,.':jt:is I Uadfit: ; foirh I ''111i"l-lit:., 

2(3
 



* 	 Th'lhre is lack of [echno logy for :,hle I Ii ni , dhyin iid sLJL''t,. 

( u - II.Il r ,. i,. (-h lprMgi i , alr itady iii vogi. d lid nt rpay 

much ntlenii41 in the:wt iiportnt post-hOrvoi t issues. High 

J ii()t ii) ~ w.'lh ii)' ne to I)c g im to tLis ar~iea or rmeaCrc1 anid 

develpmM. . 

m 	 Mizii e is n hiIi Iyju_ ii izer nd a r i"- o:ivc crsop Fuso: 

C o.mportd to 1-w e,, %valhar vm ,,l; ,1'(ll m, ix(- are, only 38_ 

of 	dry miatter u;j:ainst r ice.id wlieiil whli iu:iu, 9J75 antd 6t1, kg 

respect ivel y.-'i. ei i. ii iii:' oforthe- Ile iOiis CrPS 12Ch 

listed ini 1111 Table N.V 

cn h ilierC Cie ivye pIdIiI prri11"oy il ti ii i zer in 

other mal~jor ciopni. Wim K iflwolt toi emphal~limi. is thet 

condit ions. Li I i " 	 .lIt: . . Miiim . . oi ponds e [ L 

fertilizers but. it. i; not any mom exltnL. ive Im wliit or 

rice (Table 3.:). 

It is evident, ttu l ]ont crops iicluding sloybean, lotaio.s and 

wheat requi re iiore d illhiherLli maZ. 

The exist ing cons.I rilint to i imc prodi i on huiiv beeln deall, ii detail 

by Ifs iil ;.il{ 1 (1.Y?313). T lTey liav e conciuded lthat ilOle of lhe issues 

coul] d be ,)oi .lti rt -d til ai; conn:; t-r i 1 s-. Good p I iril n i ng, "I 

i'i")il',Ji ilI; i; ppaii- iI anl Coil) i ted effort: :;lhioi I d r.ilove i l,. 

biollt. enu,,r :., Jle mJtllQ QI ,i ll'iI'',: 	 I mali .' pl'-,,iut li,,)' I ! i l I'.11i l l 

P rl o g r;'ilnl i n l , , , : h AlllI 1 1 l :l ..., ., . >" dh oii (• , i il , - I ) lMl'tIC I; i o ni 
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potential, economiic 'ro'ii b i I itIy =1l iiiorket potn, Iio! h:ave resulted 

in po:;it iVI' r'(etiOJIlm hl I . tviiM:i; .'d h ) b i i rIm'cid [0 

atIwer sj)t'7i 'ic qulio':; : on1pricii g unt dh,,and.l In the initilu 

"-q 'rlIilti I~11 II . I tl ' or 1.o,l . g { ' '( ! pr(w)IIlot'lilWI)I price C' i l!iz e 

protect the A rmeru' inture:i . Hi wouldi nol no:;ot much to Lthe 

governmnitt. A Li.'; si:e uge sincQ the volume to be procured will be 

I iei ted. 

Ttc 3.2. Water IRcquirce nt of Major Crops to Producc a 
Kilograni of Dry Mater 

Crop: Kv. ''a !cr used per Index (rice 
Q; of dry M:acr a:; 100) 

produccd. 

RicC 975 100 
Soybcau. 650 7 

Oan. 560 A5 
Whcat 550 ";6 
W rlyYa , ,5 

Sorghum 300 31 

Sourcc: Chr; l and .8 a 1977; 'louse. s1u 5. 

2i I 



Table 3.5. Nutrierit Rfmoval hy Crp I" , in Kiluy. ams per lectare 

I Nl'O- 6hoSU,-m 	 {
C rop Y i,,kl :rni' ( l , 111, A) 1 !, 

MaiI 
ic( (addy) t,-,-o s0 I : 66 .. 

6 0 3)3 13' o 133 19 12 1 

\Vhca 
Cl D" 

1 
'e 
o 

k' .l , 

2 17 
3'l) 7 i.tl I 

... . 4 
t'5214l 

-
,j6 

M a i 00-',7 'i 366 C,I7 4 4 4 
C'ni'-t0,2) ' 2 33)i 21 

Potatocs 40 6 * l 31) 11 i) 1;I, 34
Cu40 (1, 6. A 0 3 0 23 16 

SwCC( potaloc$ 	 "d 2)0,[0 1N, '( .. 
40 0(;.0 ,, 3 ] J,> 2 

C,'aa ) 7500 '2 1 I' 6 11 44 i16 
40 C<;,:) I O 7 1 Jl] 1 .: 

100 01,3 1 1 4 39 .140 2 2 -- 30 38 

0 niDns ) 50 22 , -3 - 21 

Tornnac.s 40 000 1 0 30 1.3, ;0 12 5 1 4I 

o 	 5 1 

Soyabcanc so an '
 

Cucu bner t)000 33 . 20 06 * - -


Alfalfa (hay) 1 000 ' I ,o 1 I , I,{
 

So'bcco. ] 70) 266010 12, 107 4 6
 
2 400 D a24 4 18',b --

Bcans a 400 q1. 50 22 m2 ion . .. 

Groundnuts 1 .5o0 105 15 ", 2 3 19 ',, 

Cow.on (sccd - l int) 	 1 ?00 7 8 1) i, . 6 . .i 
S 000 so0 Z, 27 1 6 10 75i 

Tobacco (6ry lcao 	 .1 700 ., 22 10 19107 43l 

-- Data not availablc 
Plant nurtcnts contained in the abovc- Iound pant part. and the 

bclow-urund harvested portion utcrc appopriic, at the inlica cd yields.
Not that noc th asl,cr rcturcmmcn".Aheac the samc r 

I Lcuminou. cro; c ,c t o tO :' roml thehcii 	 ,ior. 

Source: Diramly 	 f7oumi , <HYornrproduc -d F Ac and TheirUn14 m'I~~ .L 	 , . ..... ;:"pr,t Thei 

Land avsd ','U o ." DCOVL:JO iul.'Ll. ,J: No.73,l)i 3Cciae 

italy, 1983, V.28 
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3.3. Merits
 

There Hire a hos! orI. iins ns 1Or nadvwid inrg lwuWihr Ii h nd 

,zonisiIt ion 0 t niz, in, I ng lathPsh. TlO, s;:iii (oilld 6- i -or i .d into 

ti un, iuijor fireos discitussei,d et low. 

3.3.1. High yield and profitubility: 

Ni1, being a C .'leI't, is more ."l'lic"i,.nt in converIitin 

sollar" enelrgy tLo bio-mainNq- th;.nl manyll ollum crIopsL, (Wl'o 3.4). 

tMi le b3."1.lnt u'u:ts ciiiI icr D)i{'rervuin ' I Ih.,t vn. W, r i ti" e.; 

r! CQ/lhr
 

I epnnwl/i to,. .ori.ze pliain
ndirgatn 


Maize pusse.".;,u:. in('tedibW ilhqi IN ilt .,; it. is ,:ullivuted in, 

railg,( 1l it n..ia wide or tlu h n1d all it Ii:. 91qig' photo -

-~~ -------ifl eiC l~ iv ., it I'nIll ]hr l IIll ',hi thur.. Ill(. can'.uiii Iilt Vt'll u ll it. 

in:o wide u'rn o1" crop i ,i" pa l;t 'rn;, n.liIudiing iter ard 

,o .itiore;. re II) tiuqiv:Wx edci rop i' MIIit i , i :; ' re 

Large quu :I i i " l %iILnC rd,l t.t i k, whetl it not, does 

require a .old(emtpr "ite spell I bC grown equallyit.can 

well on f'ine su.y- loau and heavy clay-loam soils from 

nodertLely inid ( 115 .0 tto miIunhLne ly ilhal inn ( pl1..5) 

A0
 



soils. Sinice tile worst. arzeu..; olItili I iw ie uu1fin~ly I oiaiii 

soils with a Iii raigel 1*coci .5. 5 to 7.0(I ii . ran bo grown 

thi'oughlit. I.he c-111114 I Y. Till-- cropC ("Ill :.I.cd hoi 

diraughty to hight mo isture cond iti oni (::()o in ito ()0 111111of1 

rainfacll). lIn the S1lilcicier sisonl, it. ('(l md~tilr Wc-IIV 

drained cond i t ion and inl the winbm :!w i ii II Cit)I icitinug 

under mnodestI. inn i 11tur c 00 Iit. (ion 

Maize lImot t ho advanI. ae of' imitur ity/use Itex ib i. it y If it 

tail1 4 s a groil 1 (i1OJ), i-cirsI -- Wi I I I. 1i1 lict reis.3Onl .e 

r'etu Ins inI ]we Formn o)1 I midt'.- itnd ile I I L cool Id ho us'ed inl 

tht. green 'or s ae m. llirvct.iI eve cir I iclr fdit O HO 

day, for todll'r luld Th'Iler~fort!, total1 crop fail'ure 

inl Innize is J11J:A 1 .iii11 h 

The gr,1t :j1 ;CCIVlkCII t ()C T p Over(c c'Ii(( 1,14Ze 11" 1 whea~it 

ljCE iii~~~~~ I t,IigiI CI I I) esCCI?!O LII Mlz(' ,,li casirri 

ucore Ca l j o:', oil a oIiy dru woec.1 ha itliI yi e: I:o .Id 

under jdca1 (,(lI II Iivon:; go cIi 11 1p() Il 1.oic-; por fi.ectafre. Very 

high yietd!4 hil:vc Iwo.r rcporli'd nmiC'r) Ckic:t' (. Ids mid 

exlpcrim~enital !;t; lo.C)I cmi&it. CCIS ~ OI,1IC mi I(K'al I , I 9lWi 

Mohnrnmizid, t1W) Ti. friddcr po[(-Ill i. I of, Ciiiize i~s we I I 

k-nownr. I .11i 411 1c IWO k-elir~ V;WIl I illt[ il'111' y I'I- I s 1 . 

S tovers of11mlaizt. canl be 1used US U Ita I , WILcI 01) (11- wilhtdry 

bus is have 765 perc( ii1. Ilc (It(- erwgy of' (-().I . 

Tesuccess of* crop adopt ioOil llll I i111 VSl-rC: Vor I d( pelds 

upon - .i ts -,exjul .Lu I- 41 yoli 11l)i 1j I-y h iIcl i i.; lt Icrm i iced by 1,le 

pr'ojected( 4cS-t___of product i oi, yld midI ~'i.co'i' olierprOII orI 

http:llirvct.iI


values of Lhe produc.s;. Yi elds of new maize varieLies have 

been found to be con idernbl y more thln tho:e of Boro aid 

WheN. The cost:; or product ion av al:;o relatively much 

lower. Several : aiwit (Wor ld Bank, 1IN95; EIl i.suet al; 

M Ol.{I) have rinpor.hO, 10 1.J t.lh, ha:uv 'i i mit :Ait ite; r',, ma i .e 

are favou nL'.ub2 'lablI e 3.5 cot f'i rls beLtL" pulro rnmnce of 

Lertu'; o t-.); :; lm'r(M Otly oth2rnmize in tr btlriL co!oN rat. 	 to 

(rops. 

Trable 3.5, 	 Ai , Aof.ng!:Nctsh.lBeefi/(2osit of Tu>0 &In i 

Crop 	 B~enefit/ (.,ost r'atio, 

hasis hasks 

Boro I 1.2
 
I iYV .0 .
 

T. Aus I c, 1.5 -. ; 
Y 1.7 3.2 

B. 	 Aus Iwai 1.5 3.9
 
IAV 2.1 5.5
 

3.2T. Aman 	I IYV 
\V'heat 1.1 1.8 
Sugarcaic 1.5 2. 1 
Grotn.nut 1.8 3. 1 
Vegetablcs (,verag) 2.0 4.2 
Gram 0.7 1.5 
Lentil 0.9 2.3 
Mustard 1.A 3.1 
Potao 1.7 2.8 
10l8cc, 2.6 6.0
 
Maize O[;i 2.5 -


I:! Cr; i'M,.cobs 2.8
 
3.2
 

Sunmer Pulses 1.5 2.6
 
Cobs 

Source : li;,cid on v;rious reports.
("rash co,t include,, out of pockct exr cnscs oinly.


" 60 day crop.
 

St 
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In coflwhitilo0 it, cii be said that in e' hrfar ×el. s o tlhr 

cereal ct ops ill it-s agronomi c adapt ib i I it.y, y ieIlding 

Capacitiy (11d bi o-masO USe. 

3.3.2. Multiplicity of use:
 

Maize yie-lds 111o1e food wiid i.Andus1Ct.1-if1 pVOdLICt Ihiall any otile" 

graill. Its ztalk 1titv-j, s ilk, ob-,, --- all.i have comi erc ial 

value, wltJholfLt thid. of' Hit- ko lir, i:; by far Ihw grt.Aest. 

Figure 3.2 i to ".oimipof th- ProdcL, of'inn and Figure 

3.3 outline.- Icc':+-;.;o involved in prodiicing a iyri ad of' 

products from iii i ze g-rain. Annex .3.1 li ao steveral hundred 

p)roducts, by proiodtuc'h; ,tm(d row inmi. ii ,.; bwued onr' iliai ze. 

Maize is etihl Jjjj~ .\'" varie*d form:,; ti t ally otholr food 

crop. Comip ared whealto it, of Iern more flexibility to 

Bangladeshi hioue1,0 5iv in exper i.1n1 ting with its 

preparaltions. 

3.3.3. High nutritional value:
 

Maize kernel is one of tOlte most efficien,I capsuleCS of fo.:d 

designed by no 1AIlI-. IL is a high vnergy fod .;.Iving, highly 

digestible vrohohydrat,:,, good protein cont ent. and mnino 

acid profihIt; o i.I obhioi iicd from its ger,m is cholecatero L 

free. Maize i,: I'i r Iy i.' i in vi hm. i n B and ye I ow kernel 

types are part icilarly r-ich in pro--vitamin A carotenes which 
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cobs 

Il 

GraIin 
Cob Grccn 

Fodder 

I 

Chaffcd 
Fodder 

- I 

Dry 
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I 
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Sweet Corn 
Grilled Cob ,' 

Grain Shelled Cob - "FucI 

Animal Feed 

-

PoltIry 

Swine 

Cattle 

Fuel 

Germ 
Oil 

Grits Flour 
I 

Starch 

I ligh Qualily 
Protein 
Extract 
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* Mixer 
* Filler 
* Gruel 
' Grits 

- ood Industry-

- Textile Industry 

Ph ar macctntical 

- High Fructose Sugar 
;Corn Syrup 
Dextrose 

Adhesives etc. 

Alcohol _ Industrial 
Domestic 

Fig. 3.2. Multiple Uses of Maize (after Kaul. 1985) 
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ShcllCd 
11aie 
kerncli 

Clcaricrs 

wahrr Waicr 
soiiibcs) SIC-u k 

IY 

gC i) -Jsciihi 

Mixed 

fccds 	 I =d 

17x~ 
sta rch 
drycri Cmc ricCs 

dtcxlrin 	 (7,:n 

roaIcrs 	 , CC IC1"r 

COC~~~l dexlrins 	 dxrn 

I.F.C.S. 

Fig. 3.3. 	 Simplified Flow Sheet of the Maize(corn) Wet Millin] 
Process and the Principal Products (the Products 
Which are Marketed are Encircled) (after Kaul. 1985). 
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call preveit humill 1)I )ndi .-.. The cticmicat conposiLions of 

MAi -ze graim d', prneitd in Tuble.s 3.6, :3.7 and 3.8. 

In I 1964 some high lysinu uitize vamitics were . den t i i ed in 

USA. - Thein ire of pitrt icular int ert,-it in (_'lii Id Ft.e..ing knd 
r-

other programs where high .lysie.tnitcii i', requi red to 

Ovel''201110 lid13 outiol uihinen t. Opuqu--- 2 typ' miii , viiri-( l_0s are. 

now tiviti Iable in the IN A whiii ', 1,t iimpottti, ailujig wi t.1 

the high curol ine typn For t h.t 'ip,.c ii ( IpurplOSe oI 

ut ilIi zi Ig in t.j le 1t fetpntI Ii vog I'')8vu1.n1 iiuI 't) 	 I 11w;. 

:. Export Potential 

itcomii't tAlit 	 y.eSome reviewers hL'tiv llhllltnitl Bl idt.Illh .otuld pr'dulc inu* 

thy, 	 not exptlort i inpr ,liItII if exCtu Liye y, for to the imiiporting ,ol. it.ri.e 

As i it nume ly Japan, South Kohrea, S ilIIrl)Oic uud Itnditi , ',lie'-n, 1j ;983 

limt , 198G) . The authorq be I I w, khtlahagt.,L I I It t, 1.:I no I _lave good 

pt ,. tSlCI fur exporting mniet I'm III,. V' 1il . 

* Global price of lizt - lhi., I blt.'t.b ,.'-I il I- lo a towilig 

little, 	 i f ally, 1111iII ( [,Io I*I I I'() I'iii I it Ji::t ) ouucers,; 

9) v ; g oi :i t: cos t Lit(TabIe :t.3. . I:Il Ii [o,I. lt"- .ft Fort Otjn¢ 

which Bang]ltt.li cod t11iivi , i':-, o neurby importing 

countri.eis, It: i ' i lit'e )' 1tA it could ettmpt,,' cil. the United 

S u t-us, Am,.'i ct 'TI iiLI TIik o I J ,I i iLat. in id ' 't. c ' Itlw( i oil 

the u'lrmga .te .-t',,I it P.2ng llhl.sh is s-, ima.t- I.o ItI arolinid .J;O 

per L n. A.I .. .i p,er toll Wouldl have- Io I,,, oldt-l for 

co Lijio Iioil, 1e , Ig ii rillispot'i: to the l or't, ltesvi fig I): 

illat'gi.r) fO h ': a %.p - lll -.2-1 i 

http:Bang]ltt.li


Tale3 .6, Copa r i,., Nutri tI','c Va luIe of NIaize, \Vh c it aid iicc Food 
CoMposition pcr 1,0(0 g1 flJblhic lProtcin 

Cornposition Maize 
lDry IcT dc r 

Encrgy (keal.) 342,.0 125.0 
Protcin (g) 11.1 4.7 
Fat (g) 3.6 o.9 
Minerals (g) 1.5 0.8 
Fibrc (g) 2.7 1.9 
Carbohydratcs (g) 66.2 21.6 
Calcium (rg) 10.0 9.0 
Pthosphorus (rng) 318.0 121 .0 
Iron (ng) 2.0 1.1 
Carotene (nig) 90.0 32. ( 
Thiamin, :1g) 0.4 0.1 
Riboflavin (11g) 0. 1 0.2 
Niacin (mng) 1.8 0.6 
Vitamin C (rag) 0.0 6.0 
Moisture (g) 14.9 67.1 

Source: islam and Kaul."1986 

Table 3.7. 	Comparative Aimino Acid Comnposition of Maize, 
Sorgh u m 

Amino acids 	 Miaize Ricedry milled 

Total N 1.78 1.02 
A rgininc 0.29 0.61 
Histidifie 0.16 0. 19 
Lysine 0.20 0 22 
Tryptophan 0.0-1 0.07 
Pheylalanine 0.29 0.35 
Tyrosine 0.2.1 0.30 

ne 0.12._thioni 0.22 
Cystinc 0.10 0.10 
Threonine 0.28 0.29 
Lcu cinC 0.72 0.56 
Isoleucine 0.2.1 0.31 
Valinc 0.30 0.46 

Sourcc: Islam and Kaul. '1986 
Only total N expresscd as g/IOg and thc rcsat g g'l 

WhCat Rice 
olour 

(wh le) 11nillcd 

341.0 346.0 
12.1 6.,1 

1.7 0.,1 
2.7 0.7 
1.9 0.2 

(9.4 79.0 
,11.0 9.0 

355.0 143.0 
11.5 4..0 
29.0 	 

1)5 0.2 
0.2 0.1 
.1.3 3.S 
0.0 0.0 

12.2 13.3 

Rice, Wheat and 

WheIt Sor'' hurmwhole " I 

1.19 !.781 
0.29 0.29 
0.13 0.161 
0.17• 0.20 
0.7 0.0-1 
0.28 0.29 
0.18 0.24 
0.(09 0.12 
0. 11 0. 10 
0.18 0.28 
0.- 1 0.72 
0.22 0.21 
0.28 0.30 
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Table 3-8. Comparative Trace Minir:rals Co npnsition of Maize, Rice, Wheat 
and Sorghum 

Trace minerals Maize Rice Wheat Sorghum
(Nq/lORg) Dfry lender milled whole:
 

Maqnesium 
 141 40.0 58.0 150.0 1im()

Sodium 
 15.9 51.7 10.0 17.1 7.5
htas ium ?H6.0 15 1.A 117.0 210 1.11.
 
Copper 
 0.? - 0.5 0.5 1-if
 
Sulphur 1141-0 61.) 
 79.0 120.0 54.0
Chlorine 35.) 5N. 13.0 47.0 44.)
 

Source: Islam and Kaul 1 1986
 

Tuble 3., . intet-i'an~lPrices ror Maiee, Wheal Ulu I i (U. pter on)I(S$ i 

CoiluiodiLy ii 19Ih.,.9!; liet Ptbvrl ' I.H81 , tg ,I.[ lJ1H7 

Maize 27 115.5G 1I1 O
 

Wheat 125. 311 l .93 
 1.50
 

Rice 
 230.00 205.00 214.00
 

Source : F hirastern L'jini i 1k1evi tw(Ni;) 
 U;,,AII) 

w The quaii ty st. am i lil- tal.)Ic to I;nh itrnat iinal buye's are 

very strinmgent.t nd would enti.l for lighlgy org;ai zed dryin, 

culling and cleuni iig operat ions resultn in iii n-p itili inlves tmient, 

on expensive uimnc:h iles . otmIvOer, th, liii,.; nviii IAlhNI fOr 

these operations are usually suitable r rl i Vll"v. Local 

traders are I el 'I. ) I lloe-; i t l l l inta (i obh:;(! nie oi tin5 

ailreily exi' [ing assuredt snll ply. O 2 antiulli)ritles wold 
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l1 ill vu to 	 :;e~t: yr., Ijty' :.I L; t.(.; f I expI H A I: i4tr;Ib Io to TIha fi l Id. 

41 mtCI~ 	 b: tile 

ill terflat I 	olI L-,t t.hrs , ils . I t a:; u I t.i liiwiILt buyurs , svot Id 1hove Io 

bC tiSSurc-d OV colttd 	 To'i 11iweertaii it(- sh mt - uw ze 

wil l tIiVt' c i titr. t o~ It t. diiretl ii i;t 1) 1042ki CLi1iii:. of

* TO b~e li!) t.o acup ldl1 1acg I izei~ oC40 eil oriLs i 1; 

Jcou il ri 144t i w I j itm I 1w ll). > j bIe ti~i1. JC 

CCU4~~~~~I iT 	 i; 14 iV ow.ii ' 14., t:%]t Wlo t.: iil t hatI I t 

wet, 1, 	 i fUt 111 1 (-1 i t1: to piiii. ILiC (ia Ititi 01' 

9C1~.tfl i 	 . uf~ died, I I i iait Y lu Idi. i itcdl 1410fZ I' 

I~~~~~~~~~~~~~Itv i wr H i; ii ilti wou~ I~d ite I.io t)ec'O 	 e 

Ai W,~1e-i I l:i I ~ st inww)V b4.f I. i ml , lriij t~ d I itt i l )Ut p01 duIiI[ tiZ 

o i t.1vr~: 1111 It, i ll. I" v icr,- ):1IVi u n u ti 1i 1, s ao 

Li t: cii t- Ci: (I c 1'ii rge Wqua'tI i i esO Of142: mv. Vu i ;it I( pr 111 

e.", poIma i I.'~~ ~~~:wi II i'v.I)Ii l ie vi h 



thel,-i.wu" P1 ":'o of ILo't i le_, juqw",l W ards.,,<,1gtii,, Ipharfwav""H eal
il'l procductsl;
 

Iol lI,.-Jh ilport s 1 --20 I Ihoi_ i td ' I (,t)!; ,)1 Il~ucl nihfhiuii.Iy 

(ELxpi' rt . ., -ne itncopo()Iai ted , I 17M, amii , 17! I -lnit 19 ; Wlray, 1981). 

Th e 'ii2 i+ i!si " t:nviit 1 , ,jill,' ilt i ii. d ,jutL carl'peto in l c ingt, 

paper* g In~-i ~ inu! siai t utinr. In uthe.Ity hT udditu" phraceut icalI 

inh!LW I_"ry remt.i Vies ii - t-Wi iin nim h ,il im (hlJn in l et mak i ng 

lila.I L r iHi pt.'I 1w(- iaof l ,:;i . :A :Aliill ,111 i I ly Is r'ta.ib.Lti tieCI)y 

rl<'it tof ic ( :II.l'l~t i''r: ';;i, ; :f. I(0). 

,.Vf't'i IIi' : h i'votih l.811 I o :h.It it ), :i ach iiiiufacturilng 

r'aclor iv(,~ in w).. (nunll Ol tli'i I iii1 I' •y oin- Il W~i o~twiii. inii (Iinllll 

(JILl'Jiii' ', ...-pON:'iii~i I roi.ihlttl i cut[ 1.)"il). A u. cil, 1.ii11er:; ,il1 5Th)lLs: S 1'iiW 

]]), it .. rj al.-I. Iitnd l(. ,ilfVit po;(,if't()t< ore't! tic ,chi,,l');J'i lwA iuil s.i]d Bt t.o 

their non alvatilabli it~y Ih&: ..... an
thrlough'iouti :. duet 
 to_{0 vaiou/s oth]er"
 

].ii:-iituL. ion. I t Ic~uy i(ml up! o I I rtl.i. ti"., I CO uC orl l; capacity. 

T','1t 'l *iJ: ilk'12in t!, o1 di vt or WIt> ,i,,:;-i ,r:; i y ti, itul ii ni.ig their plant 

] l-L M aly A!, ujl I(.--- 'rl 11itild I i 11I11ai z t!.as,- a1 I'~wli(.A iidl,i:nti t,it.l il1 !:11'iL'Jt 

m turj i .i o The'y do 1i"mWv,\,v r (',1(ii1(: I l t :1.wtineAM lm'i Id W pon:; illb swhen Iuie li;ze 

ia v A on ri rliI :i.i ilt '1)11tu n!. to-l ii h- " v cwqlllisol;n of M eit 
a 1 n a IA w ; 

,40
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Ta~b 1e 3. 10. Ust imai~ted A imu I I c111III I for Stazrc IIif) J~It Iah: (1 !198() 

IEn 11:d Tow.;,80 

~~j~~~1 'Ici In Ii I ya7 2 

it ii~j~ 'a' a700 

.ii I d wi a i ltill h ilc l . T e 

d )1 . I t.i (j -Ye wt could(1J( aio )Imifi-! 111vl : fl 

Uaq)d r~ *,0 Io or Ill , w(101 I t-i)Iiti 1 Ita 

L';ioiij 4iia.. choI:,ige oif, shluc( vd 

I1IVtC. 3 AIl Ii :;Oil Ii'l.oliil ( it(. G c-11)11 Ut lt of pnt,DiIh tlod I.Rl';pot ildiC. a is y er 

411'li -(I 
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4. INTRODUCTION OF MAIZE UNDER PL-480,
 
TITLE III PROGRAM
 



4. T' "IO10CTION OF~ MAIM1 UNDE~R PL-48() ITTL? TIT pljOOUAM 

under its W ow! u i [p3rgram. it hu2 hC in exper113)iunc or foo3d uss is tu111(& 

bl)33td on3 whonilt (3 ri,3,flthI y f inli tww n 3 o ;33I 13I111 ( wII 15 yo'irs33 ilg0. Tod(1 ly 

the ome1)3 conii~jL .u tt.' moret thanf 951. "F "t t)3o 13)33d a1idl t'31t i ve. Overt the~
 

kIII3s;L !I I3 i j I I'V I f ~ 3.\ I VIikn3i 1 1 , I I t 

It o eI I3311:i~j 1 1 v2~.(I I f I3hoi~ p t'I:;IIt1 1)%: 3t1 I lI I t -Y)I , . 1i1 11 I-( 3iII( 

:I wi L1. 111 rod 1 
-d I" i Ii I iso 1:1 , s. -i oI IIl 

i )lI 331 ' tII j cr _ I H. in33 ",I; 31Ind1 fiii,! I. t ' I I on! i.3 3' '. l I~'I3'J .. it 

Tuiin 
 y, 11n1g.! idIs:3 Ims [tbvi n ar .ztw3~.uu3.ingcg~un try. Al te2C 

3'w )71 r i. -..- h.- - - i-v.,l- - - ,!- - -- It.). aL .. ( t 11 t, by. 

l:113] y- 3 1,i. 1. 11)33) and', mllh o~u, in -1M 13O . ;1' tjc I )314 Hit-l~jI cru ofI~~l3t 

early13: Au if3",; !: ; &A:3 W w" ftl swondt s II v 3 ( 2132.itt333I tnI 

choice inl pln or rice1,31 a1 1ws
312.occL3u .3)381Iy, 
nu3 un13 ma:1jor 8.
weal 




Potiential or ii*.t, s;ia sigli 'ica C I ,iet: I ofnt ipnal 'o wuld 

course de jwnd ()it it,-i a.c ep.ntll. ;it; i, jit.upi)], food. Ii Ie w outl .in the 

sixties:, ,u,i . ften per ceivedIous poor 'lThuman'w r'ooI. only torm in 

wlic iI f11 I t .i:;v, y litpalr f (are-ro ; (!!tI'uI( u i: and) 1)(JoI ,
 

(,,)rf. '[I!.p,.opl,: I!' lihh ri-i r ii n, w ,mh,ntber abou,L hUO0, UO eat it in the 

for f f(~lfii W,. A or Aii thI 11 Mi i Aiih that Our in t iws withl someft. 

r'.pi'rLSU-Mt:l 1 i.c or the Mar ri: m . lo,,that mlai zeAv if IN.I uvoi ilablie in 

IIIf:' [t01L.e <!, :;!. it, I!l.y Wuil,!f ('f::,iO itI y pr ,o: <.c ,. , I0i1'7.f' Uv. 

Other distict c1Itual grUop:-; wli,.:h consuii liaiz, .:i one of the 

: .1eS cons i st o7 il e tri ,aI popIl a iio:; of Iandarbj , Chittagong ill
 

M ck , Vit.1.1_,
.g, Jomll m , Qt- nu;i Q',Iat",!( 1 Ing" i I. Al !og tII" their-

I I'j :.1"j '.001 11ia!Li,qi c:avdn. (,090. p' 'plu, Cwin:tmwIL nlinize inl th,: lbotia r'oi . 

: M. is , dIit L, _I.j.,re 1' a,, I Ihal. ,y al y 11.0,. thln oIll perel.ii of 

1imaize,~. .,I., l l! 'i t IitIk, (, crofp ofJ.,I. : i ,:. thici I'veat Bang.ladesh 

would P0>1in: i,-- iniv. fdi' 1I ito u thK 'Iu 011Olao at ite(I thrWough gradl~f 

sed(.iuction aId peotUalion. I1n the :se.f t',rgetingclass of 'tural poor, 

shI f8,:.itulln ou 25 pmvc:lL of whi.at i'lour wfuld go nalt'.y unnoLiced and
 

would hll-a'dWI I.,fa :rger qulntit:y of maize is given in plaee of 

whic~d. I(2 1.. f;Iw,oiwo.,flI or worh .in tin,: Fl1,l' and canal d g.ing, it is 

likely to, it. - ,',cpt( d ii (IIn forvu of, cracl:(ed gr'ain whic' .! P , otld eat!, 


as .I i*.; . x 1:1.I -tI, sld t lowvr tlw i' than in theiI a 1.I,,.1l. 

Wi-dIi I'iud r t- mo q..:;:IV -m the:re wi ll.hb. .l I, MIl c. T]h,.ee.,, cons i~h 


b l~0lIA f.l Low- nlo fitd to ho veifW ied tthruh l w I I ('fIfILIC t pi LOt 

stdisonain obiI 

http:1.I,,.1l
http:perel.ii


Agr tn.rai I S(e tot ''.mi (I cjjjlda coi~dutt0d a a.Mivey to dkietermnce 

the d!,ind fMr, and at. icu of(ii m:;,iriwtni tow'r,d:s, maize and .ito products, 

V 	 Creen roarited cobs were by 1"r t.h1e most preferred form of mai:ze 

tollowd by pop-corn nn-dI 'Frind 'h inn. F,'lour wes consumed by 84 

ptenicmt of the saui pl opul !at ion4. hey reported that Pray et al. 

( 1 81) had got siMir rcoa,.ult- in Iheir survey. i.la(cake) and 

*r f five ,. o (,4th1,e:1 4s 

comn: umption nf'maiz e in the pa t 10--15 y,-a',:. Sixty one percent of 

thIosie .1.m~re anin n4 ~( :1 t~Iil on i;(.,I-. the 

i'{ .( 2 ':,t i ,:te 0. incerease in the 

Hir. (11 lr~iu4I! J o'.1 Jboi samie 

cfto t k r VIri,,i ly ma1ie,. 

uu.4'u4 uj8'L .ly gruin 

form part a 1. (iun4eh and dinner). 

* Whi.l. grel n4 COhunr tiiiimutd a.s a 14 ark, and Rfour 

of reog9lar a'ul 

Tables 4.1 Lo 4.2 'cupoduced from the AST report (Muhammad, I95) 

are et. I' expl anatory. 

It mayW bc. concludo II lht m.a01iz,- is .Iready known t.o the Bangladeshi 

food Crtnul:rle.rri, 1t , ': 48 orbroucfaL1 :;n:11 01t I)""M food. About one milli.on0 

o" Ihe Pli"mlal io ii a :e lt4,,410 [I " idplp ed to usiag "mizte as a staple. At 

relativo.ly lower prics 1than 	 wheat, it should be acceptable to consumers 

4!4111,,r,Ka Ma,),44 in ION40 14"",1 Ithe niiri0,1d rationing syste. Fi nelly, 

g.-un lai: F.4,i t 11i, we Ou. t ruit or"work perfomed it c-n be 

Ianq.LtLd ail an'.,c 2,5 i , nt I)' ' i : w, ,:: or h,4 Food for W'ork rl-ogr-.s. 

!1 ,, , I .in! inn :W dir., 1 ly brIu,. 1h) 4)' Joe1t.o 41i.,_3 :-;.he 4[3--psreo'tt 

of 	 .. a 2i,: ',,,1 )18 1 u, I. 8io . This (o..-n o .incltu tde inid:irect ii e o' 

4 5 	 , 1 



Ult.ifitre 	 of'maize through poultry anid livc-;tock inidusry. 1.1 acceptance maize 

by the opO(u at ion ft luL'g,: wou Id 1f &'UU)43depend up)fli the proijiotional 

entlcnvours . 'f'i.is f:c[pcc( i d i';cu'izi';,. ,:'ly.uu,:l e 

1
Table sl. Reasons for Decreased Consumption of Maize
 
and Haize Products (percent) 

Dislike Unavailability Increased Others Total
 
prices
 

Green cobs 14 	 63 16 7 100
 

Giains 	 - 66 34 - 100
 

FHour 55 45 	 100 

GI !I Cs 	 33 67 - 100 

t!, 	 11 61 	 22 6 100 

SourLe: AST Survey, 191Ai 

Table i..1. 	 Maize Coruwiderwd &; a Cereal/l hird Cereal
 
Crop by Iuno :,u Group (percent)
 

Income 	 C.l... r . Third cereal crops. . 

group
 

(per uon th) Yt: rNo lot al Yes No Total 

Less than 91 11 100.0 86 111 100.0 
Tk 1000 

1k 1000-2500 1;? 18 100.0 83 17 100.0 

Over lk 2500 67 13 100.0 8!, 16 100.0 

Rounded.
 

Source: AST Surveys, 1984
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4.2. Form 

Once the decision is made to import large quantities of maize, under 

the PL-480 Title III program it will need to be dehI)('ln as to what 

foim(s) it can be imported. dep ict s lfJow-chart.Figure 4 .1 "I uggid 

prepared on the basis of a ,number of considerutioos: 

" keeping quality of the ingredients under consideration,
 

" consuers' preferunes,
 

" expected lag time in oIftake,
 

" storage capabilities, and
 

" preferences of the end users.
 

Blang.ladesh's climai t ,e:luir's th !t: the grain be of ['lint nature so 

that. the damage due to hum idity i; i, iimut. Nve" flint grain can not be 

s;tored for a prolonged periotl at highor than 14 .5 percent moisture. it 

will otherwise become moldy. Trhc germ or" maize is rich in protein and 

lipids. When acted Upon by i nheren t enzymes rot-o lit ic and [ ipaze 

activities set-in leading to ruaci diLty and deteirioration of tuste and other 

organoLaptic properties. 'Thr'Lror,, dogermed (cracked) grain is preferable 

over flour or grits. This is part icuarly val id if the dent vauril is of 

grain are imported. It should be po inted out thai dent corn is more likely 

to be avuilable for eXp)or't from t:he US rauhlr thai the flint type. 

As depicted in Figure 4. 1 out of the 10,000 thousand tons of 

proposed import of maize under PL-480 in 1988 and 1989, 1,000-1,500 tons 

are recommended to be brought in the form of flour or grits of dent origin 

fo imuediate dis.ribution. There should be no di fficulty in gett:ing this 
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GRADUAL DISTRIBUTION 

Flour or gritsI)rcd Who 
ro t ct itn o f dcnit ra n grain or graingrht,of lint~dcnt o f 

( -rv lintcd kccping quality) k' in 

corn 

IMIM"E ATE (high kccping qualhty) (high keepingEI Iquality
I E::::TI .< --.. 3 

i5% 

Trihl sn t Mil isu 

popu laonsOr n sIc/ration 

Con;ur'pi;on a M,.257. withccl' Pout in ,.h .o flour 
; ncr-.'corn: fcr immcdi",:c
 
r - tCt..d 'ono;.umption 
 M,.ix with 75°/. Whc flour -.4V7 

-c0-Slr 2tIf -

Jjrl. 
21uto= 

.ork 
Fshops 

group Progrvrn. 
& oksoragcrcli:! fccd o a . s-lc 

feeding 

To be milled Rclcasc 
to flour or as per 
grits need 

Fig._l. MoemN ;dt of the Various Forms or Imported Maize underTitle -11 program 



small quantity rapidly to the-iL.,d users. Flour would e tat'eled die'octly 

in I)]aka and Mymtini nh aieas and for 
on HihM&I populat.ion I i iig IP caup: 

Lo f'or'ty pttr',.ank i.". A d tht"ll;""d tonsF could he 'shilpped into
Thbirty 

in th" form,of h ritermt,ga itns or grits of e.ither flint or dent 
tBangladesh 


,L to tribal
 
Lypus. A par I. of this tormi of grin will go t irt Iy the 

a pmrt to tlh,, flour mittsI; for .,miv,.iton inLo flour for 
populatinOns and 

h ; ou . A; aJ r -, m-.t i 1, thisit is 

mixing in a I:3 ratio wi I., ,I" I 

. I.h mos t effective 
form i.e. mi.. tur,with ,,. ; , I' t"whi ' is li h ly I" I 

iz.
way of introduce ing :m:, 


to hoi rlotight. as
 
rit llui n in)-, par't , Ilit' 1),0.() toull; woult. n'' The 


oF hi' F iti nat:u'e and 
full grain. 'his maize :ht!mid pieo 'ta hly be at[ 


;old Lo pou.ltry

in colour since- a nmtjoi p.,opt io" or it would be 

yellow 

farmers who have :special pretfrenee for yellow i'tMnt Lypes. irI stored at 

t lly rulc. sod without 
14-15 percent moi.stuire, fIull guain mnize ( n he grd 

Mv wu lI however be r2ndiiint..d by the qualiy
much lo:ss in its quality. 

of its vxpolt and M1he keepingof :irtt t. t'Ie Li.sm"and istuine coritn1' 

qality of lthe ,-oitatter shtii. 

oh, t vvC,..tpab li Ly, more grain
:;tt, .ndei.. thb e I,,ie.ionAs al.ready d(isc t, 


in .he joii1 of floui'I.oth:n grits or cracked
 - t. ,consitp,.' 


grain.l
 

would be ret ase 


4.23. Quantity
 

aulho ies and in 
Based on our diselol:.:;t:on: wit Ithe va'i otis 

htl.: it - o :.ill ut.ier re oval i-8:;Is, a phae:;ed plan
of acepti 

drawn. 'lTh:; projecl ionsS otuld be 

considtlerations 

for impotlt. tnod ditribution has been 
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MM&nFROMd't!b 01,11m M~, 

phoe~tions -made 'byOEM- the prset'fwz- nte iA tQIIS 

~t AU t047ha -tn *nKt oatcI hm r-a- ti~oon6 -

the patterno foodisrbt under PVS h rnetq~eurmnA 

~the poultry industry nnd aove all, pucyutsidn tht heipotsWH 

sev bigger purpose of~populrsunt i f1.AgMehAvln to 4n .

selif sufficiently rajthot than fill ing LjoadQ ga yWer W 

CI 'A 

F'igures 4.2 and 4.3.
 

rf~e4.3 gives phsId inort-o0file~4 frm18 919 ln 

a projection of graduali ncrease in Noca1'rodu~t ion.~ As shown ii,, this 

TabSe and Figur 42t&iorwill.1e~uad-'1oc~aI product.oio' by he- year

1991 Therecitnended' import, jill 1be 40,000 tons.oih in t er'18 

and 1989, and 20,000 tons Wn1990 Kid HWY9 ,' Thenon, thy~ quantityMY Qd 

grQniually rise upto 59,000. wi-9Pad to bef th Pqotiu ' 

three cosctveyn onser1 WO A quatiie could inceas 

if the demand 6nd/or V~Cp!A .IL" ~othrough prmonj 

w mazeTabl. 4.4. givesa the OW obertehe;~iiiI.txoon oi 

a'' ~iotd ' and Ilocal oijgjfl.I T~hy&'~ ove 'Lho t yn ye, jI''voUonL"e 


''Period -are" shown; In, the.your. 198H alprojctio qT7milon 4J 

proppewd y for Idirect' hwimnn 'conumption.~ ' 1%o QMotive perccnA4tagoes 0 

k4 Me v diou Io3 onquuntX~itiest beApustA 'Junoh chrnel 

'tu' oo il ljyPrgas togethies'{ Wi ac hi of 

& I ' quaintity.4 The' AT~JotMrlor'f " -i Ar 01aA 

aqun"t to be -too~ Ia ie* 

A a '~Ia s'il 

10
 



[Tubl I.e 4.3. Volume 'and Va .I , of' Annutl" - ,0o"tI and I, llocat'roduc tion 
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---- -----------

Table 4.4. 	 Source and UtIliization of Nall:," ait 
Five-Yearly niterval; (1 0011-sIK 

-----------------------------------.-------------.-.---.-...---.-.-.-.-----------------

,Source/ Oulzmt ity il T!u.,u:;md TIwi-; 


Uti.li z a tio ...---... . -.---....-- .. o
. .-c--


S onr cc: 	 (.!3, (75) (7JO) 

Import 10 	 30 5 0 ,x 
LocM 5 ,t00 	 12 X 

15 	 GOI 

,',.: 	 7 (,17.") 50(GG,) 75( G ) [IX 

Oe ll 1 .( I15'-;) 15. 0(: :) o V 3.0.x 

!?tU oni I tt J,5.) 0. 0(2O:') 1; 0' '(1 
IY I'. n 1" 0 

" C '' C , 1 : 5 (5':1) , 

....
';c.(pi 12. :t •3 . 

" 
?. n," r : 0 1 1 ; 
0 -0.
1x
r ,.i,,3 


G 	 10 15XO,,. 

..... 
 . . ,
(3 . l l-,I 

0 	 4, x5. indu.s'; ry 

Pe ,,, .u 	 aloe.... c1k. I .~ edtn:,.i 	 fo oc 
G.Wn taq,, an~d
 I]"
.Ox
otc" ~0t .5 


I' of* tlhc 11 1ll ted 1for c:achl
t' p pI
>',.'.1:ru.,1lt.," t. (. ,[ ;ti't. ru~ijl 

' }
(- l ocr,Iy o)4f*'l ; , : . ''li; . o1 o f ' 
52x 
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i'ou I Iry N o-intas:;tuy.I,in, I'.. , I i," I'" i It.,I j . e:;, uII ' 

thec pri~vate t:: o.n!1 ;wpub I 1C yo:u tinl:;, I-i d(Amlo s,lt l al,h-lfillikt .- JIN'Ind 

or 5-H thous and 4)0:; 1;"i .,. 'orti l d,1(, mon l ,00) 1 11:; ii 

ii ". ;II ,I en( ,ke 

';I "I.r, 1I1PAM 

i s a ,ir vs! i"i .o: S'i.t;ill ', I i v4 :; I("; int i:jIy, ill LI"! pul icnl scltI 

cotld utse at l.a:.t 2+ tihou;,inl I 44.; of4" miz' I lit. .sale was ,vl iI AIle. 

However, we didl not A lo -o lllj' Idiirz for tle livestlock: (cut tlc)iWIM .

s;ugge t. Lha a smu II. r! i';i ji :1Ink Iw co duct kd , tnII , hi':,id it th is 

.s.toCt .. 

As shown in thel . . nu (h.= ii A ir iz is ai t i i[p)lLed rwit[l4l, n 14.1" f' 

M .irlh or other indstu: iei:s ini IM!J". , d s thc that Ai I (1i lint utppor: t. cl aims 

possJibl~e dtn n~ld 1"orI mivj;., i11 imttU,,i al1e, f'iill r. b~y inly i I)du.,; try. inl 

r w:'Hangtadho:h.) We do( not) ;W,i -ith) fin:+ t,:~ h'; lth:l it rtv IKIMe demanlld 

exists+ fot" muiz'+e L.o het livetd in tn in'-0:,1 i"if ra;t or , in+ immiail-v.. luLuu.. 
. 

In, tac u O l projr+.- toinn or[ .I thi -+wand ill Tu Il. l fr'[ s~+r;:hown, -'l. . illeYear 

N ,193arv to b.,e!.ai l'iwith1 c, iol. 

4.4. Price
 

' 
To fix the conttsurnesmers I ' forfo twii -e i:; 41(.lic.t 0 iit; LI woulda;e. 


tffect the farm gate price if and jalw the ]iHatWzc is pMuicmti on a large 

s.:I IC. More.! impuort ot is tt !ltI' i n 4! on i(! tIl'a w + l vc its I ,i oili the 

conlsumetrs' acplaiice. I FLIin. pri r olr i ze is act two , 1 i4w:4oA- , , L orst 

co urse ric , it mW notho{' [ i. >" I.t Il.: cc lieaI;wire&. ;ig'nicainl yh 1" 

Lower, the ron uer' ii lit + 
i;;i Ir i 1) 40 an ii' ili I t 'Vaw:1;dii lgall 

reject. il.. is 4i! 'i(:u ienIf ritli iithI ; n! this wi lw of timu: In m,iak 

.il !Th " p1 lce S;ii . gilj kfi.t'mi t. :LI. Ilj o lt!ctiiiiM' 4+'l:;Atlitl l' illm .t ].:.;hig l.y 

I.
 



volati( due to pasib damae thele flood .Cg cti.- C.i,)),. :;I ni lij y l' 

a geieratl rc(IixdiL ..ioII th t. who) IC grotin ard maize rfl, pi i . ; , w' 

n [ 15 percen L ,* thans Il'.o. t owrti ')C','. ;(him intIi iC prii , o w aI'it and i I slii ('1our'. 

In I. oie ii run it I w' I I hot n,"Yosa::;;ry to coCni uri a N: i ldy Emi LIh 

e 1) s ii I as . I' irC! ~ o ." () , 
t;i' Ii I l i' ;t' li1,lt'.0 t'rC lint i t MII' I.1.o 

eighties the ICL:UCILI. t)Ia. Iinitern'til (PcI I ;,, wheat a d WCii NIt:({rice', were ill 

th]e ratio 1:".0:. Ile lal.t. . ,",1 , ;N (.] l~ :! ! 

4.5. Targeting 

re; nly mAs ai JCCIC I iM , lntIII. w CItt'(t t)r iii tt r C' i U" izt, in the.pr U;ICt m 

initial t n,.: r i , in- htd,. Ion, sm, d V!I h, !,1(M , h(1() itihol'i.1, 503, }O(J 

Iribnl, u IIahm C I. 2.6.. t 'i in nCa I I ,I ; groulp-:iI :-,,.d ,,tI IItI 

IC()v '0'1 . C' (. I l hIt'V CI ' ,; iii 'C i 'jl) 'l HCi?(11(a ' I I I .' ,,t W ,. lo st' .[CC I upply 

l,. miilitI.. o . t ,ja iC:Is, oil l ''I , 'Ca"I Ic a i ICu I o CC' 'ii1 d Hi' c t tli i- n d 

l),rh ;: to Pl'> i,',, Ansai-,,. mul, del:!,., ', (T:: ,.:. '.h,, lvl.ntial recipients, t~o 

Iw), , o .cr-(.d und -r" 1,1 o1,", :,Wl,, 1():1,.i ,,o ,. he, la irly 1., ) -i I Fil Iar-g,,. 

absorbl. the 7,0(.0 Lo<n.' orI main n. 1,,'ol,.,,. In i v' n, v".i p~ha's, (I.;' and( P!)W:1>. 

Inll {.the se(:cond(. ])la;;t- o)f. 1(' ), l('l K l 111,1.; par11 i l, ll ! ill tllt" Il ll ,ll 

.I lt.tuto '.y an( ),ittli Ii,.,l Ia, a, ,: ,.. UC if0 . lt:i:' i Ii' i:Cti:I-iCC 'Cl; ,': :ar(a I I. ot(l 

!;) I"I I i ,A% 'l I t" - I - 1 1 Tr( [I, t I ( ,) (i .': , t , ' .1 

VJ.I0 Vo It~l'.I I. I)' 1'.i t,.'t, !''(* :[i |)tllt 1 4 ,It Ir( 1,I.,): ]l')) 



coutr A use "Ith Wa, in moL 

yeas, he has~ I iut! i Ane i iMrv wonid he scopM ftor 

the OIII whi rotil V( miz/e is AtilaOr. k Ltlni rj v, 

miz lIti lI wtei.J, 

WOe x-'iiIII I (a ltt I I, - ft II iIi"g SC~ i W gora phI i C ar~eas be taker 

up For the inl A:I'LCLion "r mmz as Mod~[t~i n the firt'sI phaset:

a DhaLEka IIlot rop)Jt I I( an itl I 'iclut I~ nph ar~eas: Thie tar)gt A popin I is Ai oil 

.41. e I I I ' %- wwoulJC jto s3omeL jiI I I;ii tII to wI I ii III;~I izt I I hId~ 1)to JjVIo 

thiroughiVI Wit' tinIn Winq I1 LI Ily, OpvII"~Markt SalesO or al spit'al 

be solId. tihrol)"ll Hit. lt, Ia 1 rog'ciill poss yii aOpeii S~i~ :; or:, 

a ~ I ILon i l aionkq till.rNh ll "Iir A n ai ju G i

few, major() Foodt [or AtILvtWiLm may i for i nit ialMirki aroI b"~l/so lecleti 

pilot s Li AWNt. ilIn this t8:uo' :.iiidi-nL ion of' oInto- ourI. I wheat withI 

ILLL i IIL'ittvs fd ~ i I vin n m in yrif i1Lt :;I or mozi Flou may I.M! 

d is r ihufi It'd it) phwI;' of wioAl 

Iizu cal Itt' t*t II LIIIt LI to4 * di ri ; . (,art i Ill- wi 1,1 

ouI~t or IIIEime. A HIL o sof l AU ilvttirt Or Ji it'~bi ill Aong,ladesl I,; 



reproduced in the. Annex t. I I a:ia and l{nu , IG ). A I I I Ihi ',"nrn Li 4: 

listed there were t:w,t cook,, hy h w4.wives of th, auir" oF thLe originaI 

imonograph. iU d I I arist, siamIboul beI vi 44 Ii., Lin! . 

[inetI - II 111 col.II( I IAst mi~nt,[ en i (-1. Vf'IIt I'lIll :; ma.", p (llk -Ii L.( o t |l~III: 

in dilI'erent A W:o d i Fi'rn Lypv ' i (4,,is .equvays. 	 I or I[1. woi ,'(lir. 

addit i tonal ,dientoy ri () lr.a?"li , p' ri :ihas L'ingr s vair-yin :uIws. 

W1.4 4 rcm? i 	 to!S i 	 !1vieiy tl ! 51i , iW i'"li Urly a Li lonal 	 plrlla".l.ii( 

109o)4:) Pt.1i ni"! Waikny .1444iii'4 bi :;'ti s. Al Lhoso preparnt ions aru

en:;\' toi II)II( ni444 do 1 1 q1 irl any OiI~'tverlhead (-%p(tI 4!'e.. 

4.7. Pronlot i ol 

MusI, of" tle pot nLi" mi zii ct'olns uer; ntUiiv wed by no yieonl;.iond(I 

that supply should be m Wthe t by inlti. ise promot ioll.i [ cialipai ns to dispel 

Che following wrong io! ions: 

* Maize i ued onl Iy 11' i \w: I oc- - i t i on in I lie west Un 

countr<i.es. anld isf- no(t Fi f'or" humant;tl :ons mli onl.
 

COtiifltt i: iS' flu t I t1, i ll lli I [i-I81141 ,l I ' 4 /t 0 01114 i ' i l
 

0 Maize is J400C mnn's 0 m, (4) ht 0)1'I onl a Is nre r
eikI\' 	 li; 

* Maize is not us nut: r :inoto hiutiki.i;aisLI iin ibh iliUsy iat ton- r.crelt 


poorer, especi nly for th . hilim.'ei
 

* 	 Ma ize can not be on! vn Itw KrIul Ii14 d inner an a mai me"J 

'tlie autho's recoimendwe iVn I I I(lhd 5; I t i ed I llpoI gil to b. 

launched before maize is iitrodh.iced I IN conisUmer.I' m r'ki;. ThIit (Nlliiliig nl 

should be professionally designgd, based on care'ui markiet , r.: Allr.'.Opos-. 

possible media incliuding nlew:ipapers, journ.l Js, Iu. viiona:; Irad14io, 	 di fi l!;
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should be mobil ized aimu[i.lzouslly .adL he campa ign sohoulI I be conLinu(d 

unabatetd for 11 in row. w i h ts i zat ionseveral monsl a A 1.)t( Ii [m i I i n', 

campaign, home i nen rii, il., 4!:j ;h(ei 1. Iim)n:;I ;ifl)II:4.'i 1 !, i)i.,il I r' rat 4. 

but aU0ttr;c. ye pl u, tiep2 o1 m"ive A1 z t ;n ty1zi I" leve]s. A 

na1ional i ma t promo t 14n ) !lii1 ,lee, with hixil ,he..'0 Z il..I d Uvazila 

level.sl:, should ho~ld pi)ilrl( j'all to. )'vqi)ln i::c wailJ:c dis'hesJ.
-il (hi,,,cn:izi()qi 

Tho f'tiili lde,.iin a:r (s;'o in h, hle'tuIlmi I , F A.r i,' itfu'l ,FX(Onsionmay 

be reqeste. d .o in sI inIFtI (I:i1lj :1.i A I itlt min ;'It 11n :;i , e tti; II 

._ ('0e m; Ipackets of mil: 5 couLbe ova i lob I I.u a I1h ,i ary and hiigh 

schoo)ls :in tht. r' rul ;fxvii K,) hom :] ir)i t' t1w,'in wi.th !nu, w"N n',p~lant. Qi'v:t 

;I the urban elite M as;s ,izv .dit ;t,: I bIcld ifi.ulhj d iroug)l i rood 

o[hesr IM . n)I 1 all 

possible levela througlh a :,;u tin 'n't 0n. In Lt I: ltlIL. ive budg'et 

•fairs and me""n. s ;.,: " . i . ri ndce naize at 

Su-)- _u d to Y e! ' i tn I w ituI i z4 ,i ) ) 4 on( ( . lil ( tuiz 4:4.): o )V'1(cI'1 

progrnm, a i 01 Isumor[14$25,)0() has bupn ) a ai,:l laor a firve ye.ar period 

re!'er to Chapter 5). 

4.8. Processing Rlequirements 

Since it is nut. ,tvt:nbla toeinmport maize in Iie fo'rm of flour for 

re.as3ons of l imitedI keeping qal it y or the "ame,, iI: is nece:sasry tn consider 

the processing requi renents or im)orit 11 i ;, One J"oss:i hi I,i t:y di scussed 

by several authors, and rccoiiiiiiendedti to erso)nal'Sinterv.iews , is touS dlur ing . 

set up a central flour mill in la ivatle s rlor at Chit-Inging with subt.quint 

scope of adding the wet mi lling pro.ess :lam Ito .Lhono((recol|n|dIWItl, i nom_. 

the wet l. Iiling proc):ss in Ih 'i ',: ages K maize inl [(4110ct ion amd 

to inti with & ofp)rodtC iion due uncer aj es nisoci at:d t:he s:coj4 1:"1 at 4 

expansiocn of muize. Second.ly, we mai iing technoi ogy is fai'ly coapl(.ex ifd 

59
 

http:coapl(.ex
http:Second.ly
http:level.sl


5 

Jlisl noti. yet! l poJutftlar in] Lo(Ju ]li:: y dett.! inf~i~lj,, t1t1''i H't,;it" - rl t ll Call] no¢t. 

be imported in degermed or r Id st Ltec, it may bo adv isabe.. to set up a 

simp.le degerming plant in Ch.il I ',oiig. lbis plai t, wi ti a calmei Ly o:f" 

tonis a i woulid bcoeii s pItort'ive s i co it w il.1 yieldl two valuablIeday, soal 


by ])tothl<iit ; l U Vllt m38 ilit'zte 3i111 ,Ii " J
+ I .'1lT]I iti iI r;,i it ' c iinCl.). 

Iutit. tl!i' prot h t'i Iol w .i ;1, 1 -l. ','ll :lift ii i v It, -d o' IuI-; U 111W 

iiterial i or LIli. h3ilby 11ii l i pmiat ioli WI Ih li itz 'ifi f'I cat ions. OLh
 

less expes i vye uipptriiiih i t d t . r' iis ,L liti i/U rt, ouei l SIh tilin .tilii lr ills
 

(.anuli';. I . t w heat. 

liti. It III1g. Th , oni( ly i inlii ak n ljt li: :ir llhl , i' !Hit' Ipil de dc-l ys that 

t oll( i 1i.'li, - in, I I AtVo '.", 8lpazi l'l i I ... ulieo b ; ~ 

milil ocur b,).twh'ton iipoi' tiil i:-tri hLi)in,u leadi to-gdeterioration of 

gr-ain qualityI duiniig ±; Iouagw And transit. 

All the in taci or craicked grain, tia miight- bo dis t ributed through 

the F'FWP and the ratiun s.ihote;, is lihely to be gi'ound with hand Chakk is 

into grits or to be hand itlundiled ii lhOis. Ile trit,"I. coinisumn<ers are 

likely to prefer this option whJ.i ihi ptoopul ation w.ou503ld trefer getting 

the grin liii tied .i I sm I I tw ttat'imlrd a)r Ii' ed (13; l(s .. For t he 

citiustli Lo by otherliciomm iies, i limi is oln"ion "ig .8 +i' 'iiiith iig edi'e niit of' 

whoaL flour, contral izud mitIIn dtzeil aI tovO, air recoliimended. 1 I may )e 

ddhl li ere t hat xistinrug whit H"lour iii il ±5 can be used for theI Illiing of 

1niIze(, tholIltI lilv ilyod ILi (-I1l ioin 

4.9. Quality 

Soie aspects of quti]LyI reti i reeiiitiIs of iinrtoiIOdiniizut" have al ready 

been disuessed in the sect ion on nieceptabi. ity. The r'oI-low ing attributes 

are important: 



" moisture content betlow 13 percent, 

" flint, not. dent, s LiruC-iuxt: of grain, 

" least f s inin ttit with w,,-vi l- and other storage peaCts, 

" nio afVat o'to mmaiIou n .wi 

* rio ranc idity or urit:-ui c,
 

" leasti iiniwt itt with exI tauus seeds weeds
of and 
other gratin , anti 

* i'LP(.ldim)l litomti Ini mictt1ld dalhliaer.. 

Most importain: ofr h atrbove me,tiueI rt-qui i.eminl ts i the f'lint 

gra'inI s"[l.trucLui't whtich im;ih"mir,.l in 10ht.I),ica(l urcovm; r'o1 ui~ml "- s-;t' f 

ie. ConLrol. (
of ililt. cne LI. t !.oS WO or mostwill care 
 or Le 

post, harvest losses~ titer ibi to~ miim i id Ill vti' Wc ivily. 

To be abl t o mi x th. :'iij , I tu with wlitt lF-,1uu, (|t: L -ureand 

p r t'i. siz( is of (ont)Ii t lit '.. I(i'o t . ' u;t.p t i(.11'. "i- IiitIi 

preferred. l'omi the nutri Lto ttOtt of x' et,, i ls to havei- bett.r yellow 

co]oureti (di I 1. ')lJ ,itct. it .,,otul ,, it , it , ,ot )t'•II i coil|,'i t. 200 J, 

Serving to itit tli1 r'onsitItt;n) Vil ti A rquo mnL't. Some cOnutmS ers3 lml.y 

however prefer whit:e colour, iiari ciirl oy K it is±; sliightly sweetish in 

Ls te. Grit:s of det;--corn origin uutl cracked (hent cor) will .h. ,r,' err.(d
 

by the consumer.s who migh,,h ,,lake Sdio to (Wfrind cru'eItl .onin) or ct bo .1,:d 

pre)aration~s khin to rice. Tribal ptltulalii. ,or;(,t Chi ;iagoiig Hill 'rTr .i~s 

and Madhupur ure likely L.o ),r,.f,..," lhi:-; o,'iw,,o;f i. ; .'oidt ir 't, tlie 

adulLeraltion of wheut 
 withI mio L'ii,', ye I ,ow ' ()lo .'-ti miiZ,,t,woo Id lie 

b)0 Let'. 
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5. COMPREHENSIVE ACTION PLAN FOR RESEAIRCH AND DEVELOPME NT
 

5.1. Overview
 

A curvfl' w civi in-g', nin-,: )J| q pp:jlm 1ht'iwyv uF 11" I I' 	 itun , ic 

research in Bangladesh and an i3tesuienllt of the prnsptot::; or" this crop have 

led us to reco,,ult !fnd it Strniht.,i *),V it' U K. The S ',tuutA,. of the Humesat i.,l 


are given.
 

" Salet proceeds of mnidi IM utr(,l p1 11) "K.j I I I in .he first, 

two years will Mu:wno' the i-A m r'or 5 yoai-r3. Tlho import: may be 

rai sed from ](, (100 [oiiu'; in AM Lo0 59(), U(nI 'am:; in 1.9U9. 

SimultanIIteoLs yet st eeper increTa:ne int local pout)cLi7Vioii, fromii 5,000 

tons in 198 to 65,000 tons in I 999, should be aimed it. Th is wou.ld 

be possible only if t ,.propon3ed rsenrch pto)glami is i nipl .ace. 

" Simulttneous .investmi: I. ol air'i:-ih p])')tq"qIli(in it proiimoLion of mlutiZ'. 

would need to be mno,. 

" 	Modest quaniil ities or'scu~wed will n et It Ihe im)ortt in Lim beginnirg 

of the program until I"l res.eart:h and sod pi'oduction programs get 

off the gOind. 

" 	 Invest:meti sho I d bI nmuihv on| .lie s rv i ct,,; anod .'e1ti lhr at I en t, 

five ye.r:i in Lh" :, , l mt,;:, or mae:'. jt',fht in , 

S The pIrOCireIJniIeit iW rta:.itu( rprice; of IIuiiz uam d Ql un. at: least 

10-15 percie t be low wh..,; . Act "al pr ct.: :sltti I be tterineinc upon 

careful anl yse; of deitmitiid auid sippl Iy, Wi i ' mo)y bc rev ,ewod 

periodical ly. 

6"* 	 f , 



* 	 The investment on resart'ch, dovel oplfent and promotion could roughly 

be made in the fo]]owing proportions: 

Research & Coordination A0
 

Prmoo Li on I0
 

Seed &,Seed Production 30
 

lxtensi on, Tr, ining & Te'hni cal
 
Asu i:2 t 1(,.' ,+()0. 


Credit. & S.rvice:s I 0
 

Tot a I 100
 

a 	Relevant tur voyJ , pt.[o stuLdie,,s uiil rsac lon issU-esl:,e;ui211 timo'iLant 

should be :onduc'led in a sy.;lalic l '. soma ,or the is;estle5 airemuii ari' 


identified iA Tabl I, 1. I n it I. i t at5. Aniiex l't'jImhleii made1I lonn 

the Workshop on miaize hl'ld at BAtUI .in Mi' ' PON. IM1e iameIIw 	 are 

still valid.
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Iublv, .]. [u t, ')itui - fieoiimie ndId z01,l,-i 

Col.Iumpt IoI: Di ;t, ibi tion and Pfoduc I Oil
 

ai [nstitut iontf. Study Suibject fhitu)rod Iie 

I .l-t )i I : 

I N IION rood I 

a)1o0,Ls i)l i thh &,:il* fif fll ill, M iitAity of food,
k t>olv:iu Ch)tl:, )illJ(:Sodl~t, ,;I

1.n ) in 1,t t, ' 1101fliIjt]y tItuI of V 

h )..o Iio o 
t ill, Ill WI i;Iti'wv A)im 

1 i f o I , .l ' I10Il S,ItIIo CI eP tu ')'Itit IHome 

D ±115 Oil. 01 ONil
,.';i I II 

I tl F tdIdIP) u( II I 

.. . . . . . . . . .. . . . .I . . . . . . . . . . 

of)lam , +te ,and,con.+t- t'+U y ] l)w t u.£rw+)LJc+ riV Di, f AgrJ
' 
liw< Pui t,uii', :h iL 6 cut'I~u)J ]I<l4iniga.ndJ 

.. .. . . . . .. . . .. . . . . . . . . . . . I 0 0d.. 11 I 1 t.. [ fl.1)

IllV 'o 
• ,duitsI I at witl, t i IOIJl J 

.

U 

I ) , postuAid)f .o 'I",lt ,
the ': l ) J), ItU I l c0II+ai,:, I , 

1 
IlJtt,,,l is11 ii.'J ,f, 

b i)iv for Sv dUFidt I 

P1RH0.IU11)! 
food 

pid l' l' I ev111) Aqr iiiih i-i H oill IProgramsio'n e,'L,+;::; t 
I- - )... -- ...... ...... .. ... ... . .............. ......... 
- .. . .. .... ..........
 

C)tPH')DI ofIlf j v, c;t stU, A,) "Ut),) I I i 

d taioilys fw .-hav,IfiItxid l be d[iAhI ,J>lh .) .1 I I I:I j 

b) lWorkplan fo~r S(,ed Aui lju ;l larnini,. 
P)roduc lion ~t:,, .)flII BAI){: 


l )I ', I I8 !lI 8 


Pr iorities and details to) the,.,',ii/ul ,+ i,tjJin: uill be de:)i~ied, b'yrelu+van I institutes when 

the project gets on its ilay. 
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The projectionis used L, t I:: :I. I .tl, ,qqwWt o ha highl.y 

cons r'v t ive il Comarlr i.:on to Lit. .thtlt,3 ls, I i ',. i alam itid Kaitl 

(t191:1t i) rd y t' AStit Ia,ao', t a al ! -t . 0111i -!.t!:h:. i:I IlIe ti atta :- im ; , I.I;i 

con ier , tit l i i tn a . IIN'.-a n. TlV! bua ac Ii :m i s' tatI" I~hototaqtv ' I,
 

"ach ievab5:l wh ile . t h e rlh r Nl mildt~ l-l - 'I l rt t 
L e" J y ' , lnv"I itin h.;, )[ I ..".aancase the la 7 '.',' , Cu: I,:. pro ti n ,i m orts ! I Inca! t il.. li 

t/ ,wr I(,!; ' ()l, 111!:. I,W INj : :ig M,1110, 111 ni' t , cope of ., .; h i t: of1 .1' i I I .-. usianxg the sale pati :d:- IN F 11w t wo .iaifIi I years 0 1. t iis I" mor A i 

rive-year H & l wogr"J , ,tIivI N im, a pIu:,Il aion Clat h ."I pit.dta l a it 

iiUSWeII"V IS illus.plt -'twco"A atiar pit,' t inli. Ic:lVo.)ltwcvcja ll p til-t , iv:nim t jacl| 


aaae.c.s:oiuty polIicy' :ia tltIt , INha rliti al Iinn~i iand et ens ata n a l t INw Iio ou aoaur 

projec ti:ons l u-t I, a-wer. 00,0 (I Itel "'n., i .imiith i a;myIa e onvt 

oil R & o Che (It proa .rikii i ay IU l.- d. ani :jize. of o th rai l after th oroughI. 

review or1 our! toiii w ai t . i ons: is; tHutIn. A\Itths NIigt our rtntwuaii . iota:fi~ 


aay be treat~ed onaily as a gui i laltn 101 NitI tahi ;iJainoiialni
 

Tha e lta at j ve huig-eto auu I aai, prttii1:elI in! Table 6.~2 is bas~ned ona thae 

assuLaaltitai t.Iiai v~a it ttmeo 24 "f 0100 tons "r ak e i tlpi)r h.! in [188 naaia 

.1989 Ai 1 behaploughed~t harkh itto a-u: C ala , (level opillta 47:li:aa promaot:i on 

been a n~i:sllaitt7Iiiat aat:-( :i Iwt :. I *I at of t) (rougaa~IahlyHul a:I. $177 im I'akc 

'00 paor atund) int t[oc"I im~rlt , yio' din $a~f3,400), Fo 20, 000 tons.thp 000 

Inu ems:Iav 

supportI of a nut iunal aize productio)1nd a conasutai on prograa. Tub le 5. 2 

is self explanautory. 

iighee l.ctai it ha butan idunaLi IHied roa inavestm~aaent in Lhe 

(5 
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Since the )'op0o8,d It [nd ) )rortull w ll II I i J\' I V(! several-I 

institutions, 10liing under five diftrerent Mini r'].:;, it i. obvious tha:
 

ai )roject co-o)djuint higi 1' woull Iei oII l l Lo' dd . Th, ;; IIIW' ILoU Id [W 

dune e i 'herby uxan.4i 4lu ,.. 4p :, (a'o 'ive :t, a)p)ite d i.llig,, i :. I L I on m" 


19135 by the Mi i"Itry i,, o l'4)4 o ;tm
or Agr IH, , 'by in , i ('4m4 mi I INt- wit Ii 

thet Minist~ry of R od>,na I.1, , i hiwi~,l ul tl,. CnmmIHll,, l Id
 Ing ,I The . :.I)ll 

have fuIl. nnthmrity In mul . hey 4lt. iin,; and tt R ive dl':tives to the 

VirII')u-3I t gbli: iv ol,iuu ilyw)lw'i . co)udinalto4':;ii) 1"K A l''i.te, to deal
 

exclusiveJy with the promotion "V, i 
 '.., may I)1.'z , m.t upJ1. ! i: orr(t'ice wouJd 

il) )I.llrln 14i .. .'lll., 'll 41 t j an4llcoor ,, '4);'11'4)4lI4I a'ndl't(ll eI)Ith tt 

01 $w. ledfl( WI , :;4M42i (g)' act ivitI.i,' W 1 W4) .. II l; . 'k:)( ,i rly, c(. I'.e ;: I 

individual nruns. or1 ac'tivity) w<, i! Imvp i he)I (i rl'a n wvhen ac I.ioi plIan 

on the degree of cou-dinal ion iprovid d by L.hu! vo'r~di :alo)r's off'ice anti 

cooperation prov.ided by Ihe conutitue11n4 in :.(ilt; itues in ret urn. 'T1he wedkes-t. 

link would become the I'irst. limit ing tr, r:t F'i g. 5.1o . md Fig. 5.2 depict 

the essential comp(onents 11 h, -d(of popoe(, o-{ ion 11e.The need for 

eI'f'ectiye coord.inai. on und I hageo_l; nignt; the .s.I. i I Ions becomes. (ear 

when Lroles't of rleIv. ull,; organIizat ion:; ;_L'e W4'I [ nlld.litood. 

The distribution, p4ll I'n of mize is a.lready di:u'l-I.sel in chapters , 

und 5 should be read togetler to complete the picture or- a )omprehensive 

pl utn recOllllelde(d by us. 
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INP'UTS'. FROM 

TRAINING AND CIMMYT AND 

TEC|,. ASSISTANCE OTHERII( SOURCES 

y 

RELS EA RCH 

EXTENSION RDCO
& TRAINING SEFl) I'ILOILCI'ION 

I)AE) (nA DC) 

IM ,ORTFUN1) F IR,7 (FARME.RS) INPUIS INCLUDING 

A (1XiIINSION) 
(CPROMOTION) .. ._-

I yI'-I'C()N(JMW(2ly ')EO 

HU A [ NDUSTRY 

PENAFOOD) I:O CV U1.NLAi LI A L 

m TWORK GROUP UE 
USES

UEEDN)ING 

Fig. 5.1. Nihjo. Components f a M1ize Produclion and Utilizaltion Progran 
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5.2. Research Preparedness td Prioritie.i 

nliiie 

Banl ade 

rese(,arch 

hu ; w III'ud .ef;I .,I.;. 

Agr.II1I1a 

inf th 011wicIavII ~II 

;' It 1 

:;l,,i 

1,-l in a cI 

I 

Iti f I mup I f li nary.I 

* 

e 

a 

0 

e 

*vurie.111 adlih i [it '1 

response. to 'jr~iti. i.,; 

tres-ponse+ to [tirri lionl 

in+Ler-ctrolppAW: aidlt llix(t'd 

plant; du+n'oity, 

incYluding MINS. 

anld di nagei~lil, 

croppl~ing , 

a aoc i.Ov"oiicII IZLIt.:;situdw incld 

* storage pIi'i'cIl c:;, dll( 

Scroppiig paL;!cr "noyuetj , 

inigmnkerkting, 

d 1 

lW eld Lril 

' ic(bu t rn i 1I 

rvta.ulls. lil-t 

hng t ,I. I " I .la 

als;o avlilublu 

.ni iIn.u . E 

t.w 

lntu I 

t l he ht' P w<iltioihl< 

liiir tlnIt Ara 

(;uiiQ 

h iii 

Ul 

i t o 

ilnog.ected sLudtEd s oin u. I iuii tlli, ('onlIiUuill) inl aind t it . A I',jt:t 

prIoposl3U pctej ured by BangIhu va'huIAgrii:l I ivllidl IimIt.i ii:; I tute WM; 

subinitt.ed in 198.3 to IIiAC Lor fuidinltg. I L. wi:.; ii v,. (I . .1[. wai-IS 

uIimll aL. : -atatioi andI1 ( oI--ra;1 Ui).l slairi IIi *-ii<, ,Ill<{!II i, Tif,'a Lit.h1 l., 

smlmll ray o the budget of" th is plro,jw'tl ."vt r'tflin<thiI'.i I1 Alit:,i 5i . 2 
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(F[raz~'ier, I UI)~' ) o i 1l I jmqm4 I Find ,-,,l'.g ~ o (', ivlI(A iH4I4 :Z in4 

(104msen'ft a 1:i I remafin~ val id, A , ow looi~ v- I in! Q~ 4"Vw4$ iswrf 

pr orities on Ma iz:e is gi ven: 

(iC7v4 1 tonce4~, J)4 1 t) b iily wi- 01 ing~, n"; wn am! i fi H O W=I7.4.41 

a On--strition researv oni varti A. 1 ti I it, ;lgrnm~ir -do,I 

maIit iiw~, i)()~L Ii )) 
1 practices'vpot 14 t ifettiu mannrwnI I'' 4I urh 

rind storago.4 

On- tifayll rt:ichi on 141Odic! ion1 pioctives, i141Up4b iit y, i npIt 

gra1in.
 

* NUtII1)1II1I(!o ioe reseflrch oni uiivn ilin and1 Rodot4I.QI 


use, "11( rec(ipes.~
 

5. 3. Liniks with Outside I-WZC4IIch Agencies 

To0 naL: rallj4 i4 14cor08 ,-n.- tle; Iin d 3141144 1i me, t htC 

r'esearchl scient ist lg on1 malI i i i WlIs woul WeI ma(1workin( toV iOa.il 

close andci touc(h with 41111d iian;d .f4 , pIt II'I ,lcImC)11tunit Apmioq 1(1 orii 
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5.3,.]. 	 Training
 

Buocd OnI t.Ii ex.~is t.ijjng ' e sti ' i.Ide i s pe.c 

(Tub It: 5.'3). Alloc tioi of' V l tl& 1'o " thi,; trainiing has beiele 

imade (ilw )V(): S mi. tu~t i,.i I 	 , il TJ'fh I , 5.2. 

, iiye''ab le 5.3. 'T' ii, "';li jai it., i '"f",.t ,, ' I li;' -1' t'tv !,in. ':-,';',trch and~t 

Lit ii I on ;md Nuttt ,1(i on I i H 
"0 2 N"i.l 3 I( 1 IW:;H, U11Y 1 & , t(( 

... ................... 

1) Mid 

....... . i.. .. ........ i.................... 

,.o 

. 

14t: 

........................ 

i s!.3J, 

. . . 

. .. . it. 

it.~~~ t WOIJ 
I 

- 2 20c LIi 
. . . . . 

f lai1 11 d t 

5.3.2. 	 Tech-ical Asistatnce 

Techriica', as(- Is t t.i Ice (ifl G IMNIYYT WOU I d b)e repi red on
 

Coll.. . .. . . p....O l; .....o 1. 1 .... e . . . .. 	. ....at a l) 

1110c~e] _rated Isaldpace .	 naIn hIthlo Iogy tedter al. 
c I Y 	 WOII Id'I'e 'v iI v IvoI 1. i t:, i I. bZi; ' i it 

unders3 tead i ag a I rtztdti exists h:et-%q(.'i (ho GOki and G'i.K"'UIP.' 
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Under this 8,,l'IIeIt ta.fi iades;h han; free access t o L.echuicalW 

ass'tat)r", W o,'w-h,' .ind mate:ria;ls: of CIMMYTI. It is 

rvetmm)m',i"h, (hho( ai kn r t i" tA) C fYN.YT N;uic~n! i:nts. vi'sit, 

Bo~wl ade-:)lI i in late 1.AKH} to, hQ.lp p:V)in-,ra rese,,arch sc(heme 

'or live year;. 'I ,l', r ,t Ieas onu visit p'ur year of 

a b reio.der, i .; , Patlho)logist or) ontiol is t;W>'r sf 
 ,.og 


(de.:pendinsg on th: "cud) m.y i )luIrud fo 'riv.
yr.
 

Bangla e.;hi senior, iiUi i, :o irciuLs I w.:i.;,ouId he vi-siting 

CITI, YT and () o,,r niinz. iw, -ovY (.trn])l's in USVA for" short 

und t~ong term tri,,tninig. 

5.3.3. Materials and Technolog'y 

One o t 1 )0 ere(Its1-iii u s ofii mai.e:jZCIl l)r'vi 1llt)11. iSm-prOgram an 

alp[p:ropriate g..impl asm bnon:.1., ityui,including ,, l ,r.ding lines 

available wi t b C 1\1\%'T. an1 adng.. , h1s1 spcci f't ic 

requitements, quite t theLJiini 1"roii in Aworican ones, 

e.g. flint yellow fuuisi .. i lare lrr. u"or d.ut typcN,. 

Once bai~ic ma.rials u.ar. mh,ovailabhle, localI sci,.nt ist.; in 

coopertjion wi Ih, anld iiid_ te gtuid tc or C 1M1YIY' 

scientis ts, can br.-ed suitablyl.,+
1ii .i 

Apart fr() siltued , Lh(e prodluct ion technology, sh, lling and 

dryi.ng t.t. i ,lUsMi 1)4 lrI i .,. mai1ItmI1.11 St ; odS , Se idIl l izt., 

tC('1iiiqu-:; und. r'ain .:;' ',m itions andl iht it )or'ii art 

m e t.l)d o t.o g y 1,; v,c : -) 1, , ' r o',rl: 'f r d r )), o.cr' e., 'V ou. k, i d , A I so 

r(.quii' d w i l l K - ,'uM t i v sh elli ng, ,oW L~oo ks,, <,; - c<. u d ry ing 

it it :;ti land l " II'ui s tab lo o r :;ria I Ismam op!lora t s. 
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5.4. Appropri.te !'roW.ucti.en ct(hnolgy
 

Maizej y (,f I fiat, , in Hai Ilankw,.h, ra 
ing,, fr'omi I to I14twn-/hu 

of }r. . i l av.,. bet2 n ripoiLt.ed by var ious inv_5-t t ,u,,ors. Iho qua lii y of grain 

lilA',,t; (.1111-,iderablt . vu'; iah i Iv. Thc: rea";Cl).s fo tlu st,h ' lr '";.'Var aiat i ois 

,',lI bt. !";Aced t:o the' !lack oCi uniform.II prtoducm tion t,.chnology i(ollowed:, by 

f':l'.',:. unth-n" d i {f'Ve l ' ,),1'l0, c'on,. it ions.t 'l,) ; you<ttv , lk! 1)( "'(! t-o 

Ao":Aa,-.,'dizr,: the. product ionI W,',inIol<o y W'r, differentl ,in~tendede,dipr'oduts; 

o ima-i ana! for (diffe't lo 1)1.i). ns ItroductLion in Ih nL i t s'rteason is 

1i: to ( " P; ,, nr: ?i ,oidyin
aid soragt . F"ogr loIrg dirying 
o!YWal OMN-, s-I;"" ;,n.'. S!, " d 'Or paddy: , canm be. N M{'I~ivv~ly usudt. Thetse 

,''i:.; )I-40'' .!Cd o UMYl ny OM i I I, 

],.I U('-( 1c )o,'sooll :,ea!:on (NhlfiI-- crop) thmse a'-N tI <; l)(,d spvvciul 

att entLion. Fert i izer and wat er requirInllts wouldn(.e to b:e worked outne d 

lor spec.if'ic condiltioins. On fairm fr:)i Ii o doleionistrat )i iii :;shouid hi 

':;!rriI.!t O i o I. t?e ii-ott.'lut:dt growing arel:s. As l1;ti.o iodct,. io(1 

grow:; in Uhe c(tu ry the insecLt. ald di sease prob I.ems wi ]i nireise 

Appropriate Oreuta'ch in Lhisu aiea should be init iated ri ght fIrom the 

beginning. Annux 5.2 Outl li-.l maiz p.CIionZ: p-tittt. Vmihi(WyI inl tbrief'. 

5.5. FAte.vion 

The DepJnrt:l'. unL (f Angri('Itinra]. Ixtion hW. conlictu'.cLeill 

tri"J-..Cx oni: ize sporadici.ll y "t various.; Jocait ions in iang ltsh , The 

it"tiif glioratm, d ire not nyu siit. (i] i ttiiry I o( . Iowovt.'er,), 1!; 1 "I (ol OUr 
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risky and low yiv,!ldn , With cmip.rIblo irqnl,;, Ian two,.u ll give 

]' y ,ii-i'aih t]i Ili ',ut HaI , h t 'lEr.251'to-nl" ; \'v f av. [ h i s ,( .' ; ': iei 

than Aus rice. 

w 	 Ftti . ires. in thi'E~tI til ori this: cinp in tiv 1qwj'.I b mId be 

ascrilbed to a Jd:Ii oft 8.51-1't1't i tk'k,:t o i1 LII : one' 0I(. Lnd 

defticiency of qultt.y sv,ed on the otlhr. 

Maize extension wvork.rt:: inlotrvin.-,''d :a'e'., o.vinre:du hat a crsliSh 

!,.m 1w ii'u i 	 111L)~t' ;in,, p rtomoi~ion woli,,, l uc o . h litoo ag.rt a t l o ' 

[his t lie oon I , t, it II I i Id iimpor I in I ee'evi I cropit.I h, -(nn I n' 1 1 of' 

l~m wich ,. l,t,.'Cil, o 'or<,hur, and {rl,:xibin.Jty or{g)at,,+h ildd, , fue.l 

Ill1-ves i 11. 1 i t,. 

ine t t lie uthUud;| - [Lie ' t I set, I 

by the Ministry of Agrtr'ilu'., the Depart'lmnt or Agricul[ural 

Extension init Iin [et ai 'Ic~ or0 i tn ii vx coi' ii vat ion orf a i z it, 

,ebruu:'y 1U7. A Ihthp iwl ,i',; 01 ' i zit./.t:,spila over 114('10y Xi a:, 

wcre p1 nltetI t i;,II , Ilin( ion . a Wa,,; 

I. n 	 i'esp'ou o rcou iOins of : .C I v o i Hlzu 

.t,b , uibc: cu An tI 

made with the I-hot'ii x ', i ,i id,. to 1if L the. : tir, Prin.,t.'. at: 

'Tuku :176- Kq'.I puXr ,,, nn,. 1l ,1 is intere, l Io imt,- 1 hl, 1 arm,wo: of 

:jrngpur a t,I i n+.jl ] t'r l)mtII. o so.l- lh ir ltitut ',. at. tI ., . otd 

price to IHtw I _o.'nI N ,LtU rI.r'y 1,Id. si n'e, hey moltl :;:tl i[li' ';Iillt"' lmat. 

more thn twice that p'ic inl hi; l ot'ul miareiIs.'. (Ant x .[) 
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ro 	i o0ur disc':ssiOlni with v';t nioll:(1 o if'r]ii , I it fuvi14' !ar"i, t".I 

districLs oqu i .11w'w'r A 	 ni "dr g n"1. m inuisit.

qIuantit ies.'or' scud: andl~ 01.]h. inpl"lls V
is:uncos.,.s-ory, 


-imply 	 for- onSample of n pmphluets ohe to lMni of maize" awon 

for cult iv ation andi 'sn n.	 cIntofti-

Productiono 	 farmersiizSeed,t.y. yiepiRequlow-tegivnt~'t &un, in ex 5.4iSd i an j.5.Theme tvrmotd w;oti bili 

La lkof, qalit y an ii' of'b l i Immentioned Lo h oni . o at fharm 'r 

III~iiTv I bel /O"'ote'i ' ll Ian ,lll~eII i . Illn I .a.i In' l :;.a 'uv l( lt iii llI IllliH ~e1
ol the eiz. e ixtoit th 'ri n if .nnl - Somiet imn'ld - .()III 

lnon-- crclipt iip-'n jail It~ in. yl,,on, M al:inA , ro'l' in'u,,"s ('l n, lh,. Wilkl I 

hc ; sql, in tIe 0 It,.;,r'chs. L t; Io\ .(-iwt-d 

adlvan ,t,-d I in11,: t"f :-;,.: d fr mil ("IVit lf[ ', u 1 imec to t imo,; so havew some~ non

co.rd ly :ounlry. 	 hlivic s;oi 

government volu tary ni'. t FQ, ,)Ik .n. i. .; c(IlI b(_ made: 

-
w 	 Banglades-h, requires adequate 'starter' -ud quatii, of u f.int

type yell ]ow--col !uurd, d i sease; r'u.-i ; [ t , vnl"ly WlilurinII{ openl 

pollinatud wnriK y of ,mize that can be.multtiplie.d at f'armers' 

level Withou[ the risk of running out in the; next 3--,4 yearsv.. 

r'eqlliro t lor" sug.gu'ste (xpani Jonl(COnne.Orvatl:ive seoedl u f''I(II the },, e,.i[ 

program firc r ni, Tl'dii, 5.,4. 



'VTble: 5.1. Sted Ih'quiticm mi per mi:; lh M L'ittin lpul i O 1t 

Year1 Ar'eat Tonsll of| spet~d T]o be Cunt{ ,,
 

'(0() bl"' nite d o: _.0 i IIIportIt d !j,I 0), I on
 

1 5 [1000 0(U IWi
 
!oI 0 200
 

9.1 20 	 10(10 2(00
92 2(160 	 .0 100 

14 56 1 (00 10 ](U(U!.;1 60 100) 100 100 

9G 55 1100 10o J.0
 
97 55 .1100 5 (1
 
M8 60 1200 50 St
 
99 W) 	 (0 .... 

" 	 It Sliiul d bQ i:;ited th10 (lite iIniizu imnpoir ,t nIlldmi] thu PI-/180 

progrmll dioes not get used as seed, pi tivinla'ly if' it is; o" 

hybrid orig in and of" d t! lir WII- tha i I int li loe. IOWi t r; aid 

ext - s ioli woki(ers no ((i m10';4would rpd tobe to know t he 

diI1 runl e, Kj.t l, fl Ih, e'd l] and is t ty 'i . 

Sif aiy graii i:; i;Itedt. aVai liih It spp' i I'i 'I Iy for L lie food 

product.ion purpos-e, wIich:is _likely to be of hybrid oi' in fitd 

)el'haps lMte in matiiurity, it,uliould b,, , nt ihat hi. samd-i.iiuiiedoe:;, 


riot. get Ii,-l ih l h open ]o I iI 
 t Ltl :,edAt v , iees. 

Simll arly, li ,ed valie. ti:;,od Vi ' <: , ll iii I i,; rt p -:-

p opco rn~ a~nd :;w u-t, c o rn"1 pur plo!,p .s :.t il d~ h o, h o.ld ~ in ul: 111i ;t th,:; 1 

:solution fori avoid ing miliundi , i ;:/ i 1(! o'lI m-on if aI i .- )]0 ., 

IO('it.jol utid l ive (or ii g I. tipono. v i iety or g i ainiid 

f'oddIr. 



" 	 Realizing that in tie adsen e'or a sounId .iw-, i producton bse, 

maize can riot be cxpane'idi l it (0iiimicdtl tqick yLJ'', is r h attI ai sued 

product ion program o,r " ]iitiilrau Ilie Alni ii i be I nche HAIC. 

of o ti ii Ill posed Iudr-etallocu iOl $30J( u.!Ithd too W ; in lit, l. 

for a souad seed pro uc ion program, inileud igi, for lie provi siiol 

of some seed proc:ssin g eqi ij 'iileut I in lit' ii F: yerII" 01 Ofperationi. 

" 	In the first two years of expansion program at least three tons of 

quality seed would need( to be inported from abroad. 'lb is seed 

should b, of r int; ia Ille antd not i hybrid. A COlpostM: ite or 

synthetic variety would be ruqulied. As local breeding research 

end seed ;roduction eflfort grow, the neld for i mport ed seed will 

grriduItnilly tiper ar. 

" li'ilr:er!; wouliti !i,,,.I to b I' ili-lwakt' ill ithe miii Ieellin c it ,i" quatllit y, 

proper hadli ig on' ut ourie of scud, Seld quality can be 

maltintatine'd at 1-1." '"lio~i-ittrc.. 

" 	The Bung ladesh Poultry IuveI lopelnllt Associai ion has expressed 

interest in piilihctiOil qua lity se:l thrtct.lithIre of :' Ii oeed toinIl 

arruanln emnlL.s with ltAIfC and w i h Ih, roLratt 'rrrillrz. Thi's 

possibi lity should be fu tier .xpllored since it would (definitely 

be Irore e f'fectI ive. han 1cay iing the responis ib ili ty of seed 

production with tli,. I AIIC. labl.le. 5.5 O=rn :e; the .; ii:e:; o' se d 

producticn, organinizt.i orn involved th ra'atti Figuredlln pr'ice . 

5.3 outlines a mriotl wiicorporiti rig involve<<itiil or priVatIe st'ud 

growers in maize 1 tr'od:et ion. 
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Table 5,5. Sequential Steps in Seed Prod,.-tion 

Type of seed 

Organizat ion 

13t'Ied r", 

HARI 

l,oun (;iL.on 

BARI 

ied 

IAt)(: i veI 

i I ICertiZAI,,r In 

-

Seed price 

ratio 
10--1O0 1 5 

Appropr la te drying, e,.hn iqttii 1o1,ikL{ecoil ,i it uiod tn ould lt t(1 

to be lt ' C Iht'dI 'i u"Ollllli'( (' I " tci,( Vf'&tiretochn i ques to 
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-----------

Introduction Hybridizatio, Mutation 

Breeder's Sccd 

SccC :ificaItio01AgeCnCy:ccr 

BADC 	 Purification, Cleanning, Drying, 

Storage, Packaging 

Foundation Seed 

Contract :Privac 
Growers Sd 

.Proders 

Drying 

r . QySeedCertificsation Agencye 

Certif 

Clcanning, Drying, Storagc, 
l'ackctinrg, Promotion 

Maizc-rarmercs in OhrF 
Production Blocks Otc armecrs 

rig. 5-3. Rapid Flow of Quality Maize Seed from its source to Enid Users 

.q0 
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pi' ornt ion1s;, pe~r f"11o;n K porrum.le
tEmbulmin~g ftluids 

" 


nmltiolm, !W)[!el :;ONP,lu; shaving
 

E~ther

(iii) 
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I Lhe eIIo gas; 

Gasohol (for motors) 

Vingar 

V taminn pr[paraLion 

Aerop [ane dpo e. 

Chemical geUn 

( So [VeIn tu, .di t tyOl
 
dehydraLi.i' ng t rt t ':;,dte't;ly 

ter., ptc'ctr.nts:.; vi:;cociy
 
rcd(uc.er, 5itii tnlng
i .lnI ) 

Chi2u ical raw iaterial,,; 

Butyl ace titc-

B. Acetyle ch-leatl 

B. Acetyle reci noleat e 

B. ether, h. I;net ate, 
B. stea'e u c di 1uiyJl p :i
thali l-,.t, I i :;,,ineaIe, 
diB. iMtUl', tri-B c-i Ii toe 
TIi.-B p;ho.wl at o,, B.,'ora to, 

I. () ilo:, Binor i li lute 

di LI11.o~xyui -l, h ne, di 1 01,.al te 
etc. 

E's tersL anid sa ls 

Finishus, s.ynltihet 

Printing insl 

HIydraulI ic brak l'uid 

PenetratLi g oil.s 

Ore flona!at ion agents 
Leather tannml ng 
Paper coaLing and sl:enci, ls 

Reagon t s 

F'ozen Food poductsti't3 
cream, eggs, ja ic, et (: 

lit.. t t'IItOV'I"; 

So] veits
 

inwcL :sprays
 

SynLh* tc I.fvour.

Bev,.ra - .
 

Candy g Iazp.t.;
 

Catsup & toma to sutlc
 

(,in i',c 

C i ; juice,j 


Codt., i lli 

clic i :; 

Ca] ciuml ;n I."c 

Sod JilIumlan'[ate 

1 A I rill, :r ptodih .:. 

Il.).ect roplaia ng k gal-van izing 
COillpOli!I:

1FIvouri g c-: I tlie,s 

Flor is pr.op ati oils 

Fohtutil s i inulr eail I i Ji r 
ri* hut; i ng tqyii pilno t 

Iot on.tlie-; VrInc t.iro repair 

Jlam, jel . -esmarmaleds,, pi cles 
anld preseratilveI
 

Licoroi ce 

LotLi n 

Mursi1 hmllll ow.](l
 

blen, lprodts:[.5 
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Frui Ls candes,, Myonlai ise 

Ice cretins shcrbut-ts Porridge. 

Infant & inva i.d ,cdi ng PlywoI mnmu ,'.tur'i ng 

Inlrav,rI(.n,; Injec:'tion I'Uddin)* . :u ; LnAr'd 

Leoither I.Bevoags 

Metnt. curing Carelt & ru, sizing 

Meoat Idi tive, Ci ga ret sea I.Q1' 

eefncellic e,.p-i:. i oI1 Crayons ..hk ) 

pct inu Cera.l ics 

last ci zil.. 
& t;.AIJotd i.s/iin1 

iy n;1t1, 

agenWi C 
AntLj ::i ds.t, 

i)( ' .i," 771 Ix,,: *t n',': '( . 

Soup,dc' 
Vi

jdraul .[i-l rt(>(-?.1 ! ,~ .> i~
l, 

I,i,';,nI,{t .tit ',':..
,.:i y < -.: (. 

Vitauin 
SorbOs( 

'C' (via ascorbitor 
ptIc.) Wy'R'Is 

Syrup, ough :yrup, 

mcdicinal , sodufountain, 
,,malt, Fruits etc. 

lxtra:ct i.on of essent: in I 

Nai.I. po.i sh remover 

oi ls 

Bindin ang. fOr 

VgeI t S .tdry iII cZOmIlpOUlds 

Corn ro.hj 

Desse r t,:1 

M'aint remover 

Pyroxy li em'(t'lts 

So I a.etylt y J.ene 

and pl asti cs 

DOI I.h,'wk; 
11l 

'eits 

Fou, thiicknln.ng agent 

; 12 llll i 

Carryini 

ooki)g 

i, 

ni.' nt 

. : " 

for vitamins 

''er.ine & 

(V) 



Hominy (boiled) 
 Rist prevent i ,,.(surfce coat ing)A re' worb]; 

Fl iCut ion agents
(Molybdnum) 
 Sit Iphiit':i zd i,.t. y! e:l* trs of fatty 

aei&:; K adjunn inmoori 1 

G. ue Ear}-; cor)
 

Linoleum: cemnnt & post(e 
 Pop corn 

Mtche:; (on huatd & box) Cork] (gr'nnu.,a ct) sb: tiL,.lte
 

Mucilages 
 Cobi--meal,1 '1r :vin o'ti:1,ril 

bu r'ni s h~i u 1 Z;, , o i I',11,. m , i 


Oil cloth 
 tromn t i.)s aitv 1!(.i I!:; ,w( p ,
 

Oil wQ,!l dr i[ ing 
 automoble,., o,'rplan," w.ny in ,,
 

SighLt weight t('t71l ic-; 1i, eLc.
 
Pait. (-lnu)tn comound'
I utiSsiioJ (I w t v r'lJc':.: t~' I <c:..,L 'tt' tr' 1, t )h" si, I 

S'CtL'wl Pip" .Hv (:;ti)li rIg) 

l'uv, spirails & convolthi Cor'-h;
 

Twine 
 DAL)1. making
 

Window slades Fe t;A 

Asbes tos Pa in t1 ( aQi.; tug) 

Esters & .ni 
 ( I, IC I tilit co I II 

Food p u'.;r'vl i n1 ( cht-oo-e, Vi negar 
jam, fruit essence, 01.) 

Fodderq
Fr'uit pv:coi ,
 

'lnit i e 
Me.dicines 

vi)
 



Annex: 4.1 Recipes for Sornc lPopular Maize fias(dl Food1s 

1.Based on Flour 

1.1. Roti 

Ingredients 
Maize flour I0 L, 
Salt to tItu 
Hot water ;as required 

Method 
Sift thc mazc flour. Mak. a NmootK dough by knrm inj. u.iti hot .atcr. .ake two to thrcc 

balls, roll into roti. cook on a hot t;tba or flat pan. Scrvc tot. 

1.2. Paratha
hngrediciit.S 

Maike flour lOOg
 
Oil or fat 10 g
 
Salt to tastc 
Hot water as requit'd 

Method 
Mix flour and sALt. Divide the flour in two portion',. Add hot water to one portion and 

knead it til a ,moothdouh. Makc .cle t two Ai,. ; r the:a fla itcuinto a thick roti wiT the 
balna (roller). Put a oil tic h: ron hi: an and Adec :he ro:i on tt. Spread itmore,nit'2 on 
ir required, with the Q t \\',.a ,d o'.,c .add ai:,) of ,, :cr:. e mfr,- :.id li:c oil and cook 

from the othcr.,idc. e;'e ho: v. tc:: er,:', ,. ( 1r cC, a.rry., :v : 

1.3. ,,ixed Witi 
Ingredients 

\Vheat flour 75 g (75%) 

Maize flour 25 g (25%) 
Salt to tastc 
Ilot water as required 

Method
 

Sift the what and the maize flour tog'.ther. iKacad i:o a douh,, using warm water. Makc 

two or thrcc balls and roll i:o roi wiin dic hela of roller. Cook the roi on a flat iron pan. 

Serve hot with curry or swet 

1.4. Potato -maize roti 
hhgredicts
 

Potatoes 4 (mnedium ,izC) 

Maize flour 100 

Sal to taste
 

Chilli powder I sp
 

Gh'CC 20 g

(i) 



4-44 

""'4 ~ 4 ooj th'e rmt o a hot t'yv~ilittk ghuc or oil.~ 

04 ton cC 

Whcat flour (IOtc cup,"' 
104~t~~ MSalt 44 

i culoW-ti 
44444-4 

Sif tile w\;1cd' flour md nf .c (flu togther. Add s;I d iIt ,, ' 
4 thle dough uising the flour ixiture .tr kthle do1,1 UldiI'IIOil tticifl ltQ11four to vicW11rnik 

Oil alnd'sclive hot with cultry,,,:44rotics, Fry them in)hot oil. Drm from L11C 

-'4'41.6. 1Mmlze pamcnkesd 

N - M U/L flour4 

4 4-011C 

o.',44 
-: -f 

- - - - -44 44 4 
Filling-

2 , 4-~; , 
a z e a r s

4~M 

4, J--44k;--4 
 .. 

M41, ldrs 4444
4 ~~ ~Wlj 

Method,4 

sa d d R m 4-'- v crelrm tcci.M44 444, 444ol , 
hchsl 


Coo 

gW trtI(1~ 

h g il d 444-sue4ieeforidodc for d lil-g-I~ ~ 
with~~ l~~ 

4l444i4
1,7 '4iz M aflokl -4 

1/te UPt 
oid ng towhc 

.4~~l~n 
 ~kr~ 4
'i di oLLfor g~u~nSit1~ M 


-4~S 

tt' g

1 rtehSivn~tIac9 4 

1~~tc 
47 atr~cth 

h& p n~Io 
fyn a4Ap~altl 

to fomsbt 1
 

Lidspr~~dhieve~ly Pnc e a 

4 

iti. m~uc i tlL~ 



- - - -

T' ,r' 

f i iogetl'C! ha k-ngpow der s r to blend and sift: 
iri t Add d u wthnife orfngertp, ninmps ae fsot wi jwih unili o 

A iz. m.?y piling ih iy intocupand I 
leeling~i~ \itl{apa'Iai Make a H f 

~1.8. L1oaf bread ~ ~ ~~ 

Maize flour lu 

Wheat flour , CLIPS. 

( 1 7 
Method 

Ac, ;iI y ic wai,....... "old add a ',pool) oift t t' :'u)dofo 1dar 
Ihc ICiOUghmumles,i=NSift tflo r t3ogcil cr. Ad. C;Isl o uwil o -lri ; Addiut 

watcr to form ;i soft dougli I'n (ihc. dough in a grcaicd bow \wili Ih6 wet -clotoCvc Al 
dhc doulghi stand for aw lllk. until it raises double its siz.Knad te dough by PGlice 

greed tiow.rc.d t'' 
20'~dcgrcc C for 30 minutes, 
air out for 2-3 :nihiute. Keep itni .nte.. for 30 or il :t dp' 

M\ainc flour 25 

4 Sugar. 
Baking pow~derltp Z34; - t 

Ghe', 

Sift dry ingredientogehe.d milk to- egg~n mete fatCil 
Sj>muffili, s'tir to 'mix ingredints. Pour butter into oilIiti nfflA'$ in zi~~ai ot oven, 

(220-230 degree C) for 15 to-21O minuics. Rcmiqvc fronipi' "m c. --

jj ~ 

--,~ - -
SL -... 



1.10. Maize khcer 

bhgredniets 100 g0Maize suji 

1/3 CilGhcc 

1/2 cup
Sugar 

4 cupsMlilk 
(7i.dma noli-

Iethod 
Fry suji in f,1 .111d .idd miik. Cook o,. ,lw firc. s ir ctmi, ill aitlcast half th,.' milk is 

'.t. SC'VC COOl.r cwok i'. ....absOrhcd,. \1 dd !."iml wlH ."4P ALYs., 

1. i11. lai,.e cake 
l, igrc~li,/ 

1)0Maize flour 
5(gWheat flour 
.41laking powder 

HC)tasteS>elt 

Il}IQ
Sugar 


G hcc I(1!
 
1/2 cup
NuIs (choppcd) 

1/4 cup
Milk 

fcw dropsI*.,c Icc 

Method 
Beat the egg well. Crcam sugar and ghce till lightSift lours with baking powder and sat. 

eatcen cgg and cssccc anid mix. Add the dry ii,,rcdierts aind mix. Add milkand fluff)'. Add 
if rccessary to give the battcr a pouringi consislcucy. Add choppcd nutb. Pour into a greased 

and flourcd pan. Bake for 4{(-5{) min. at )(Jdcgrcc C. 

1.12. Maize biscuit. 
h11gredi.11s 

200 g ....Maike flour 

100g
Butter 

1og
Powde red sugar 
few dropslsscncc 
to mixMilk 
1/4 tspBaking powder 

(iv) 



Method 
Sieve flour a itng powder togcther. ]:()!(I il hlutcrito; the lIiit.ll Add powdCred st.ar. 

W ork il IlouI: With hMILdS LIStu.,aS much .ik,l ,,',.. ph.hl Addin I 11) 1.) c ot(uih. 
ecsencc and mix, rollLIou; an1d cLt intO ICeS11d ,hapMS. Hake 7i: u:e'!'CC lor 15C ;,t)tont 

inutnnes. 

2. Based on (rits 

2.1 aIize khichuri 

Ingr'edients 
Maize suji .100 t
 
Grccn gram d-il 150
 
G 1h lIO g
 
Cas h its 20 g
 
Salt 1t1ti;
 
\%Vatcr (011)m
 
Green chli!Cs 8-1(
 

Met(hod

Fry the suji in a littlC amo1. o ghcC. Bolil the v.itcr with .,alt atnd add green gram dal.
 

When dal is half done, add Suji mnd stir-. Kcep tl1i W ii is do0nC.11sti Fry c',ShCiuts. Add
 
to pn,al.Fry green chillics in adda to khichuri.
.hce ;til tim 

2.2 NlMaize-RicC Mlichu,'i
/nigredieims
 

Tclder maize kernels 150 g
 
Rice 300 r
 
Glce 1/2 cup
 
Ginger c:.tract Itsp 
ZcCra 1/4 tSp1) 
Ci111anon a sta I I piece
Cloves, -

MnIstard sccds 1/2 tsp 
SaIlt !a.taste 

So kice.I"Ic i I . I I 
Mu~limud 

Soak rice. Ileat ghee, add all the dry spiceS followed ly rice and maize. Add s: It,ginger 
extract antd waler to cover the nlixttrC. Allow it to boil. 

2.3. Maize meal rollS
hugrcdi'nI 

Milk 151)n l
 
Miaze meal Illix 5111)'
 

(V)
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Method
 
Beat tIhe egg. Add milk and stir into the milk until wcll blcnded, Place dough oil a 

well-floured board and kncad lightly about ilstiokcs. Roll dough !o1/3 inch thicknc.s. Cut 
with bi.scuit culter and fold. Bake on lightly ,reascd baking shcvt ina hot oven (20)0 degree 
C) 12-15 mutc.s. 

2.4. (t'btcse pliffts 

Milk 125 ml 
Grated sharp cheese 150 
Mai/,e nIL:l miX 3(1(1 ,
 

Method 
Beat egn slightly, add niilk, cheese and nix. Stir until well blendced. Form the dough into 

bite size balls. Fry in hot oil until golen brown. I)rain on absorbenti paper. Serve hot. 

2.5. M:iize fritters 
h11grediiIlts
 

NAilk 125 nil
 
Maize meal mlix 500g
 
Whole kernel norn drailed 350!,
 

Methad 
Beat Cg.slightly add milk, miaize meal mix and whole kernel. Stir until vell blended. Drop 

dough from a table spoon into hot oil. Fry until golden brown. Drain on absorbent paper. 
Serve hot with syrup. 

2.6. Maize pullao 
Ingcdien.s 

Tender mlaiize kcrn cls (boiled) 250 1 
Rce 250 g 
Chopped onion, ginger, 
greerl chillies as required 
M CeC for fr)ying 
Other spices for normal pullao as required 

Method 
Wash rice and soak for 10 rinumes. i eat ,heand fry masala , rice and boiled maize. Add 

3 ct.ps of witer and let it cook. When it is cooked, rcilove and serve hot. 

(vi) 



2.7. Maize - rice mixed Iboil 
Inigredient 

Mane gri.< 1M0g 

Rice I00 g 
Water 2 litre 
Salt Itsp

,lMhod
 

Add the uize grits to the boiling water. Cook for ten Iinut:',s. Add rice gradually. Add 
salt to it and mix lhtuoughly. lake off the fre, whc: hoth rice , mai.e hoih.d properly.na; 

)rain Out the water. Serve with ctyrrv.
 

2.8. M ,izt poi -rridge 

Ingreduinis 
Broken maize O, 
Nlilk lO() ! 
- ir/sttt'a r () e,

Ohcc ( , 

Water 5tI il atprox. 

Method 
oak hioken maize in wiae sufficient to cover it for one hour. !):inmetr and keep it 

aside Ar pookiitt. oant soaked rlii.c till"oldcn br let!, I FryrotAtt m:aizC for 
5 minultes. Add water. Cook on slow fire with lid on till so:t. AY gtir,',tvar 1o ihc porridge 
anid iix wedl. WR'Inovc :(l li,.. Add milk while seri.'int. 

3. Btased oin (rltil ('t,s ad I'opc)oit 

. .. \llii,.c coibs 

eznio'c theltutsk roll thk cars. Iow charcoal tilre hot.'aln ill done. Seve 

Boil the etra in suffietitne quantity of wainer. letcenhw\e Ront \a.r andmaplly mint chtncy, 
salt and let'ton juice. SCr' hot. 

Roast the car! int heated Nand. Remove from the sand aitd apply lemon and sail. Serve hot. 
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-- 

-- 

IN* I ;:I 

~~ ,icrnwizc Irs 

-- 10 

I-o \%,; (oc4 rrji 

eas and grcc chijits .1long, l ;I~itCtl s" I( CHIMeIn tLie 
hukfch miz cirs indh1allec:&ars out-cven Ill, oo a icavy- vcslin 1% t C) 

-~ground lia.sa into thec onu 1ziiilk 1nd e~yrw~w f118to IjUnwigh %'vti(cr'~b~ 

till nl 

Rcducc liet okdid.ynsi tlhc pan-lgently fr~on Scicoide tocot heC;i 

313.nm Bole 
4 ;k 

Maz -s (frc-sh)C 

Gre i orlllcr ;I~fc l.-p -cm- s 

- Method -v---'--'2A 

Boil- c inaic e;Irs in-l Nvctranc scimmtWth&e kcc Cho grcicilhelics :Id-il Fy
dwI(pp)d onions Ofld chihllsi ghii&cj Addoilccdllm i"I gi ins ;uIt ;md - xio FCook-oinc cit for ac chl IA ddj1o jtc -I R ilno 1,nfoi i IIl l mc-l

- 2 - - - 11)lIiz' 

Milk 30 ml 

Sik nd 5pper '-4~ -- ~ to 

y1My1 

- - t - - - V - I I - & 1 4 1 V7i ~~ 
- - (V -

1. -~ 4 1-2 ~~-- 1 - - 4 - ----4 1 1 . - 1 



Melthod 
Rcmove kerncls from th2. cobs. I leat e :lhi !.:nd whn it colli s to boil, add the kcrncls. 

Cook till mitc is di v :md thc milk Ihts evumnrumcl. Removc from teiat. -eat pltce illa decp 
IIi llandl(1 add the Vo kc ill1 -;1.1 

3).5. Popcolrn 
n.p-'da{ Ills 

Pop--orn l5tig
 
Oil lOh
1,
 
Salt to tat,,c 

Metihod 
Oclain up corn kcrnel, and cnsur- iliut Pev hc 4- 15", mois ture' I'o[ o.t;linnI tIaxinuiln 

pIoppilt v'oln-. a heav, b !),11 uhl WO Il!ti l oill, ltat till It lpudtC.cs ,Illokc (240]h In 

dog:co C). Add p)corn kernels and quick-' Cut r with lid. by ,.ith coistant shaking till 

'olpito-sound stu!s. ,,\d.salt to taste. 

Ma i.c(wholc kcrnel) 501,
 

lotatocs 25,
 

Onion 5 

Sicc., !eC'quircd 

Method
 

Boil the mtai/. in watcr till solt btt fir',. Chop (llOll ail loaslt it, cool in!t oil till brown. 

Add choppcd 1 Cok till ,oft Add ;i conlditicuts nlfdnate. Stir the tuixture,potatos. 
sprinkle aIhandlul olwatcr .ui it and c(,\Cr it otUleklv, hease it on the fi:C for 3 itinutcs. Serve 

it hot. 

3.7. Alaie ciiry 

redi',mithit, 


O il hI) it, 

Maize Cars bodldctld Cut it, 
(2" or 3"piccc ), (.hoptted toilit o .,: Stt" 

Coconut milk iMT 

Onion fincly ClefICd 

Salt ',taste 

Spicc. as required 

(;rccn chilliies 3 
Rcd chillics 3 

(ix) 
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Method 
Fry the chopped onion in oil, till light brown. Add the giround isala , try for5 milm. then 

nlin.the finely hopl)Cid tomratocs ;nild lastl' the llizC cats"licccs. Fry the corn for about 10I 

theln addti hc cOeOInt imilk and finally Clol)!)-k Coriim(Ia'r l.I\'c,.L et tilecurry conc to boil. 

Survc with rice or roti. 

3.8. Mauiz.c pudding2 

"lredt'c-111.
]11 


LargC mml/'c Cars 6 

120~ 
Salt to taste 

Bleppc r 112 tsp 

!ilk (bm)nil 

lourl 

Re.ivc tIhe husks and the silk from the maite cars.,t dAwnvwards through the Lentc oh 

each roy'v olh'riimu, thenr rCllovc thcll with h ick of .Ikiic. eat he : and add liei,;!C 

stirring C;lrclull', to the sifted 1*0t r, -:11t aidle! r. Stir illthe milk, thncl the ',"aiS. POUlr 

into a r!Cased pic-dish and bikc illia el(c:co''c:uI"7'S'ce C) mluOLt .hiuM. SCCe hot. 

hbi1'cdi(', 
Teti l elr nii .t.'et'ilIxri 

BTcsnl2 )) 

Cioitins 

(iiCr 
Salt and clIltics powdlr 
(lihcc 

i 
2 

smtall picCC 
to taste 
for hallow frying 

Methoud 

Gralte taimz ears. Chop onions and inger. Mix luc'\iAdd Salt, Clhillic )o\derlind besall 

illtthi iNILxtuC. Adda:l ' wia shakc the llixturc. Simiar .liCC ol a fryil, pau and\atcr an! 
fry them till golden o-xo\'m. Scl\'e ho: with tomato chutieV or 'aucc. 

, 179, l ecipes oh ilai/.c. Inci:amn Am'ricltural(Recipes are prcpared with the hclp o: LA.M\ 

Rescarch Institute, Newv Melhi, India.') 



ANNEX: 5.1 

Worlcshop on Maize Producti on
 
and
 

Util isation, BARI, March, 19 5
 

CONCLUSIONS AND VflCCkNHNATTONS 

Based on the information and data proeLed by various authors, it war, 

conci uded t1:".t maize had a d.fine po tun!. a] to contribute to the future 

food needs of£ang.ades. wic. can haressed in a mannerhe . p]:onned through 

short., md.em and long range policie'.. The very prerequi;ite is to hac 

:,d, an.ld futel{ d'i' ' Cvrnmet pl-icy. topromo to maie an a source A." 

food. ]:;o, ;t was realized hnLt conv;:dcrabl.e Aoreign exchange could be 

:;avred ty ,:...ng 1oca lly produco mnz-:ie as a raw mat:e. ial for the 

industry. It. w: ; cu.' from the ., r,en thatu.. n , tcid maize grew we 1 in 

y LUW d a O ii t CP. c in the farming sys tems of the cotntry.
 

IU: v. r-:.t.i.I.. , , in term: orI ph i :..ih\ x,iour,
nr nAl:v,, ,heh :nuitabili ,ty to
 

rain fed condit ion, and 
 othor phy:; iolcin at tiributes makes maize most 

.Sitabl,e for .idespread produc:tion as. a sol crop or on intcrcrokp. From 

th poi::t of view of its end uses, mai:ze is an extraordinatry crop that can 

A cu.t vated to mcc.: the requsi-rose:, t;.s of a subs1..:n:e farmer on one hand 

,and Ii, n'ov :. i :ndus trial raw mKoriI a rou*1 la ge scale cultivation 

o LOv. cL:r . Every pIn:r,. of the mai ze pl:nt lips mu I tiple uses. It was 

rea i:zed th:.t consid i,..., iii 'or.t " on product ion tochno logy was 

uvilable in Hniqnhd,::i whirh needed to te n,eil and pac:kagd aind pas.*ied 

on to .Ho.wever't 112o'..I on ag encies5 . , a,numbur or h,:; ic i .sues u ire(! 

to be solIved threxh further research and verification. 



The fo]llow ing key reconmmnendations were made: 

* 	 FrmIlhsi.'s shou]d be laid upon th,, developnent or distinct. Ijreeding 
str'iagegiesi For ap ci fi&toiltI d l,.nlitmely gra iin, greii -r ., and 
fodder. l ii l ]y, Ui.! i tab Ivt' bt at.m l u -rr:-.t,; vairi,, ion .hou Id ain,., 

" 	Appropriae: crop tZrtoulilt i turlto'l ogy :hol I ho h ,IT . 

" yst 'iii r' l ( r ti suth~d 	 cmo m ni l ew iiq r' hi h',ud jl n!i water' 


* On-s gtonrd on-- Imrripwi Wrai n;l og im e~iitduh d 20 tor n h 

, Ad t otn ties . l t( it t t; .! Jloiiy lmo t sui tab I,:rap ';iud s 

areL'a or inte<nsi ve mnizp;<l ipt'o(urth.i( .
 
rcq i flit! ri1:;(i,; 

" 	On-s:tatior and on-ali--! ri sli -hou ld be onduc tcl to derI ner'ythe,f e r t i l i z er ( m aI; ro l id m i c r o n.u'It, rl i eI n t s~i ) se 1)
c ml l~ a w W a s w a?.
V I t e r
 

" 	An imntrovg sog Itat :n edov ed cl'd minz hs:h f I. n I y. 

" i ,l"'-iw i. oin I ll, t i . i mai (riIi n'.iI Ii;I 'r; m s ood,{'odh fl:/-,f'uo f+;.Jlits-ihilg'o 111o 'tll'1i0il!JIiMlli1 Im,'iilit i l 'td . 

coneq uimnts.t" 	 con: train!:snrae shoutlld rdrttrbet:n.y, rduo io f ipoeMlarketingf 	 omL;lgil-lly stIudlied.
 

" 	Apphnoloye tecniiqh uroess ofdeti'ir.i=n beIicdoli gal hould t'rouhroulni 
and popuarzond fahrogh tos i- spelunde techinolody tr-o£eco ic. 

" 	So o io- c on unmic s t" h o ut b el :. tide
l u d i e s .s1 l d c or n d t edl [ 0 ;L t t fy th e
 
c2ons t raoin ts to i nlc rea i an .l o oft ov e~d
;s 	ed pr ed t, on ilc adh p tio nl i mp r~ 


tChlnology.
 

a pxP;pting Lecx t siogy 	 oinneid etd nelds to be rteapidlytiat hns 	 lu(sI

pack-laged and mallde aJvailab!lJe Wt Ihi, farmers()'".
 

* 	Te c.hnologyv i nl the pr';)o ss o;f"dhew.ulol ent( s3hould be verifiecd th r-ough¢
 
w Jideosprea-.,id on1--farmit' est ingib underOI s e,'L"i" ,d 
 a r'o-eo o g1i ialt
 

:ondtl tionsi.
 

*Alppropr' iate extensiJon i1 t'nrormt;. ionneed¢ tbe roduh~ced [for e~xtensl, ion
 

agencies undt bir'natc i i n nIg pu r-po:;s. 

* 	 Trai ni ni rcqigri r ients, it. variols :c i cii i tic and ira--;('til i i, 
levels wiiay be jdonir 'ied and tops be tl(en to in iti.tite ";yst lt ic 
trai n inag prograimnn withouL any delay. 

(ii) 	 \ 



a A close working contact I:be tween the exten:; ion and research worker'sneed to be es tabl.ished p;i' .icu Ja'ly to ire n,'ee
,nri; .ary recd--back to 
research.
 

CO)NSUlMPT'ION U'T[L, TI AND) MAUKI~UTIN 

It i I i z. i on Of mniz,.e as a AP,_fr,- fo 101-r I ,ladvsesih req.luiroes
considl(erable iromoli onl cLet.iv;(y. An appli ed nntvi-iion prnogramme

aloIIg wit I IIIwt::. educt;imo l'o,'n;tillln., Oil Lit, lilte-i :; of' lalize Lis awhl e-s*._ome: shlould [bt' lt.l,:f'.ood, 
 .
 

* lil ative demand of nia.c for fot, t1"d and iinunt:;.ia l uses should 
be d.tcrmindI i .tlrlugh a imarke tin n ; ''yi r t 

o Tle Pood Ttieoch ogy Section ol CS[I? nhould assis; in f ilnding 
divvri'em.e e lull i ze ilia n"u 
 and urb a. l jt(iLl. 

SEED) PODLUCT' ION 

BAtJ( :lhou lt init iale nct. ion on the p'odnr:i on of foundat.i.on and cei-I i 'i,:d 

seeds. Init ially seeds of the aviilable cult i vars ninay be mulLipli .d to 

nince the imillod ia" (I.miuld. 

(iii) 

http:foundat.i.on
http:iinunt:;.ia
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Annex: 52 Profile of a Research Project Sulx-nitted by I3ARI to RARC in 

1983 on Maize 

BARS 
Form No. P-1 Bangladesh AgriculturaI Re:;carch Council Received at BAEC
 

RESEARCH PROPOAI, _1-/ Date _
 

13y 

To be fill ed Re!c3c-ch
 
in by JtAfflC Code No.
 

Check appropriate Box Coordinate Indpendently impleme nLed
 
Project Title: Coord innlhtd Triol of Coarse Grai.n ProdIc t i
 

To be fi1lcd Coiilinodi ty Pr:ioiry£ PrioriL y Hanh
 
in by 1A3M
 

Inip I emen ting Agency/S tati on(.3) /131it(z.) 

Extension I&:;ca rliProject (0PIt) in co loburatioLon with Agroi o,.y and Soil. 
Science Div-;ion, BAR I and Depir tnim t of Agritiul ture Extennjon. This. 
project i5 comp imentary to Maiz IMPIpV by [hetHie lOYcClit proj .ct-;upporI.ecd 

Ford Foundat ion.
 

Coordinator M. Zaim] Abedin , Ph.11.
 
Designation/TitIe :lead,ExtLn:; ion & P-,v;arch Project(O,'W),
 

BARI.
 
Mailing address 	 . Joydebpur, Gazipur. 

Joint Coordinators I. 	Russell 1).F,'razier, Ph.11. Agronomist,
 
1AD3S/,AR1, Joydcbpur.

2. 	 Mr. Mrinal K. Chowdhury, SSO, E 8, UP, 
BARI, Joydebpur. 

Principal Investigators [ .	 Mr. A. K.M.A.X{ibria, AddiLional 
Di rector (FCO), DAE, Dhaka. 

2. 	 Dr. Abul EwtheiPSO, 1AWZHaLhazaii 
Ch it Ulgong. 

23. 	 Mr. A.11.M. Abul K/mir, PSO( & R'),.Ja1JIa Ipu r. 

4. 	PSO, F01!(EK&IW), Jt-di, Pcabna. 
5. 	 Mr. ,'AzILuI Ilaque, PSO, OFRP (E&RP), 

G. 	>;:0, H / I1', BMI, tlgpur. 
7. 	 ,.,0, It' 11', 1\Alt.I, 'lihakurgaon. 

Signature 	 SubniitLed by: Hl.ntor:md by Agency H1ead:
 

Name: Dr. M.Zninu 	 Abedin )r. N.M. Rahman 

Designation/Ti tie: tlend, E&I'?(OFP) , B!ARI D)irector, BARI 

Date: 	 21. .W,) 

1/ 	 To be accomplished by proponent and :;Ubmitted to BARC in 5 copies. 
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Annex: 5.3 : Summary of Maize Production Technology. 

Operations 

1. 	 N0.ofploughing
 
Normal 

Zero tillage 


2. Timeofsowing 
Grain crop 

\Vinter 
Sumncr 

Grecn cobs. 
\t/inler 
Sumeiii .r 

--oddcr 

3. 	 Method of planting 
Grain crop and 
grcen cobs 
Foddcr 

4. Spacing 
Grain crop and 
green cobs 

Fodder 

5. Varieties 
6. Seed rate 

Grain crop and 
grcn cobs. 
Fodder 

7. Seed treatment 

8. Fertilizer 
Grain crop and 
green cobs 

Recommcnded action 

4-6 

Nil 

Scptcmber-Novcmbcr 
April-'lay 

ScptCelCr-October 
April-May 
Any time of the year, provided adequate 
moiture is ;iv;ilahle for germination. 

Line sovilw. ic hind the plou,h 

lJroadcasin/" 

Line to line 75 cm; plant to plailt 25 cm 
with I plant/hill and 50 cm with 2 plants/ 
hill i.e. ;iro nd 53,000 plants/ha. For 

rly maturing, an'd shorter plant type 
varicttc, spathoS,,may be 75 cm x 33cm 
with 2 plant:,/hill i.e. around 80,000 

,,Hi oadcastlir, :ichicvc around 
2l0O 	 ) It) .3(kt~)It)plaints/hl. 

Sadclf, 	 Si ,,ir-2;id SawVa1-l 

20-30 khi i.e. A),)00 to 
80,000 phlatsAlhi. 
70 to 90 kg/ha.
 
l3cforc planting 50 ml of Furadon 30%, gof
 
Arasan 75'S,. ;ad 12 ml of water/kg of seed.
 

Cow-dung -5 to 7 ton.s/ha 
Urca--260 k,/ha 
T.S. 11.133 kg/ha 
M.P.--3 kg/iha 

In case of Sulphur and Zinc deficiency 

Gypsunt-1 I 1kg/ha and Zinc Sulphate-14 

kg/ha, respectively. 

(i) 



Fodder 

9. 	 Mcthod of fertilizer 
application 

10. Water management 
Winter 

Grain crop 

Green cobs 

['oddcr 

Sulelnler 

11. Ihin? 

12. Earthing up 
13. Weed control 

14. Insect (earworm) 

15. 	 Harvesting 
Grain crop 

Urea-300 kg/hl
 
T.S.P.-133 kg/ha.
 
Split applications into three instalments.
 
One third of N and other fertilizers should
 
be applied at t tiime of seed-bed
 
lprelaration. Remaining two-thirds of N
 
should be applicd iWitwo instalments:
 
one-third at floral initiations (Knee
 
highr.stagc) and the rest at about one week
 
before silking. In case of dibbling me:thods of
 
planting, initial dose of fertilizers can be
 
appied in the pits, 10cm apart from the
 

pl,mt.s. 	The second and third doses of N can
 
bC broadcast in two instalhncts as mentio
ncd. For foddcr, initial dose of fertilizer
 
CaIn bC broadea,.t at planting lnd
ICCOldiId 
third do-,c can hC broadcat, at knec height 
and onc wcCk hcforc ,,ilkii,. 

4 irriousl (at gECrmilation, knee height,lol, 
one weck before sil king and two weeks
 
after silkin,.
 

: 3irrigations (at gcrunuitioii, knee 
heiiht and onc week bcfoic silking). 
2 rriiations (t.I Critinatiia l tnd 
kncc hciilht st~ilcs',). 
"nsureCood Lr'llIinagc system, so that flood 

or raI1 w;Inle" a l Ic t) Ilnore thallt lstan 

one day.
 
In case ot ovcr-planting tLhiiningshould
 
bC d.ic. emabu)t weeks aftcr germination, 
when .cdiin;s ,rc 12-15 cm tall. 

: At knee hi:.jt stage. 
2-3 wccdin;,. Ill c .scof zcro 
ti Ilage, application of pre-emergence 
hci-bicides such as 2, -1-D before planting
 
would be useful.
 

1-2 sprays of contact insecticides such irs 
Carbaryl, Mcthomyl or Methyl parathion on 
the green silk at 3-5 days interval. 

When plant shows sign of drying, huskcover 
iscomplctCly dry mnd a black layer forms at 
the junction of grain aid cob. 

(ii) 



16. 

17. 

18. 
19. 

20. 

21. 
22. 

Green cobs 
Fodder 

Shelling 

Drying 

Grain moisture 
Mode of storing 

Nl thod ofstorig 

Dry milling 
Wet milling 

When grains are in milk or doug,,h stagc.
 
Within atweek of silking.
 
Recommend hand shelling using wire-tongs
 
an. manual or Iechalical simple
 

1mlai/C .Shlicr.
 
Under sun, b)na tural ventilation, unheated
 
forced ir, and heated forced air.


i
12-I.;,' 


She led grain, whole cobs, and 
uuhii";"ked cohW;. 

pot', jute sacks or bags, 
s.Cial!conailncr made from bamllboo, and 
mccha niml wire-house. .Ln:.,urclow 

luiiidityand aul'icit tCuipcraturc. 

lium Imill:cmulmtry (laki and hammernmills. 
,",cchauizcd \Nct niilihl' plants. 

,.\ir-titc 11tlhn 

(iii) 



Annex: 5.4 Sugtes tions for a Palph,:let on Maize EXtension 

IMuizt is :t JtLi,. nro 'L cfrop . 'CA c* 

j It yiei,!s 'iginific:it y moi-e than rice and wheat. 

0 It ,,t;,1. ;,,,, riIM i d wheat. 

a It ein vfn::to rLj. & iown 

0 It yit.!,!'; v;,1l1u,! ,*" ,, in ;(!(Iit ion 1.() '.yaiLf . 

0 It is le!;: 0itu; ordm Cield pests. 

a It .is :m,1,xe lent1: ';,, ':, of, l.oddr for 

hrin-!.]t. 1 'l . t tzf o [, r iwvt',c. 



- - - -- - - - - ---
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4ANNJEX:.55 5MODEL PROMOT.NJXNAI. PAMPJHL":~ CONSU JTO 

.E. * ; 1AXE FOR~BET~ 1UTONI I 

ACTS.~ *xz is :t e~staple food~in Latin zircsie 
pars ~Npal,~ India,' Pakistand 

o Maize hs noenergy per tinia.t, w eight of 'r ice" 

a- 'd iheat 

6 	 Unlike wheat .and rice, yellow miaize -caprovid 
inuchi needed vitmfln *Ain gooLd,quntity . 

Mi ze oil is~ the be~teibeifreo-o 

HOW TO EAT, MAIZE,,~ -~ ~ 

o, .;-Mixed~ with wheat f1ourL'nil:3 ::atic m1aze--
produces'excellen Chap ti8s4. -r-4 

- o In ,thei form of %grits"it ca epeae n 3t
inbo'il''d- form 'in'h 3m ya riLce J o r 

be eaten'as'1chuir'''-~4'Y-'~ 

0A Biscuits, cks peethu and m- n mb )al 

out fmaz 4w4 flur -6~wthu t1 	 w---a--- flu 

-0 I2-~'t 'Cull bemnixed w ith to~wprduo dk rkd 

/7 	 

http:4ANNJEX:.55


Annex 6.1 Oreaniza tionls involvccd in, Maize PIr.oti:on in 3an ,!adcsh. 

E~rgaiizatio .'\ ti viN 

'cove- 1crinct: 

1Counici (13AJC) 
*1 

O ver 

Dirwcorate of N r'vu ;jcaorlitoring11"C>:~ 

Non-CovN'rnment 
intrna~ons! NOai d Gcrniplas,- !cdvckopinc:I and:iniVcat 
~I'l] M1vcnc Ccarn (CIAKN4"), hnnrvcnww M6011 
M~CA(-) rescarch sciecst 
Agbarnrd % Icn (AST) Socio-ccononiic researchWo~o 
Of cana..A D aka 
McnnoiitQCc; :r Cc q';.:ce (NICC) .'%gronon',ic research 

Ford CU u inancai agency 
US Agency for intcrnational . Fiancial age.ncy 
Dcvelopmeint (USi\ID) 



. LIST OF PEOPLE VISIiED 



Goi"V.q) 4-' 'XJ.tL ~dld.~Q 

hu' 0 

1r- ( 'v; IC,( s 
L''0Z'~? 

.jCj'l ,'i i cl'U~ 

,C.,,"a, 

7'. Ab andUi 

1 o 1. E'an 0. 



Vic M. -A H, 

~C.S.O.A&)IHead ~A ~ ~ ~-

BAT Joydebpu, dipA 

~~ 

VCPAhaka, eangtadu h.~~~y 

Vt.: Ianz Palnton,- Hff-Le~Ar* 

Hfieen-Ke~eA In-te.nati<ona.f> 

Vhaka, &zangf-de5h. ! 'r'Sr 

A;-p'A'"-

A 

A A~'~ 

' 

~ 

7 

tpaziLa - SyedpwtA 

ViA t. 

MOt. Mo6haAAa6 Iio6,aien 
Agiticuf.ture 066.LceA 

~Thaku2'gAoh- A 

-' 
. 

P- 'p--"'Aw 

1,
<-

upazZIa. - SgedpIA Ar'Ad

.~ Wan 'fAi 

USAP', Dh#aka, BanQf-adeh. '' ' <A

-' Food and. A 

"USAIV;P Dhakza 

M- Gt a ' 

!angadelz. 

-' 

- 'A 

S 

-

.<-5~'SAt.A '''<r;si 

&<?', 

<i, 

R h n a zma 'l AC 'S 
AAA-A5-A-"'<SFooda ga g-a e h. s '~ ''"" 



-*- 

-3 7 
I -

9~~A 

PlwgamM4itant 
food a~nd AgJicLuft6u&P1 v C6Zdn 
USAVfWiak, eangtaLke h.A 

'Food 6oee 0. c A A 

Fod n AgPd-We:''iiionl~'
USA JO, Vhka,4 B~anqae6h. I ? 7 

Dhakat, &inge-ade~h.

Wo'rd Bank ' --

Dhaka, Bxng-!fadeh. 

OA~.~M. M. MWa >' ,- .>- .

Mumen6i.ngh.RILIA 9 

Mgibe'r.Vi.'ecto& T , 

.h~dz.hC'Ac, vnuka,' , 

S4. Mohanc ~< ~ ~ -y93 

U.A, haa, bngeadc6h.K~-99,~.' .. ~ 3.. . 

3 

- 9 - 3~ 9~j9' -- --. j~~9'~A 99-~< '.Q- 3

-9-- ~~'' PAW~ -- ~y . ~ .L.~. . -4
9 4 9 9 



Ak M r&UARh 

1?A'ctqotate OfA &..aetuwaaC .Maketng' 
4 

Ag44cut&utdZ Peveetopment O,46(ce4 '1
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