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Glossory of Some Local Terms

KHAL = Local popcorn

KHICHUR] = Grucel, often containing pulses as well

PITHA = Local cake

SHATU

Ground parched grain

ROOTI = Thin bread (unleavened)

CHAKKI = Stone grinder (munuul/mechunicul)

DHEKI = Manual pounding device

ANSAR = An armed securily police force

KHARLIF-1 = Karly monsoon crop season (March-June)
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EXECUTIVE SUMMARY

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 1ndustr£g{_fgywﬂgigilﬁlm It has the potential to emerge as the third
important-most «crop even when occupying only 1.5 -~ 2.0 percent of the
total cropped land. Should the crop occupy large areas in the marginal
farmers’ fields it can become a major source of fuel and fodder: The
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 as limitations posed by production, posg:hgzgggt and marketing

challenges are g01ng to be distinctly unique. These specific issues

have not been experienced by Bangladeshi farmers in other major crops.

(i)
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A 3successful maize production and utilization program calls for a
coordinated approach which would simultaneously stimulate consumption,
enhance production and lay dowrn 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 1issues 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 upio 50,000 tons in 1999, has been proposed. These
recommendations could be termed conservative considering the demana 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 po less than one million

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
1714()' Yeod Dss S

componant in the PFDS, and gémand from poultry farmers, 10,000 tons of

apncal import seems to be reasonable.

(i1)
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Like wheat, maize need not be thrust upon people since it can be
introduced ir several culinary forms. To target it on the population at
large, a sound and sustained educational campaign would need&bto be
launched to dispel the false notion that maize is an inferior food. A
distribution mechanism for maize suggested in this report is patterned
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 he

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

Initially maize can be successfully introduced in the FFWP and in  the
rationing system as a 25 percent extender of wheat flour. Ultimately
the proportion of maize may be increased in the mix when demand

inrcreases,

Nutripipnally, maize provides highezﬁggprgy per unit weight compared to

wheat and rice. Yellow maize is a rich source of vitamin A and maize
T e, T T T e T
0oil 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
nublication could be directed towards extension workers and the public

at large. Other means of mass media may also be used for promotion.

(iii)



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 incustry in

e e e

the private as well as public sector. Poultry, and dairy farmers
prefer m§i£g~pver wheat and rice since it p{?vides mqifmsggfgzuggi’ggit
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 1is an
important justification for its adoption in the farming systems of
Bangladesh in view of the very precarious condition of the bovine

nutrition.

Having 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 campaign
would need to be launcned if the projected targets suggested 1in 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 thc 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
(iv)
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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 1lour and maize
meal, respectively. For lack of sufficient dats, 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 number of reports on the industrial uses of maize in Bangladesh are

available. Of particular interest is the requirement of some 8-10

N ——

thousand tons of industr
T T ~

ial starch, annually for textile, jute and other

industries. This 1is

gquul to some 15 thousand tcns 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 indigencus production of starch from tuber crops,
manufactured by a single plant in the private sector. Basaed 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, 1limited demand of maize-based raw materials for other minor

industries has been ignored in making the projections. //

(v)



Some reports and feasibility studies have recommended large scale
cultivation of maize in Bangladesh for the exclusijve 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. 1Its yield has been reported to be(ﬁyiéﬁﬁthat of Qg;af\

an(ithhicg“that q{ﬁAus rice, resulting in a better cost-benefit ratio.

Yield upto 14*“ERH§MPGF hectare has been oblained under experimental

conditions and upto B tonrs in the farmers'’ fields.

Maizcm‘gag¥grow‘under a wide rangg'qfmmggfoTedagﬁigﬁwggggitigns. 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)



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 Jlow
yielding capacity and has shown a growth rate of - 1.%3 percent annually

in the past five years, With comparable inputs, maize can  produce

LR —

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

conditiong. Based on these positive attributes of maize crop, large
potential areas for maize production,/ upto 5.5 million hectares,| have

— . . - . - - . B “\\\4,‘_____7___,“ P
been prchgggd. In thig study a very modest rate of expansion from

1,500 hectares in 1988 to about 20,000 hectares in 1ggg»_hgg_ been

suggested, These projections are made as definite attainability rather

-l
-

than desirability,

Even though very limited investment has been made on maize research in
Bangladesh, the results cobtained have laid a good foundation ip the
fields of agronomy, cropping systems, entomology, pathology and on—-farm
testing. A number of successful production practices have already been
developed. To establish g sound maize improvement program in the

country, more systematic research would need to be conducted to

determine how, when, where and how much maize ¢rop can fit in the
cropping patterns ip different parts of the country, CIMMYT scientiscg
may be requested to bprepare 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 thig report on maize improvement includes allocation on
maize research for five years.

(vii)



f varieties of maize
T T T T

e Bangladesh requires specific ‘synthgﬁig'\ijnt~type

- e N

which <can be produced und maintained for several generations by local

farmers without significant losses in their productivity potential.

e 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

to(produce and market the maize seed, it is/recommcndea that the same be
. - - ‘ e

~

produced in the(private sector! Our investigation rcvealed tha the

Poultry Development Association would be wi]ling_to support

Banglaggihk>
such an enterprise. However, it may be cmphasized that BART will have
to work out a functional relationship with the BADC, and contract-
growers, since they are most likely tu be the producers of the
foundation and commercial seed, respectively. It should be reiterated

that without an effective sced production and distribution program an

ambitious maize project can not succeed.

e Several gaps exist in 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.

e Visible gaps have been noticed in the knowledge on socio-economic
aspects of maize production. Though 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.
(viii)
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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. All
possible means of promotion should be used to popularize the production
of maize under farming 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 1is
essential to instill quality consciousncss 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 prcgram for farmers wouldvneed_to—bgig;pg?[ighgd. 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.

(ix)
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The importance of a coordinated and simultaneous thrust is recognized.

Therefore it hasg been recommended that an inter-Ministerial 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
R

be adequate to take care of most of the requirements of this program.

This amount roughly equals the gale proceeds of the proposed 20,000 tons

of maize recommended to be imported in the first two years under the [1L-

480 Title III program. A price of Tk. 200 pcr mound (*l?O/Ton) has been

used to compute thisg figure. lt may be mentioned that the quoted f.o.b.

price FQQMUS maize was $80 per ton in Augygjl 1987.

Non-government voluntary organizations, including BRAC, CARE, Proshika,

MCC, and Helen Keller Foundation may bz 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 consumption program. He would assist the co-ordinator of

the program in achieving the Project otjectjveg,

(%)
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1. INTRODUCTION

Maize (Zea mays L) 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(ﬂldwgons éé;\EEEfa?e as 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 ¢f 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, 1886; World Bank, 1885; Kennerbery, 1983).

As a part of the food-consumption planning component of the Title—
ITI 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, 1into 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 mertions 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

r'b,c)



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 firs{ 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 maize food
products in the laboratory, taste tests, trials in the various institutions
and trial distribution through sel:cted 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 designing
research work in the first two years with provision for large scale testing
in the third year. The PFMU is to take lead in most of the activities and
sub-contract the work to local research institutes. It was agreed to hire

the services of a consultant to prepare the above mentioned outl:ne.

The scope of work of the consultancy is two fold. First, to make
recommendations on the introduction of maize in the PL-480-Title I11I 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 a staple
food crop, make recommendations on the feasibility of cultivating the same

in the country. Appropriate recommendations and projections are presented.

B RP)
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l1.1. Foodgrain Situation in Bangladesh

Rice and wheat are the maJor foodgralns produced . in_..Bangladesh.

Very small quantltleq of some minor Lereals suoh as barloy, sorghum and

RS ——

malzc are producod in some areas. Rice is the staple food. However, 1in
“recent years the consumption of wheat has increased considerably.
Nevertheless, in comparison to rice, it still constitutes a small
proportion of the total foodgrainsg consumed. Rice and wheat together take

up about 99.8 percent of the total foodgrain 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 1?73"74 to 16.1 million tons
in&%985~86. The rate of growth in foodgrain production during this period
was 2.9 percent compayg@mEQMtpﬁwgppulgﬁ%gnmgggwﬁhmggggﬁhgf“_?.6 _percent.
This became possible largely due to the expansion of acreagce under wheat

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

In recent years, 1i.e. between 1980- -8l and 1985-8f, the growth in

- S e e e e e e e

whegghmqnd Boro paddy seems to have tapered _off. . reducing the overall
foodgrain production growth rate to 1.9 percent as against a  population
growfh rate of 2.6 percent per annum. Table 1.1 compares the growth rate

of dlfferent periods.



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

Closs of Rico Total Por copita
FY\Grns AlL AlL Population grain prod,
) Aus Aman Doro Rice Whoaot Graine [Millions) [In Kg)
1861 2,537 6,000 455 9,672 33 9,704 56,2 172.7
1962 2,365 6,759 493 9,617 a0 9,657 - -
1963 2,237 6,143 430 08,0870 a5 8,315 - -
1964 2,700 7,407 517 10,624 35 10,659 -~ -
1965 2,541 7,379 500 10,500 35 10,5835 - -
19G6 2,96S 6,900 628 10,501 36 10,537 - -
1867 2,717 6,014 844 9,575 S9 9,624 - -
1968 3,110 6,921 1,132 11,172 59 11,231 - -
1969 2,726 6,980 1,638 11,344 94 11,438 - -
1870 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 5,787 1,7G6 9,931 115 10,046 - -
1973 2,310 5,677 2,103 10,089 91 10,181 - -
1974 2,047 6,807 2,256 11,909 "M 12,020 76.4 157.3
1975 2,905 6,096 2,206 11,287 117 11,404 70.5 145,3
1876 3,282 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 B81.8 146 ,8
1978 3,183 7,541 2,275 12,869 355 13,324 83.7 159.2
1979 3,34 7,548 1,960 12,849 484 13,343 B85.6 15C,9
1980 2,054 7,420 2,466 12,740 823 13,562 87.7 154.,7
1961 3,209 7,963 2,631 13,0882 1,092 14,975 90.8 164.9
1982 3,270 7,209 3;152 13,630 467 14,598 93,2 156.6
19683 3,067 7,803 3,546 14,215 1,085 15,311 95.6 160.2
1984 3,222 7,936 3,350 14,508 1,211 15,719 98,1 160.2
1985 2,783' 7,931 3,908 14,623 1,404 16,007 100.6 159.8
1906 2,827 8,540 3,670 15,037 1,042 15,07b 103.1 156.0
Anruol trond growth rato [X]: /*
1661-06 0.91 0.79 8.92 1.02 18.33 2.17 2.53 -0.26
197 4~06 ~0.15 1.83 5.80 2.20 24.62 2,93 2,56 0.36
197 8-86 -1.34 1.23 8,50 2.13 14.93 2.75 2.69 0.06
1981-86 -3.35 1.95 65.65 1.82 3.22 1.94 2.58 ~0.62

/* Trend growth rotes aro computod using tho somi logorithmic trond equation

fittod to tho timo sorfos dato basod on thou least squaroc method.

/- FRaliable dota not ovoilobln,
Doto source: DOG Food Directorato; World onk; BDS Bullotin; USAID,Dhaka.




Even though Bangladesh is one of the largest rice producing

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

ironically, it is also one of the largest 1mporters of foodgrains and a

recigigpﬁ of Vfggdegidg The need for imports stems not only from the
failure of the agricultural sector to produce required amount of foodgrains
for the rapidly growing posula®ion but also due to the vagaries of nature
resulting in crop failures and food scarcities off and on. Fogggigip
imports in Bangladesh steadily increased from an average of 0.6 million

tons in 1900 65 to about 2.6 million tons \p 1984 85 Due to the ongoing

N et

unprecedented Flood, it is w1de1y 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

e

the country in the(year 2000 may stand at 22.7 million tons, 23.1 million
o
tons and 28.9 m11110n 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 mllion 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

°

\



make the country self sufficient in food and would feil 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

s

e

oz/cap intake of cereal grain.

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

Year « Foodgrain | Foodgrain | Population ! Foodgrain .+ Foodgrain | Foodgrain
+ Production | 1Imports ! est./proj. ! Requirmt./a ! Requirmti./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 H Bl, B00 : 16,929 . 13,543 . 13,306
1977-78 . 13,324 : 1,705 : 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 ' B7.700 : 18,150 i 14,520 ' 14,266
1980--81 . 14,9756 : 1,076 : 89, 947 ' 18,617 H 14,892 ' 14,631
1981-82 . 14,598 : 1,256 ' 92,159 ' 19,073 H 15,258 : 14,991
1982-83 | 15,311 ' 1,843 : 94,426 ' 19,524 ' 15,633 : 15, 360
1983-84 15,719 H 2,028 ' 96,749 : 20,023 ' 16,018 : 15,738
1984-85 | 16,087 ' 2,590 ; 99,129 H 20,515 4 16,412 ! 16,125
1985-B6 . 16,079 : 1,202 ' 101,567 ' 21,020 ‘ 16,818 : 16,521
1986-87 ! - ' ~ ; 103,940 ' 21,511 ! 17,209 : 16,907
19¢7-88 - ' - H 106, 369 ' 22,013 H 17,611 ' 17,303
1988-89 - H - H 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 - ' - H 116,678 ! 24,147 : 19,318 : 18,979
199233 | - : - : 119,417 ' 24,714 ' 19,771 : 19,425
1993-94 - H - ' 122,219 : 25,294 : 20,235 . 19, 881
1994--95 - H - : 125,088 ! 25,887 ' 20,710 : 20,348
1995-96 - : - : 128,024 . 26,495 ' 21,196 ‘ 20,825
1996--97 | - H - ' 130,872 ' 27,084 ' 21,668 : 21,288
1997-98 | - : - ' 133,783 H 27,687 ' 22,150 ; 21,762
1998--93 | - ' - : 136,759 : 28303 ' 22,642 : 22,246
' - ' - : 139,801 ! 28,932 ' 23,146 : 22,741

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.
/¢ 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 Gverage exponential growth rates stand as 1981-B6 = 2
1987-91 = 2.31%, 1992-96 = 2.32% & 1997-2000=2. 20%.

Source : USAID
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8
s
o [ -
7 T T T T T ——
1975 1980 1985 1990 199 2000

FISCAL YEAR
Fig. 1.1, Food Gapin Bangladesh (FY' 1975-2000)



A big pash will thoerefore be vequired to gencvate voguisile rate of
production growlh if the elusive goal of self sullicicney in ood is  ever
to be achieved  (Hamid Y80, Apadnst the boaekdrop o the prevai ling
agricultural  scenerio in the country the sime will indecd bhe o formidabie

task.

Foodgrain  product ion

—

Fimited  land resources and climatic uncertaintios. Above all,  excessive

reltance on riceswheat cullivation tlscelf scems t¢ have  apgpravated  Lhe

prob e, In addition to having  slow grewll, riee production has  been
mntahle  too. The performaose ol Amin bas beon poor and wneeliabile while
Aug_has  shown  an ouleight nesative srowth Leend over the  yoeors. Tha:
AL Nl enmeh i R R A A

relatively betler rotes of growth exhibited by Boro rice and wheat in the

seventics seew to be lapering oft (Fipg., 1.2).
1.2 Crop Diversification

Crop diversification has been recognized Lo be n key intervention Lo
inerease food production (BALC, 1982; Kaul, 1983; iBRD, 1985, Hurdus, 19RG).
Besides relteving pressure from rice and wheat, it will provide Foodgraing
oriented to the necds of the poor and putritionally deficient people (World
Banle,  TYBE). Howewver, e suceess of arop diversi frealion will depend
upon i number ol factors cuch s avat lability of land, technoiogy, cconemic
profiitabilily and amacketing prospect s, Altbouyrh the avartabiloly of  Taml
in Bangladesh  remains Diwited,  Chere secas Lo be considorab o scope For
crop  diversilicaltoa  {hrough brioging  allow and  under ulilized  land

under cultivation.  The level of  scientilfie knowledie  aod technology in

in Bangladesh i geverely constrained  hy
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2. PUBLIC FOOD DISTRIBUTION SYSTEM

Althomgh bulk ol the Toodgraing in sangladesh are traded  through

free  market wechaniam thee publie fomd disteibuai ion syslem (PFDS) plays. o

signiflicant rvole  in !nlln " 'in” Hn- prices ,uul U wnrhiot the  PRDS

basitcally e nnnd; ujon ’.hn-u- cropramssnports,  domeastic proourement snd

distribulion. The  PEDS hand!os abont 13 to 1L percent ol ol foodgraing

1

consumad in Lhe  country el nerven aboot U5 pereent o the population.
Aboul 75 percent of Lhe Foodiiaing umder he distribolion  program  are

imported and the rest are procurad from domest o sources (Khalegue, 14983),

The  Government ,,”f_‘,_,“_,“f}”J'.-UJ.‘J.',,'_},LJV i mlf‘ hnll\' ol loodgring  through

Crudu and  grant g, The principal  donor  counlri.n  are Usy,  Canada,
Anstralin, Japnn ond  the ERC. Cash purchases are usually  wade from

Thailand,  Burms and USA, Wheat constututes nbout 20 to 90 pereent of the

total graoin imports.

2.1 Internazl Food Procurement

The nm)/h et ive ‘.‘ of Iln- |nh rn.xl Foodgratn procurcwent  progicun

Hro! omrmu‘u;;lmf j\r'.»dm'tmn [hrowth price inceontive Lo growers, lnhlll?mb
prices  and cnonring adegquaoi e supplic:s: For L he valaiening  system, The

procuvesent  preogram i carricd oat by {he Mlnl'.t(, ol _Food  through a

PRSI et

countrywide pel worlt of procarcaent centos haoving siocape Pacibilivg. in

PORG -7 the  amount of procnred rrec/padds cnd wheast stood ot 129 and 54
thousond tons, venpect ivedy (fabile 20 The Low volume ol procurcment may
be attributed to the higher open markel prices than the procurement price:

fixed in most ol the yeors (Tuble 2.2

11
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Toble 2.2, Procurement and Market 'vices for Googse TSR
and Wheat in Boangladesh (1983-87)

{Taha por mound)

‘ Ric: H whoeat
Year _ﬂ/ e
¢ Procurement 0 Market b/ Procuvement b Market b/
1943 : 215 : Qa4 X 135 : 16
1914 : 225 : 274 f 1 : 159
RIS ; AR X 257 : 162 X 157
1586 . 265 X 205 : 180 ; IR3H)
e e _..._.-...__._.__'...—__..4._.-<v,..___.~'. — . R N . . e e C e e . i - — - e e e -
197 : 308 ! 332 : 200 : 201
Notog:
~;1/ July price
b/ Average miniwum price
Source: USATD
2.2 Hationing Progran
Foodgraine [RSTIRTINS from  ciciami wmne dome Ui sources  are

digtributed throush a rit toning program which was originall y designed  te

serve mostly the urban people. v ovent yveurs, however, the Lase of PRbS
has been broadened  in an atvapt o reach wider areas and broader

ciotagories of people. AU present The PRFIS has 12 chamels of distribution

of which Lhe following ave more important:

(1) Statutory Rationing (SR),  {(Z2) Other Priorilics, (3) Modiflied
faltioning  (MH), (1) Open Market sSale (OMS),  (5) Food for Work
Program  (FIFWP) and (G) Vulnerable Group Foeoding l'r;;>;§;L:|n| {(VGFD)  anad
Gra. lous Helief.

A e

3 %






of relevant mintistrics. The FIEWE uses whonl peovidod by donor aencies ay

well as wheal from the goveriment’'s own stock (Table 2.3;.

Table 2030 Whent Allotwent . o Fily i Ui 1S

No. ol

Banar/head X LoNo, of CoWheat allotuend
coupazila D Progects b (000wt )
UsALD : 321 a5 ' L19.0
Govl. (general) X 4] 159 i 59.2
WEP (Local projects) ; 126 718 54,5

'
il
&
'
'
'
'
'
‘
]
'
‘
[l
§
'
t
[
i
'
1
1
'
[l
]
]
[
]
'
]
[
t
.
'
[
'
:
+
'
[
]

WIP (HWDB projects) - X
VIR (Buergency Slood reliet)! - - : 25.0
Bilateral aid {Canada, West | !
Covmany & fustralia) ' 147 1241 ' GL.4
Flood & Nutural Calumity : '
relief : - - : 29.1
. '
- B T O > m i mn ' . - PR et man i e i mmiee vew 1 -t e e dmaem e e B e R TR,
Total: X 4501 : AL7.0
Note: Actual wheal vue wion coe Lhonsand Lons higher than the

allotment.  Massive ood aid after the lood in 108
vesvlicd in higher disteibution of wheat in this yeor,

Sonvce: Haasan £ Karim, 1987,

Under

this  program Fondleg

dolabawrers in oraral areas e provided

2uployment during the non smrreul urad Soanen and pocvment i st Py wade o

—
the  Torm ol whent . Pooreoent yeava PR b L] oul Lo Do b mowmt
e e -

seneradyon nroseoan i rgral Hanyr bl h, It 1a alse

making  availoblic  {oodprning Lot poar o people o the rural  areas

particalarly  doring Uhe peciod wheen Lond!ons Fohourrs face seasonal

uncmp Loyment. . I JOBZ- U3 abont 6.9 wit!ion tons of wheat woere distributod
|

and about 2.3 wmillion people wepse provided cuploymnt fdoeld Tank, JORR) .

15
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This  program has aluo conooc vably increased Che average intake of  wheal
for the FFW fmidies (133,27 o daily i conlrast Lo nal ional inluke of 31 g

-~ Hassan & Kacim, 1UR7).

FIW projects are cacer.-1 ont both in the dry wnd rainy seasons.  The

e e s e e e ———

rainy scason FFYotn known e Gt colicof. A pecont progiram tncluded in the

FFW ia the use of destilole women of year-round maint enoance work.

~

2.5 Vulnereble Group Feeding Progruw
The  valoeeahie group feceding nl oratnit ous el icl” proyrams provide
foods Lo high o0k disadvin! aged prougs, The valnerable groups  include

destitute women  varticulivic in ol arens,  and also preynanl  and

- U i

. B . Loty e o ) . ’ bl . . .
lactating  mothors, wilh thevr ehdldren. .\lmul&l‘. I willion benceficiaries

e —

receive wheol Prom Uhis nrep o, Moteover, there s group foeding program

for orphans Financed by Che World Food Veoyeam.,

An cvaluantion teosm  on the  yorp pragram  in 1OuU expressed
salisfaction with its overall performance and coneluded that the VGFP
contributed to reducing the hunper of wany needy women and children (World

lanl, [TOnG).,

Gratuitous  relicl provides relief to viclims of nalarals disasters
Like flood, cyclone and famine.  The amount of relictl provided varics From

yeur Lo yoor depending upon the anture and severity of Lhe calumities.

1G



2.6 Distribution of Food Under PFDS

The yvoor wise distribulion of foodyrains o difforent calegories
A n 8
vader  Uhe PREBS 1o Chown dn Tahile 2.0, In Lhe yoar Ol 87, 216 thoussend

tons of fead yrarns (100 of the Lotat of ftadkie) wenl Lo S, 2D thousand

Yo (12N} to MY, L0Y Thorand Lons (29%) Lo priorily srouns, Y17 tons

’
(1O)  to OMY, 503 Lhousoind 'ong (ZIG) Lo FIWP and conal diyying  and 221
Lhousaad  tong {10 Lo relici (fest ol el graduitous reticl and  VGRP).

Figere 200 summarizes the statng of conrces and beneliciarion of Foodmrins

handled through the PERS in D=7,
dU7.0 Distribution of Maize Under PFDS

As  was  wmentioned earlter, 5o 00 PFDS has hondled anly wheat  and
rice. However, it should be possiblc fo sdopt the soame wmechanism (o maize
az lou aw the Torm,  Larget vopulod tone, price and volume are detocmined
well o advonce and necessory owtra core is Laken in Famd iy and  storage

of maize,

17 v
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3. MALZE 1IN BANGLAGESI

KA Historical

Maize has always been o winor erop in Bimgiadesh, Some hill triles

-

have  boen ulilizing 1L for coes as o stapla. Offiesal stalistics on araa
cud produclion are nol ved o e Sporcidie attewpd s were pode in Hhe carly
sivtics  and eighlies to popalarize the crop. fn 1460 51 the Governor  of

Foaul Paliistan was very enbtheinstic shoat maize.  He ordered {he crop to be

planted  on cvery vacant picee of lond (Feay ol al, L

, . The ol Tieinls,
Farmers  and/or stolisticinn: responded (o this order ese )l iy 0 peak  in
the  oroductiog in TOGL (Frewre 8010, Anolher push econee to 1979 80 when
secd  was roporied  From ot side and o Ford Foundal ron criml o was o marde to

oneatdesh Agricultueal Research tnsbitute.  Simalbanoous ly, the demand for

meize grow with the establishwent of geveral pounlltry tarms and o dyiry {arm

-
P

Navar, Soon 1t was realized that loead production of maive would  nol

[

meet  the demend from the pontiey o Cieeatach timdea ey, Howeuer mni e
. . ?

———

never:

sumed o st fieant role in dipecl huwan-consumpl jon exceplt for a

smadl but firm wrban demand for greca cobs,

s s [

In 1980 the Hinistry of Adriculluce set up o Task Force on maize to
Fsole into  the varions  aspects of il production and wlilizution in  tLhe
country.  This Taslk Force hod ot its disposal o somber of studies conduelod
on the agronomic and socio cconomic  aonccts of maize product on  in

Bangladeah, The copmittes has held Fowr mectings to dite providiog guide-

ines  to oo resenreh and extengion npencies in Lhe o oo by, The

Devariment of Aoriesltarnl Evtension laanched o omaize product ton proguram in

the Ehari ] scason of (987, wupon the recommends! con of this  comiiltece.

0
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The arcangements  made  aimed ot producing mate on 1,060 acres 1y 2y

B ——— e

di.:—.‘_'tv{'_.i__(;ts. Incaddition to serving the purpose ol descrsirat con,  larmers’
ratning  wes  coasidered as on voortoed abyyect e The Phoonoe Poultry
Ltd. had siven assurance Lo purchase Lhe ent e produce ol ol 1756 per
maund, From our dgivcussions wilh the fSxlension Ditoclorade personnel  woe
understand that the proyram  was sucecess Ml . e appears that the  growers

in o certain arcas found betler pricve for mailze from Cthe  local  consumers
(Loe.  direet husan consumpi con) hon Lhe proce Ficed oo the beginming (see

Annex 3. and b))

During Lthe writing of this reporl the sulliors cinme acrosg several
newspaper  reports  on the bright prospects of maize Do a9 number of  areas
Camnex 3.2)0 0 We were also told thal (he Banpltadesh  Poullry  Development
Association  had approached the Minisley of Fisheries and Livestock Lo help
Lhem dmport 10,000 tons of veiilow maize from abrood {Annex 3.7, Wir Tound
reference to o an earlier vogquest made by the Ministey  of  Fisherivos  amd
Livestock to the External Resources Division Movisiry ol Flnonee) for the
tmport  of 10,000 Long of maive in Soplemher 1985, Lt meens that the
private poultry farm owners ace interested in replacing whent willh maize in
the poultry feed. The some is not surprising since maize provides  more
eneryly  per unit weight of grain and has high B caroloem: contont which 15

desored for better nuteition and ogy yolk colour.

Poultey Farmers an wel ! am estonsion anlbor§ o oo that o mbey
—_—

. o o T e

ol wovernment -owned  larvpe under—ub il icod Foaee o could b cornttantoned Lo
produce hiyh gqualily marze for the use of Aoverateni o el ivalely

owned poullry forms with fully ansured demand. They cotvmaie thiat ol least

e T — - -
T e e \\\




1,000 acres  of such farm U o0 s aenilublo For tmediale wee for Lhis
\\~—-.~.-.. i e a8 TTASSSTT Sl rmpnsnios T TSITSMNS mmmsan e e N T t T e - ——— R . R .
purpose., W reconmend thal thes cloim shonld be Ve Tied, L J'()umi’

vortect,  high  qualily matee could e proauced o the Dirsl ploae of  the

intensive matze product ion Progiai proposed in this stody,

In the wake  of the provalend cmergency situalion arising  due  to

unprecedented  floods  in Lhe count ry, we were Lold thal, sowe  quanli Lty of

malze  seed wan being procured hy the Minislry of Agricul bure fop planting

in  Lhe flood affocled arvas upon the  recedioge of waleres {personal

campunication  with {he Secrcbary ol Agriculture).

He o are convineed  Lhat

this  Cime,  contomers an wel D an e fovermmenl ol Pansloadesh e ser o

aboul exploring the prasnoci: of

e e e

consuming and oroducing oo,

—_—

3.2 Agiumed Construints to Maize Production  ~d Ut:lization

Matze  is not o major cereal in Bang Ladesh, Al

—

present its agrea,

e e

product ton and demad are Lim ted althenh ot poleatial tfor food, feed and

induslerial  yue | gpe fal ly avlinowlodecd by poliey planner:,, Limited

product ion  and e hic! tng desomds are belteved 1o be doe to nvy Aactors.
The most often cited consirain' s apre Pioted:

‘1_,./‘, \)\
. } . . . \ . .
e Suitfable  Jand is not aviad lable LValme) Eoas said that  mnize
e e . e ———— "4

cullivatinng will have Lo replace o number of  wore protfitable

alternative crops. AL the studies conducted in resent, yeiars on

Phe  proapects of miose hive coneloded that saise can come up g

the  mogor third corcal without veplacing aay major crop. 1t ha

been  esltimated (o itk coretud band budect o boetween 2.3 Lo
5.5 million hoolare. of Tl voal | ISTERNTE

ard o g endtivat jon

¢ g e g i e e T

(Islam  and Lo, R YO renorla, b

oot (lUnn)y hoag
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concluded  Lhat 200,000 hectares of Loand would b conough to rank
maize as the wajor third cerenl crop by dfie yoar 2000, In  our
conscervalive oot imoten  we o have g stodtacl progcctiion for
producltion targots oot i g between 60 and 70 Lhousand Lons to
be produced towards the end of [his century. No more than 20 to
30 thousund hectares would be requated to achieve thesc  tucgets

(Toble 4.3).

o Maize would not it into evigl 1y eropping patlerns  (False):.

e S

No other cercal  coop offors us mche Plexihi Lity  as wmaize,
Judicionsly  plani.d carty waturing vinriel fen can be used as
sole, mixed or inler crops i Lhe cnreenl i ow land, tn Jess
productive  Aus  tand and Tand available for cul Livation soon
after the receding of nonsoon walers, Bpto 20 percent  inter-
cropping con be pract recd with chillies,  onions, amarant hus,
spinach  and some piloes, tn Chittagony division alone  some
Lten thousand hectores of chilli Jond can be inter- cropped with
maize, In Lhiy division polato maize-T, Awan rolation  has

been found to be profitable (Table dot;.

e Bangladeshis being  rice  caters  wonld  nol consime  maize

&"U]“n() : H.’n‘ng‘! it -::le H .&l'i‘_ff'_ﬂ,'_,.".’i’}... ‘g.j‘ltszl( enters d 1l_l_l_‘_l~_/__l?} Now
all ‘:.%! rota  of socicly  consume  whent ,  willingly. A well
organized  promotl ion cimpatyn for manse wighl achiove  simi far
results.  Morcover, while wheat can on Ly be eaten as bread and
Chapati, wiize  couid be consumed in DUHICY O Wiy, tL has

Lhe Mlexibility to suit the preferences ol all, rich ond poor.

23
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Maize is not well hnown Lo farmers and cons -;;1,{'/!‘1'\1(;'): Wich
——— T N

n owoell organisod ond T e e Eorts by The Minrstey o Food
and by the dinrsiey o acctealtuere U ean e popularised
gmongst  produce s anowelioan consumers ina shoct period  of
Lime.

AN
There is a lack of a [tim povernment seliey Clrue): s So far
3 L lTue ).

there has  been only  sporadie,  Damdbod and  non oustained
comyi tment  from (e povernment Most sovernmeni apencies nd
policy makers are now convineed about the vilue of maize. A
well co:‘)ccrth inter ministerial program and campaipn need  to

be initiated to achicve long lasting sucees:s.

Research program 1o \n-ul\'(”'\' Trued: Limited funds,  wanpower aprd

e 2 ey A e

— e
time have been  spent  on o the  various  aspects ol muire
development in Bangladesh, Morcover, rescarch clfort has not

been sustained Jeading te frequent discupt ions an vessarch
activitoes. A firm oand reldiable coordinalod  progran wilh
several objectives  and inter -insbitud votad lipks  should  be
launched. It should  eneowpass bolh production o well  as

consumption uspects.

'l'lgl&"r" ig (_l"_]_—uf_jiﬂ_g_l___k]lli\_‘)'\; s, GI ae) I the absence of a
reliahle  indipenous vosearch progcon qualbity seed  has  never
been produced in requisile cuant ities Lo ensuce the production.

needss. Good  hes been amported several Fiwes but without

gystemoLic  plons or Lot s, e veed  requirements  being

5 b

W



meagre for the projected production targets, 11 should be

. —————————

posaible to establish a rcliable seed production base will

— S

Timited rescarch.

~

There is a lack of inputs (('I‘ruc):, Notl having been recognized

e —

s an amportant crop,  govermment has not focemuloled uny input
policy for maize as yef. One can expect Lthal o {fuvourable
input  policy would be: liard down once werits of this versatile
crop arce  realized, It would be usetul to provide cash  or

other incentivey to mistze armers.

™~
Maize has  never been prawmoted as a nulriliovs  food (True)

—

There is a false notion in Bangladesh that mui“z;: ‘is meant  for
cattle and poultry snd for poor people during emergency.  This
myth can be altered on’y thiough a well organised campaign to
convince the masses thal martze cun be ealen by all strata of

the sociely as a major staple.

There 1o lack of warketing and pricing pn‘.'iuiu’s_i» @Q);) In

RS K¢

the absence of o sizeable quant ity  being  produced and
consumed, it s patural  that neithee the  Paaw gale  nor
consumer  price:s were gel, Wilh increase in production,  and
when  reassonuble voluwme of maize appears an Lhe markel, a
pricing structure will aulomal ically appear. In Lhe beyinning,
however, the povernment wiy nced to lay somc Futdelines  to

bolance the intcreals of prodocers and consimers.



¢ There igmlm:k of Lc(:hnn!q};?’_’_w{qrﬁ“:ll‘}_cl Ling, drying and s Lorage
True):  The rescarch propgeam, already in vogue did nol  pay

much atlention o these tmportant post-harvest issues. High
mportance would need to be given to Lhis area ol rescarch and

develepment,

o «,h\

o Muize is o highly fertilizer and waler intensive crop@x]s/c)':

Compnred  to  viee,  waler requitemenls of maize oare only 38
percent., HOorequives ontdy So8 by ol wator o aceumilale | e
of dry watter szainst rice and whent which vse 975 and 514, ky
respectively. Water  requairements ol the various crops  are
listed in Lhe Table 3.2,

Maize cun ive higher productivity per noit of fertilizer thon

— o

other mujor crops. What 14 twportant Lo emphasize  is  the

capsbility of Moize plhit to yicld well  under poor input,

conditions, fto 1s teue  thot Maize  responds  well Lo

fertilizers but it is nol any more exhausbive than wheat  or

rice (Table 3.3),

It is evident thal most crops including soybean wtatoes and
i 5 ) ’ ‘

wheal require wore waler than maize.

The existing construints to maize production have been dealt in detail
by Islam and Kaul (198G). They have coucluded that none of the 135U
could be  considercd truly as  conslraints. Good planning, a
coordinated approach and conceried  effort shonld Femove Lhe
bottlencoks,  Leading (o o suceess ol mise product fon and vl Treal jon

program in  Banglindesh, AL the aealyoses Jdone on e production

29



potentinl, eccanomic proflitabilily and market potentia! have resulted
in positive recommendat ions. More studies necd Lo be o performed  to
anawer  apecrlic questions  on pricing and demand. In the initial
gtuges,  government  moy need to sel oo procurement price for maize Lo
protect  the  larmers’  interest. 14 would not ecost much to  Lhe
government. ot this  stage since the volume to be procured will be

limited,

Talle 3.2. Water Requirement of Major Crops to Produce a
NKilogram of Ory Marter

. Crops Ky waterused per Index (rice
Lol dry matter as 100)
produced.
Ricc 975 100
. Soybcans 650 7
' | Potatocs 559 59
Qats 550 29
Wheat 550 56
Burley 434 45
Maize 304 S8
Sorphum 300 3

Source: Cher <ly and Sadars, 1977: House, 1985,

2y -,



lable 3.5 Nutrient Removal by Crops1, in Kiluy.ams per Hectare

L
} ]
| Nitro- ]I’hosohn-,’ Potas- ! l |
Crop Yield bowen 0 v [y PTa M) s
| SRR LTS P S D TE TSI G S 1 A
B ' ' 1
. S S
D kegtha | | ! , ‘
Rice (paddy) 300 5O 28 1t oto 66 | — | - | —
6 ola oo bos0 e o 1) |9 ) 12 { 10
‘ | |
i "
; ‘ i
Wheat 3600 | ] oy 6 A e |
S ool 140 Dot 20100008 |24 ]
v r ! |
Maize 300 ” [ 16 16, 54 45— | = 5
6 00 [ PIC 80022 0000 | M2 g
‘ |
: ! f 3
Potatocs ;20 Cot | LI LA A VIR N O O
40 000 I R O e R R L
i | 5
Sweel potatoces 15 630 Tob 20 e ’ — e =
40 00 ERAUN ST D RN DIV DY ‘ Hw -
: :
1 " i
] ' !
Cassava 25000 0 et !t o3 7 age v b as e -
40 ¢ N O I e T
| ; f |
Sugar cane §0 () | S e el T
100 00 | P10 9039 % do ol ' - 1350 J8
! ! i |
Onions 35000 0 G20 3022 e -
| ! i |
i ' F— . ! .
Tomatocs 40 000 | VI o3 130125 — |17 34
N 1
o | |
Cucumber 35 000 ! GO 0 43 20 100 81— | Yo i -
! { !
i : |
i i ' . |
Alfalfa (hay) 7000 0 2 b G0 20 10 108 1o ; o by
| ; .
i ! : [
Soybeans RV YA R T S S A ooJ e _wi —
2400 ] 4 ad twowr 81 oo- sl
! : . ; i
1 | I o
Beans 24001 MISS SO 221 12e 0 b
: i : ! : [
H ! i
Groundnuts 1500 { TV 30 S T B } :o,; o
| g b
Cotton (seed = lint) 1 700 73 502 Thu 4 ! 64
: S 000 160 ’ 6) 274 126 105 l IR
; .
Tobacco (cry leaf) 1700 } y %10 ;129107 i 48 { 6 ! 4
H |

— Data not available . ,
"Plant nutrients contained in the above-ground plant part, and the

below-zsround harvested portion where appropriate, at the indicated yiclds,
Note that these aie not the same as Tertulizer requircments, )
'Leguminous Crops can get nast of ther antroxer {rom the air,

Source: Dirvectly reproduced from FAC,
Use @ A pociet puide fov extens!

5 - N : S e
DETI G, Lo, Kome,

Land and VWater Development
italy, 1983, P.28
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3.3. Merits

Therc ave  a  host ol reasons  for advocuating  production and
consusplion  of  mnize in Banpladesh, The same could Lo catevorised  inte
l )) )

three major areas discussed boelow.

3.3.1. High yreld and profitubility:

Maize, being o C 4 crop,  is more efficient in  converting
e

. \ .
solar encrgy to bio-mass than many other ereops (Tuble  3.4),

Table 3.4, Interspecilic Difterences o Photosvonihelre rates

=~ 1
Roanpge |
Mg CO,/hr

Crop Specloes
!

L0

Soyvhean

Col ton g NI
At oa J0 - 00
Rive Sho Y
Manze A S £

It responds well te fertiliver and iferivation application.
Maize pussesses yncredible adapuibiloty; ot s caltivated in

a wide ronge of Ialtittades and altitwles, Being  photo -

ingensitive it con be growan throtuchoot Lhe vear and can fit

into wide ranve of eroppioy paltorns, nelwding inter  and
mixed crop condilions. atrke rice, 1L does nol requare

large quantitics ol  water and unlike wheal it does not
require a cold temperatove spell. L cnn be grown  equally
well on fine sandy-lown and heavy  clay-loam soila  {rom

moderately acid  ( pllh.0) to moderately albaline ( plig.5)

30 r
Ly



soils. Since the worst areas of Banglodesh have wmoainly oam

soils with a H range {rom 5.5 to 'I’.U, watl e can be rrown
I 8
P

throughout  the couniay. The  crop can withastoand Do
b n ) }

draughty to high moisture conditions (200 wm Lo 5000 wm  of
rainfall). In the swmer gseason, 1t can yrow under wel -
drained condition and in the winler scasen 1L can manage

under modest moisture condition.

Maize hus the advantage of maturity/use flexibility. If it

fuilns 1‘171;“0 privin crop,  farmers wiltl still  pget  reasonable
returng in the form of Fodder and f'uel. 1t could be used in
the  green  cob gtape or harvested even carlicr ot 60 Lo HO
daye for fodder and s5ilagse. Therofore,  Ltotlnl crop Tailure

in moize is most unbihoely.

The greatest  advintage of maize crop over rice  and  wheat

‘_____“\\.\ e e i e R ST

e e e e e ey e e . .
lies in dits high bio-muss votential., Matze grain carrics
N L —— R —_

more calories on cgnivalen! dry weight basis,  the yields
under ideal conditions potms upto 14 Ltons per hecltore. Very
high  yiclds  have been peported under farmers’  Cields  and
experimenial sl tons conditions (lulam  and Kaul, 986G,
Mohanmad,  1984), The  fodder polential of maive is  well
known. It s particul - by preferred as whole plant silage.
Stovers of maize can be used as a fuel, which on dry weight
busis have 756 percent of the cnergy of coal.

The success ol o crop lor adoption mmong  farmers depends

— e e e e e

upon . 1 is ~ QX LL‘d,_J’J‘S)_'_[_(JLb__I_l 3 ly whi ('.'ll i det ermi ned by |,}l(l

.

projected  coat  of production, yiold and prices or  other

31 ;;”;,\ "
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values of the products. Yields of new maize varietics have
been  found to be considerably more than those of Boro aad
Wheat. The costs  of production arce also relaltively  uch
lower, Several  studies (World Bank,  1U85; Elios et al;
1985)  have reported thot the benetil coat ratios for maize
are {avourablea, Table 3.5 confirms better performance  of
maize in terms of benelfit-cost ratios compared to many other

cropy.

Table 3.5, DBenelit/Cost Ratio of Some Crops of Bangladesh.

Benefit/ Cost ratio®

Crop
Full cost Cash Cost
basts Dists

Boro .ol 1.2 -
YN 1.0 IS

T. Aus  loca 1.5 RN
HY'V 1.7 3.2

B.Aus ool 1.5 3.9
Y'Y 2.1 3.5

T.Aman YV 32 -
Wheat 1.1 1.8
Sugarcane 1.5 2
Groundnut 1.8 3.1
Vegetables (Average) 2.0 4.2
Gram 0.7 1.5
Lentil 0.9 2.3
Mustard 1.4 3.1
Potalo 1.7 2.8
Tobucco 2.0 0.6
Maize Gron 2.5 -
1 Grammfeobs 2.8 -
Cobs 3.2 -
Summer Pulses ™ 1.5 2.0

Source : Hised on various reports.
¢ Casheostincludes out of pocket expenses only,
** 60 daycrop.
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3.3.2.

3.3.3.

In conclusion 6 can be soid thal maize I'ur exe s olher
< . e e

cereal crops in its ugrongqu“qugqpkihility, yxnldxnb

cupU(1iy and bio-muss vse.

e

Multiplicity of use:

Maize yiclds more food and industrial product (han any other

- —

grain, s wtalle Teaves, silk, cobs - all have commercial
value althovsh that of the kernels is by far the proatest, .,
’ R »

Figure 3.2 liusls some of the products of maize and  Figure
3.3 outlines precesses involved in producing a myriad of
l l }l
roducts from mMuaize grain.  Annex 3.4 lisls several hundred

)

woduct s by products  and raw malerials based  on matze.
y R IS

food

Maize is  calen ln__m“o varied Imm_, Lhan  any  other

T T B U

crop. Compared to wheat it offers more flexibility to

Bangladeshi housewives in experimenting  with ils

preparat.ions.
High nutritional value:

Maize kerncl is one o{ thv most ei[:c1vnt capsules of food

T e e e e i e e RN

deqlgngd by nature, 't is a high energy food Laving highly

digestible cuorbohydrates, good protein content  and  amino

acid profile; oil ohtnlncd irom its sera  ig cholesterol

free. Muaize 1o faivly rich in vitamin B and vellow kernel

types are particutacly rich in pro-vitamin A carvolenes which

33 . ‘“\
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Maiize
b

l

Cobs

|

r
Green
cobs

Sweet Corn
Grilled Cob

1
Gran
Cob

Grain Shelled Cab

|

1

Plant
I T I I
Green Chatfed Dry Silage
Fodder Fodder Fodder
Fuel Fuel

|

Germ

Oil

|

High Quality
Protein
Extract

Grits Flour

|

* Bread
* Mixer
* Filler
* Grucl
* Grils

Poultry
Animal Feed -——{: Swine
— Caule '

Starch
l-—- High Fructose Sugar
—— Food Industry . - + Corn Syrup
Dextrosc
— Textile Industry
—— Pharmaccutical
~— Adhesives e, .
Industrial
Alcohol —Z .
Domestic

Fig. 3.2. Multiple Uses of Maize (after Kaul. 1985)
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Steep
water
(Water
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Shelled
maize
kerncls

y

Cleancrs
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1

washing
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centnfugal
separators

L

stagch washing
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Me———  Walcr

L
starch
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+

dextnin
roasiers

1

statch
converlers

Conn
sweelenery

1

dexituse

.

Kgum
syrups

malio-
deatrins

Fig. 3.3. Simplified Flow Sheet of the Maize(corn) Wet Milling
Process and the Principal Products (the Products '
Which are Marketed are [ncircled) (after Kaul. 1985).
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can prevent human blindness, The chemical compositions of

maize grain ave presented in Tables 3.6, 3.7 and 3.8,

In 1964 some high lysine maize varieties wvere identified in

USA. . Thesc are of particular interest in child feeding and
—

other progroms where high lysine content is  required to

over-zone malnourishment. Opaque-2 type maize varieties  are
now available in the USA which can be imported alonyg  with
the high curotine types for the <specific purpose  of

utilizing in the vulnerable group Cecding progroms.
1.4, Export Potential

Some  reviewers have recommcnded thol Bangladesh could produce muaize
priwcily, if not exclusively, for export Lo the importing countries in

Asin  numely Japan, South Korca, Singapore and  FPormosa  {(EFferson, 1983:

~

Haet, 1986).  The authors believe Lhal  Bangladesh @m-:i not /;‘huvc good

pruspecty for exporting maize for e Following reanons:

® Gli’_lif’,l_lffl‘?f’ of marze has bately been crraloe and low  allowing
little, if any, mugin of profit for Bangladeshi producers
(Table  3.95. Even afler accounting For lower {reight cost  at
which Bangladesh  could  detiver waize  to nearby  importing
countries, 1t is unlikely that 1t could compele with Lhe United
States,  Latin amcvica and That land. The cost ol production at
the furmgate level in Bepgladesh is esCinalod Lo be around  $60
per ton. AL Lennt 2 per tan would bave Lo be added  for
collection, cleanray el transpori to the port, leaving no

margin Lor traders and - 0 omevelumly.
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Table3.6. Comparative  Nutritive  Value of Maize, Wheat and Rice Food
composition per 100y aof Fdible Protein

Composition Maize Wheat Rice
Dry Tender flour

(whole) mitled
Energy (keal.) 342.0 125.0 341.0 346.0
Protein (p) 11.1 4.7 12.1 6.4
Fat (p) 3.0 0.9 1.7 0.4
Minerals (g) 1.5 0.8 2.7 0.7
Fibre (g) 2.7 1.9 1.9 0.2
Carbohydrates () 56.2 246 (9.4 79.0
Calctum (my) 10.0 9.0 48.0 9.0
Phosphorus (mg) 348.0 121.0 355.0 143.0
Iron (myg) 2.0 1.1 i1 4.0
Carotene (my) 90.0 32.0 29.0 .
Thizmine ‘myp) 0.4 0.1 (.5 .2
Riboflavin (myg) 0.1 0.2 0.2 0.1
Niacin (mg) 1.8 0.6 4.3 3.8
Vitamin C (mg) 0.0 6.0 0.0 0.0
Moisture (g) 14.9 67.1 12.2 13.3

Table 3.7 Comparative Amino Acid Composition of Maize, Rice, Wheat and

Sorghum
Amino acids* Maize Rice Wheat  Sorghum
dry milled whole
Total N ' 1.78 1.02 1.89 1.78
Argininc 0.29 0.6 0.29 0.29
Histidine ‘ 0.16 0.19 0.13 0.16
Lysine 0.20 022 0.17- 0.20
Tryptophan 0.0 0.07 0.u7 0.04
Phenylalanine 0.29 0.35 0.28 0.29
Tyrosinc 0.24 0.30 (.18 0.24
Mecthionine 0.12 0.22 0.09 0.12
Cystine 0.10 0.10 0.1+ 0.10
Threonine 0.28 0.29 0.18 0.28
Leucine 0.72 0.56 0.1 0.72
[solcucince (.24 0.31 0.22 0.24
Valinc 0.30 0.46 0.28 0.30

Source:. Islam and Kaul. 1986
* Only total N expressed as g/100g and the rest as vy N,

7 D




Table 3.8.Comparative Trace Minerals Composition of Maize, Rice, Wheat

and Sorghum

Irace minerals Maize Rice Wheat Sorghum
(mg/100q) Ory fender  milled whole

Magnesium 144 () 4.0 38.0 138.0 1hu.0

Sodium 15.9 91.7 10.0 17.1 7.5

Potassium 2860 1914 117.0 7840 151.0

Copper 0.7 - 0.3 0.9 1.8

Sul phur 1140 61.0 79.0 178.0 5.0

Chlorine 33,40 34.0 13.0 47.0 4 0

Source: Islum and Kaul, 1986

Table 3.9, luternational Prices [or Matze, Wheat and Hice (US per ton)
Comodily ¢ Jumuury 95 bucmber L At 1
M~1017 o wn - e
Wheut 1531 """"" Gones onise
i}’{ll;"""m”;*"556[&b" ws.00 214,00

Hewi uw(s) ;

Source : Far Basterns Economic USAID

e The quullty siund\xd) n(«nptdhlc (n lhv

R —

very stringent aond would cull for huv,‘hly organized

culling and cleaning operations resulting in capita)

on cernlen machines., Morcover,  the machines

these operations are usually suitable for |

traders arc unlikely Lo juvest on {he sodue on e

already exisling assured supply. Bang Linkes

38
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have to set grelity standards for export cowparable Lo Thai land.,
Moiatuwre and af'tlatoxio  levels would need to be strictly

chockad,

® To be uble to accept Bangladeshi maize on a repular basis  Lhe

internattonal traders, o5 well as ultimale buyers, would hove to

be assurcd ol continued supply., To agcertain the same, moize
will have eitther to Lo produced in larse  block  farms  or
cooperasbives will necd o be ol up.

Conuidderiay  the Lo Cabions cnumeratod chove we feel that gt

e ———— . S ———,

veuld  he ot deost ten v before

l’f_)_l_(_ll_’l_‘_‘ gquantaities  of

welne of good quality cou be pro

cod i Hang ladesh. Further
more, considereble  crfort on auerity contool would need 1o be

piader  In Lhe e Le, One vy do soan aecess Lo Lhe

internatione!  madze wukel would be to redoce  the  production

codly  nnd increase the per acre yields,  substantinl ly. I a
conscious etforl is mode to produce larpge quantities of

exvortonle maize, 1t will jave to be produced in the winler
scason on irvigated, well managed crop land. Winter maize is
Likely Lo Le harvesled ol Jower wmoisture content with  Limited

chances of uycoloxin contawinat jon.

3.5, Industrial Juo

Az meationed  olsovhere,  one of the importont attributes of moize

crop  dg  its versatility of use as a row omdoria! i various  industries.

Attrer D04 Bty noacronsg products and byproduets Crom maize which are vaced

in g gusbos A coratcal industrics, An aversge food alore 10 Lhe  US

L

.—
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carries  at  least o thousand products to which  wiive s contributed

e

dircetly or tndivect 1y, The largest demand 16 For stareh which is uged in
o

the wenefeture of Ltesdtile,  paper, bowrds,  plae, pharmaceaticat products

and supar,

Bany ladesh tmport s 15-20  thonsand  tons  of starch annuall
L o emes s e eeeim e s e e e ot e e

(Bxperience incorporated, 1974, Samd, W79 B Terson,  1983; Pray, 1981).
The sume is woed o textile and jute industrics ond in Jute carpet backing,
paper  glazim? and sateby -untceh making . fo addition,  the pharmacoulical
industry  reguires  several tons of stirch as an exiender in Lablet maoliing

nnd - Lor Lhe product ton ol pluacose, Aumnd L gt ly g required by the

rienufacturers of coumelics, (Table 3. Q).

Several o tenpts have been wade to set ap atarch munufacturing

factories in  the country. Only one wnit  ia in operation  (Halman
Cherticnly--personal  communicat ton). Uuses btubers and vools as ruw
materialy, Causova nod awect polalto are the chiot vow mialerials. Due to

their non  availability throughout the veor aml due Lo various cther
limitations  Ulhe faclory rone only upto 29 Lo 6O pereent of ity capacity.
The  cuners ace tn Uhe procesa of diversifying and moderniaing their  plant
Lut  they  do not intena to malie il soitable ol handiing wize as  a  roaw
misterial,  They do however aduit that the some would be poasible when maize

12 ovaitob!le on a regnlar basis in falure. We made o comparison of  Lhe
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Tuble 3.10. Bstimated Annual Demand for Starch in Bangladesh (1980)

r Eod use ¢ Melrice Tong
Crediewon T
T o
—1_‘””"” Aé i’:; e __:~m_~:/'.l‘.)___
DT e T
Dt e T
Cdateh stey T
Dby T
i ate T e
CMeeetits T T
B

h TOTAIL 15, 590%

¥ dBquivalent to 220,000 tons of majre

Source @ Expericnce Ince. BSFIC 17y,

cosls of raw materials amd discussed he same with Hohman Chemicals. They
did nol  contest  our Pilpures, Yel we could not convinee  them that an
investuwent  on the wmodicticat ion of their plant,  to Heeept walze a8 a year
romnd reliable row wolerial,  wonld he cost offeclive Cfable 3.11).  Rahman
Chemicals s eing cenoidorable chidllenge From the fadenters of starch who
have  pormtisgion from e Government of Bangladesh to tmport the  requisite

quant idics,



Table 3,11, Comparigson of Raw Malerial Costs ol Starch

’Hnw waterials (Staceh % Price (Cost on starcehiBy product ) Net Cogt
! PPR/RE thasis (Th/Kg) L (Ti/Ky) b/ Ky
S
2 T
T
S T
T
T N

aving  cobnideced Ui Tag perriod belween now and  the  time when
sanared ctontities of maive can be gpared for the wanuCacturing indugtries,
and based on oue cvaluntion of the stola of indipenons stareh industry, we
conclude Lat the aeed of matze for Uhis seelor neod nol be taken  into
censiderat fon in waking any projections for Lhe couing Uive vears, 1Tt may,

however,  be  added  Uhal as much ag 15,000 tons of dey maize grain could

ultimately be utilivzed by the storeh fndustey,

should  the maize production atinin the DIf(IJ(;.'v(:1;1;(’1_»",&&_}_[‘};(2L'S in the

905, it chonld be feusible ot that St to consider selting up. of o wet~

willing plant  in the contlry, This plant would have  Che copucity  to
\""“ et a4 o s ¢ T T —_— T e ‘

produce  noncrons  byproduct s including cholostorol  free poly -unsaturgled

edible oil,  hivh -trucloso sugar and high protorn conecotral o (Figure 3.3).

}(ﬁ-nxi.ll,im_{ plants  are not yel operational  in Loo My developing

& T T o N - .
county o, A prlot plant daportoed ivow Jupan by Bangtadesh in LUSY g yot
Lo be dnotailed We projose Lhat fonds be wcde avai bab e Lo commigsion the
same for rosearch purposes 16 1L is nol awlready dowgied bevond repair. ‘The

wos! o upproptiste  orgimizelion Lo ook o.do hae, weal Ler pe ladesh

Coometl for Scientilic und Industrial Hesenreh (BOSIR) .

s ([;:b
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4.

INTRODUCTION OF MAIZE UNDER PL-480,
TITLE III PROGRAM




4. T "UODUCTION OF MAIZE UNDER PL-480 TITLE TI1 PROGRAM

Bungludesh s mignely placed Lo andertaie o tnoval ive action

i}
under its food uid pProgran, It has the Tony experience of food assistance
bosed on whent | o commodity thot was neanrly unknown 16 years o aga. Today
the sume conalitules wore than 990 of aad the Food aid reccived, Ovar the

last  Tew yoeovn, L patedl be food, rodiniribulion syslem ds under roeview

wied a0 Likely to b rost ruelure heneon consultancy  report,  1OUG).

L e

Intradect fon of maive as oo Component of foad aard o the comimp decade would
not enly be  oncable et oosirabde lefp oivoduce thyvs versalile coreat
in o the dict and the crop in the Faving systeans of Bany ludesh, In  {act,
mare thon helping nl Feviade the problom ol Cood defrerency, o modest ineroen-
eal_ed mulee in_the 'L EO ind roduced pain wil Pouel e seeoe for he_cul-
Civalion_of Lhi_crop tn_areas and under condid vonn  where ciee_amd_ wheat
Hre_piving poor refurng to_the facmers., The  various issues perlaining Lo

tparl of waive under PL-180 are diseussoed.
q.1. ACL’;(:]):,(.".:.:L.] ity

Traditiono ' 1y, Bungladesh has been 4 _rige cousmming country.  After

Lhe (r‘i:/l f:m:in\::, focd '

i ygreat extenl by

bitve boeen change

Lo

neorporuting wheal ond polato in the diel. sheat o Lhe neglecled crop of

taple food crop in the country,

eavly aixtics,  has now become the second s

In fact,  heat hag ctobitized food avai Fabidity to a considerable  extent.
Bullc  of the rood aid 1g in the Corm of wheal which is now aceeptod well as
a major wmeal Ly ol! strala of {he Soctely. The mban elite  ent At by

choice in place of rice, at least occasionally, as oune major meanl,
o B —

-
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Potential  of moize  as o significont coumponent of  diet  would of

- L S
course  depend  on ils acoeplance as oa staple food. Like  wheal  in o the
sixties, wuivze ds olften perceived as poor man’s food, The only torms in

b

which il g very popular arve roasted cobs, khay (pulted maize) and  pop

corn, The people of Rihari oripio, who number aboul 500,000 cat it in the
Forw o Plew wiih o withoo! mining with wheat. Our tnterviews with some

represceatalives  of  the Biharis revealed that if waive was  availabie  in

odeaunde guachilics they wonld conmone it by preference, over rice.

Other distinct cultural groups which consume maize us one  of the

stoples  consist of the tribol populalions of Bandarban, Chittagong 1111l

”

Tracts,  Chitbagony,  Jomalpas,  Mymensingh and Tangail, Altoyebher Cheir

populalion excecds 560,000 Phese | ple consume moize in Lhe boried T'orn.

S/

, r
It therelove appears that thoece gy already more Lhan one percent of

Bangladesh’s poralation vho would nol veanive any wersuntion Lo consume
e e t N e e e e e o

maize. Hewever,  proceling wiive as the thied coreal crop of  Buangladesh
would require  inovoducing it Lo the poprttabion at large  through  gradoual

seduction and  persuation.  In o the self targeting class  of rural poor
[ 1) D ]

substitulion  of 25 percent of wheat Tlour would go nearly unnoliced and

would be accentable. L w larger quantity of maize is given in vlace of

whept for 0 U some aponnt ol work in the FERP and cunal digying, il is
e e e T
llkﬁﬂi

Lo b aeeeptod in the form of cracked grain which people could  eat

a4 Statdan by, 0 gold  al o lower price than oheat  in the
modified  volioriny oya'om, there will be o conuidera b of Pt adie, Thaese
I e T
T !
surteations Lowever uweed {o be verified through well  conducted  pilet

\' "

sbucies on aceep o) ity g
o I 8 2 LEX SRS SN S g
pood xecoenl
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Agriculturul  Sector Team of Canada conducted a survey Lo determine
the doemond for,  and attitude of consuwcrs towscds, maize und ito products,

Their tindingy are summar ised:

¢ Green roasted cobs  were by Far the wost preferred form of naize

followed by pop-corn and frivd pgraing. Flour was consuwed by 8

percent. of the somple population. They reported that Pray et al.
(1981)  had got similar vesulls o theiv  survey. Pitha(cake) and

Ehichary prepaced cith pulacs wece also caten,

o Forly five perceot of Uhe respondents reported  increase  in the
consumption of maize in the past 10-15 years. Sixty one percent of
those  who reported o odecrcase in the consuupt ion oseribed the  sume

to Lhe lock of availabilily ol waize,

e While green cobs sre consumed moslly au o suncl frain and  flour
L. R 3 ln

form part of a regular weal (lunch und dinner).

Tubles 4.1 Lo 4.2 reproduced from the AST report (Mohammad, 1985

are sell explanalory.

I may be concluded hist maize is already known to the Bangladeshi
Tood censumers, ot least ne o spack or broehfast food. About one million
of  the population mre colturolly adapted Lo wsing muize as a staple. At

velatively  lower prices than wheat, it should be acceptable to consumers

who obtoin thedv foed Mo the modified  ralioning  systen. Finelly,
given lavger  guontities Lhon wheal per unit ol work performed it can  be

tarsetecd  on soeee 200 wi !

too beneticiaring of the Food Tor Work Progrems.
cloyetho s oes e enn be direcitty brought anto the diels of some 3-d pereent

of w0 Bongledeshi popelation, This dovs not dnclude indirect ase  of

AV ’



maize through poultry and livestock industry. Ultimate acceplance of maize
by the population at large would of course depend upon  the promotional

endeavours.  This aipect ig discussed sepurately.

Table 4.1. Reasons for Decrcased Consumption of Maize
and Maize Products (percent)

Dislike Unavailability Increased Others Total
prices
ireen cobs 14 63 16 7 100
Grains - 66 34 - 100
Flour - 55 45 - 100
fitticrs - 33 67 - 100
ISh 1 61 22 6 100

Rounded.

Suurcez AST Survey, 1984

Table 4.2, Maize Considered as a Cercal/Third Cereal
Crep by Tncouwe Group (percent)

Income Cereal craps Ihird cereal crops

qroup

(per monlh) fes  No lolal Yes Ko Total

Less than 91 1 100.0 86 14 100.0

Tk 1000

Tk 1000-2500 L2 18 100.0 83 17 100.0

Over Tk 2500 47 13 100.0 84 16 100.0
Rounded.

Source: AST Surveys, 1984
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q4.2. Form

Once the decision is made to import large quantities of waize, under
the PL-480 Title II1 program it will need to be determined as  to  what
form(s) it can be imporied. Figure 4.1 depicts o sugpestced  flow-chart,

prepared on the basis of a number of considerations:

e keeping quality of the ingredients under consideration,
e censumers’ prefercnces,

e expected lag time in offtake,

e 3slorage capabilitics, and

e preferences of the end users.

Bangladesh’s climate requires thot the grain be of flint nalure so
that  the damage due to humidily is minimuw. Even flint grain can nol  be
stored  for a prolonged period al higher than 14,5 percent moislure. It
will otherwise become moldy. The germ o matze is rich in prolein  and
lipids. When acted wupon by inherent  enzymes proteolitic and  lipaze
aclivities get—-in leading Lo riancidity and deterioration of taste and other
organolaptic properties. fThervelore, degermed (cracked) grain is preferable
over fTlour or grits. This is porticuarly valid i1 the dent varietics of
grain are imported. It should be pointed out that dent corn is more likely

Lo be avuilable for export from the US roather than the {lint type.

As  depicled in Figure 4.1 out of the 10,000 thousand Lons 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

for immediante distribulion. There should be no difficulty in getiing this

At
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small quantity rapidly Lo tae cnd usars. Flour would be targeted directly
on Bihari populotion living e coups in Dhaka and Mymensingh areas and  for

divect sale fo them in Soidoor and adpoining areas.

'

Thivty Lo forty percenl e St housand Lons could be shipped inlo
Bangladesh in the forwm of degermed grains or grits of either {lint or dent
Lypus. A part of this Form of gram will go directly to  the tribal
populatious  and o part to the {Jonr mills For conversion into flour for
wixing in oa L3 ralio with wheal Flour. An already mentioned, it is this
form L.e. mixture with wheat Cloae which i likely to he the most effective

way of introducing malvie.

Phe remaining  part ot the 10,000 tons would need to be brought as
full grain. This maize should pretferably be all of the il nature and
yellow in colour since o major mropoct ion of 1t would be sotd Lo poultry
farmers who have special preflerence tor vellow hint Lypes, il stored at
14- 15 percent moisture, tulld geain maize can be pradully roleased without
much loss in its quality.  Thes would however be conditioned by the quality
and  coisture  conten' of proin b the time of its export and  the keeping

gality of the ~optainer ship.

As alrendy discursed,  under the scetion on acceptablily, more grain
would be released to consumers in Lhe Torm of {flour than grits or cracked

groin.
1.3. Quantity

Bused on our disensstons  with the various authorities and in
considerations of the acceptance and other relovanl assues, o phased  plan
for  import and distribution has been dirawn., These projections  could  be

A
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Table 4.3, Volume and Value of Annual tmport and Local Production
of Maize 1n Bogddadesh {(based on recommendal tones)

v Hecommended Dn ot ! Locad Producat ton o hnvestment on
e SRR N e - esearch Extension
: CoVaehae (e ' Uatne{milron aand promol ton
Voo, Slian gy O Ve ooy SRR [
Yeer | Tons) CToday pricee CTons ) price '
1988 10 X 1.70 : 5 : 0.55H X ritl
1989 10 ' 1.70 X t X 1,36 : 7064
g [ovg 20 X 3.10 N : 04 . G
e Lo B
Pyl o200 4.40 Coo200 3.0 ' Ai
gz 025 X 1,25 : {0 . v, 10 : Al
1993 30 . 5.10 X 15 .00 X
1991 46 X 5.5 R ' 1. 50 .
1995 45 ; T.65 v hb . g.U5 .
1996 45 ; 7.65 LB : gonh :
lau?r 5o X 1300 Chh X 9,550 '
199+ 50 X $%.50 C 60 : 1oL 20 :
raga 50 X H.A0 N $15 X 11.05 . 3400 (Total
X X ; . : A5 years)
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Poultry leed industry,  ioclading cxp and broiler enterprises, under
the private as voell s publye secltors,  has demonstratoed a delfintte demand
of 5-8 thousand tons of matve.  Theeelore, alloealton of 5,000 tons in 1988
15 o foir estonie, Simtacly,  Nvestock toadouctey in the public  sector
could use at least ¥ thousand tous ol matze 1 vhe  some  was aval lable,
However, we did nol allocale itwported saize for the  Tiveslock (eattie)
gsector in viow ol {he limiih»-{ ot el tab e eatimatens sovaittable o ag, W
sugpest thae a swall feasiba iy study be conducted on the demnd in this

seclor.,

As shown in the Table 4.4 po demand For matze is anticipated  from
starch or other industries o 1985, | We do not support the claimg that a
posaible demand  for matee i immediale falure by any  industry in
Lonyg Ladesh, | We  doo onol ayree with the ceports that o reliable  demand
existag for maize Lo be used e the iy ral sector,  in imecediate Tuture.
oo taclt our projections ol 0 thouuand tons shown in Table 401 for the year

1993 are Lo be Lalken wilth coution.,
1.4. Price

To fix the consumers’ pirice for maive 15 o delicale lusue, 1t would
affect the farm gate price i and when the mavee s produced on o large
senle. More  dwportont o the pasycholopreat effect of ity price on the

Lo wheat or

consumers’ acceplanens, 1Y Lhe price of maize is sel toao close
coarse rice, 1t owmay not bhe Pifled, Shoutd the price be set snantticantly
lower, the consumer might consider 10 Fo be oan inferior copmodily and again

reject i, s detfficatli for the anthors ot thiz moment ol Lime Lo malice

firm recommendaitony on the consumer proee since the grain wmerket is highly



volatile due to prasible flood  damage to Lhe rice crop. Yoo can only wale
a general recommendalion that whole grain and maize tlour Proices may be st

at 15 percent lower than the corresponding peice of wheat and its Plour.

I the lomg run it will be pecessary to conduci o sindy  on Lhe
respotnge ol consumers,  as well as producers, o chonges wn Che prices of
maize  comapred to other grains. POy be added here that oo the carly
eighties  the international prices of waive,  wheat and milled rice were in

the ratio 1:2:3. The tatest ratoo gw QU8 o0,

4.5. Targeting

As already mentioned the most approprinte consumers of maize, in the
initial stages of its introdoctton,  would he ihe HOU GO0 Brharia, 500,000
tribals  and  abonl 2.5 willion rural icodloss and dinadvantaged  group:s
covered under Che FEWE and Vol bnoadddriton, b woudd be vasy to o supply
the maize to Lhe jails, orphanages, destitule homes, child care centers and
purhaps Lo Police,  Ansare and defence forces.  The polential recipienty Lo
he  covered under the above menlronced cotepories will be fairly  large Lo
absorb the 7,000 tons of wmodve propesed 1o Che Drest phase (1998 and 10989,
In the second phase other potentiol consumers,  pacticularty o the  arban

avens, can be reached throogh e coen aarhet sale and dislebul ion throu,h

shatutory  ond wodilied valionon. Ciher postable conamumers e small and
large bakeries. The avthore did cxplore the possibilitics of wsing  miize
ag oo e omateriol for the prodisctton of gophist rented b cal Fant Toodes . I

wits Founel thal there ar 0o copropei e nreoan st Pood s cntsbing in
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the counlry who  could wse moize ol this slage, Perhaps o another Live
years,  when maize has estabitshed ttoelt well,  Lhere would be scope for

such expansion,

We  recommend Uhat toe following specilic geograpbic areas be  taken

up for the introduction of wmaize as {ood in the Tirst phase:

o Dhaka wmelropolilan ol Mymenssngh orveas: The  Larpel  population
would Do some selecied Birhari camps to which maive would  be given
through  Vulnerable Group Pecding,  Open Markel Sales or o special
vationing  proyranm, small qiontittes may  given Lo orphanagcy,
destitote homes and For relict work.

e Saidpur wrban arear Mavee Slooe alone and mised with wheot {lour iy
be  sold  through  the Open Markei Sates Progerawn or, possibly, a
special ral toning oporat yon.

e Chittagonmy Hilly arcas,  Madhupuv,  Tongail and  Jamad puics Grit:u,
cracked  and  whole grains to be dispensed through ration shops  and
Food for Worlt Program awmed ot teihal populal von.

e Nilphomnri, Nangpur, Dinajpur, Thalaryacn, Bushblia and Jessore: A
few mnjor Food for Work proyrom arcis may be sclected  Tor inilial
pilot stilies. In this case, substitution of one-fourth wheat wilh
waize may be abtomplod.  Allev dely, o comparison Lo wheat ) Targer
quantities ol whole prain motse aprits o matze Mlour may he

distributoed o place of wheal

4.0, Preparutionu

Madze  can beoeaton oo hundeces ol Gl erend wayes, Atarting  wilh
green boiled coba Lo highly saphaoat < hreok ittt feody can he proparod
out ol maize. A DHisl of some S0 preparations adapiable in Banpladesh 1o

o T .
Nt V



reproduced in the Annex 4.1 {Istam and Koul,

listed

monograph. 1L ghould Le conuy to po Sarise

As  mentioned corlicr, il ferent

in different ways. Aluo differenl

additional ingredients  of  varying costs.

versatility 1o boe coolicd wiih

The poorer targeted consvmers off

initial are most likedly to eat 1L in

stopen

Hooti, Pitha ond localiy jrooduced hiseails.

casy to make and do pol

LaBi) .

there were test cooked by the wives of

Lypes of preparations
Onee-

nearly no wldrtional

Lie

Attt the preparations

the authors of the original

the same.

commun b res wny prefcr Lo cal matse

would  require

apalng,  matze has  Lhoe

coslas Lo preparations.

Rany laddesh who would be ywiven maize in the

Form ol Khichuri,

shatu,

All these preparations  are

reqieire any overhead expenses.

4.7. Promotion
Most of  the polenting maize consumers inlerviewed by ws menlioned
that supply should be matehed by intense promotional compaigns  to  dispel
the following wrong nolions:
° Maize 1o used only  Tor tivestock consumplion in the western
countries and is nol 'ti for human consumpt ion.

e Maize is poor man’s food,

° Malze is not as nubritious as other

poorer, cspecially for the children.,

o Maize can not be caten for luanch and

The authors recommend o  well

Jaunched before maize is inlroduced in
should be professionally designed,
possible media including newspapers,

5y

to be caten only as a

coreils

dinner as

funded
the consumer market.
basced on careful

Journals,

las e resort.

and its digestibility is

a maln wmenl.,

sustained  cowpatyn Lo be

This campalgn

markel responscs. All

radio, lelevision and f1tug
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should be mobilized simlianeously and the cumpaipn should be  continued
unabated for several nonths in a row. Along with  Lhis  {familiarizalion
campatgn, home science graduates shoutd he eaployed to demonsterade simple
but attrictive preparations ol muiee alb Zita and Upasila levels. A
nationa?! maize promotion commiliee,  wilh branche: ot Zila and  Upazida
levels,  should hold  practivead demonstration to poonfoarise walze  dishey.
The female cxtension apgents i the depoarbment of Aoricealturnl Exlension may
be vequested Lo asarst o oon the conmp o, Ao throuph theso apents small
packets  of maize scedsz cou'd be made avatlable to all lhm’,‘ pitimary and high
gchools in the rwral areas (o Fams Dioveve thea weoth the antee plant . Even
in the wurban elite olass maize dishes coudd be  introeduced  Chrough  Food
fairs and other meany. The  ponl wonltd be to introduce maize at all
possible levels through a sustatned compaiyn, In the tentalive buadget
suggested  lo sirengthen U - nationa! watze  consuption  and  produclion
program, wa  sum ol Usg260,000 has been allocated foe o five  yoear  period

(refer to Chapler 5).
4.4, Processing Hequirements

Since it is not advisable to dmport malze itn the foram of {lour tfor
reasona of limited keeping quality of the same, it 1s neceasary bto consider
the processing requirements of imported maive. One possibility discussed
by several authors, and rceccommended to us during personal intervicws, is to
gsetb up a central Tlour will in private seclor at Chitlayong with subgequent
scope  of adding the welt milting process 1o Lhe same, We o nol recommend
the welt i lling process o the carly cltages of mize  introduction  and
production dne  to uncertainties nasociated with the scope and rate  of

expansicn of muize. Secondly, wet milling Lechnology is Cairly complex sand
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is not yel popular in Loo meny developing countrics. PIothe vrain can nol
be imported in degermed or crucked stale, it may be advisable to sot up a
siwple  degerming plant in Chitloyong. This plant, with a capacity of 5

tons a day, would beocme self supportive sioce it will yvield two  valuable

by products  numcely  maize ol and CHE fconcenlrated marze  prolein). The
lutter  product  could beowesd an concenteated poulicy Teed or o a row
material  for the buby food preparalson with further pur fiealions. Other

less expensive apporach is Lo digtribute maize through uisting flour mills
ond through mechanized dicsel7electric powered Chalikis. These arce already
operating  in the well developed Tipazibas and ave current Iy goed Tor wheat
milbingg.  The only catch in adopl sy thos ronte s e possihile delays that
might  occur between import and distribution, leading to deterioration of

grain quality duaring storacse and tronsit.

All  the intact or cracked grain, thal might be distributed through
the FFWP and the ration shops, is likely to be round with  hand Chakkis
into grits or to be hand pounded 0 Ghekis, The Lribal  consumers  are
likely to prefer this option while Bibari population would prefer getling
the groin milled in swoller backvard motorized  Choklois. For the
consumpt ton by other commmitties,  asing waize o onefourth ingredient of
wheat flour, centralized il deseribed above, are recomwended. It may be
added  here that existing wheat Flour mills can be used for the milling of

maize withoul any modificatl ion.
4.9, Quality

Some aspects of quulity requirements of imported maize have alreddy
been disucssed in the section on ncceptability. The following usttributes

urc important:

60 ‘ L\&



e moisture content below 15 percent,

e flint, nol dent, struciure of grain,

e least intestaiion with weevils and other slorage pests,
® no aflatoxin contaminat ion,

e no rancidily ov urie-ucid,

e least infestalion wilh extragencus secds of weeds and
olther graing, aml

e Ircedom o ral and mice damagte.

Most 1mportint of  the above ment ioned requirements 1s the  flint
grain  glructure which is desived in Lhe ropreal areas for longer  sheld
life. Control of moisture content below 155 will Lake care of mosl ol Lhe

posl harvest losses cserilod Lo mierches and cryme act fvity,

To be able to mix the muaixe {Hone with whoeatl flour, t{he texture and
particle size is of conscquence. Too Tavge o particle gize will  nol  be
preferved.  From the nuleitional pont ol view, (U is helter o have yellow
colourcd eundosperm since 11 wonld hive. adeauat e covotenc conlent per 200 ¢
serving  to meet the consumers’ vitamin A requiremsent. Some consumers ey
however  preter white cotowr, partheularly i1 it is slightly swectish  in
taate, Grits of dent-corn origin and eracked dent corn will be preferred
by the consumers who mighl make Shatu (fricd crushed yaing or ca! boiled
preparations alkin to rice. Trabal populalions ot Chittagony Hill fTracis
and  Madhupur are likely Lo prefor this form ol proain, To  avoild  the
adulteration of wheat with marzc Flour, yellow coloured marze would  he

better,
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5. COMPREHENSIVE ACTION PLAN FOR RESEARCH AND DEVELOPMENT

5.1, Overview

A curetul  review ol the exntaing stotug ol mneae mroduction and
research in Banygladesh and an ngsessment of the prospects of this erop have
led us to recommend o strateyy for 8 & . The salient Ffealures of the sume

are given,

e Sale procceds of maize tmportod under PL-ABO it e 141 in the first
two yenra will Cinance the progrom for 5 yeors. The imports wmay be
raised from 10,000 tons  in 1988 to 59,000 tons in 1994,
Simultaneous yet steeper increase in local production,  frow 5,000
tons in 1988 to 65,000 tons in 1999, should be aimed at. This would

be possible only if the proposed resenvch program is in place.
3 : I

e Simultancous investment on o crash program on the promotion of maize

would need to be made,

® Modest quantitics of sced will need to be imported in the beginning
of the program until local rescarch and seed production programs get

off the gound,

e Investment  shou!d bLe made on the services and eredil for at least,

five years in Che selected arvens of maize production,

e The procurement and consumer prices ol waize shou'd bhe set at least
10156 percent below wheal, Actual prices shound be determine ! upon

carcelul  unalyses  of  demand  and supply, which may  be  revioewoed

periodically.

R
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The investment on research, development and promotion could roughly

be made in the following proportions:

Investment Percentaye
Rescarch & Coovdination 30
Prowmolion 10
Seed & Seed Production 30

Extension, Training & Technical
Aggislance 20

Credit & Scrvices {0

Total 100

Relevanl survoeys vLlot studies and rescavch on dmporianlt  igsues
y {

should be conducted in a syslemal o manness, Scwe ol Lhe jssues are
identified in Table 5.1, Annex Ho b Hisls vecompsendid tons made  at
the Workshop on muixze held at BARD in Maveh POk, The  same  are

still valid.

7
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Table 5.5 Turther Studies fiecommonded vn Halze
Consupption, Distribution and Production

I A Study Vo Subject b Mature amd ) Time 1 Iastitulion i
; ' i Vobriwity o Thegmired i
i i { H Plaon i) |
: ....... : ........................... _"- - ; ; : V.K4.,..“.-_.“-_.._...._--..,:
PoL L OS] o ! Food ; ! | !
) ba) fores In which selze | Honitoring | : Ministry of Food, i
H i Iy consused 1 Chitle- ) : SR, i Hlstitute of Howe #
H Voooaong B Tracty amd o Mot Suteneed JUu : Hreonesten, Tastitute )
' i by Eihars X i i vof Hulyition 4
H H i i H ' '
i b Innovatlve studies en : H Vs tttute of Hope '
! ' the wse of watie w1 Hom v oApplivd H Econonivs '
H ! and Hour o forg! TR NI S V) i H
' v food preparation J | : i i
: ...... l|...___,....__.__..A_....‘._. : .:-_...._--....v..,.‘.'l.‘....*..,.-,..:...;.. .- A.A...-_--..-,.._Il
o 11 ¢ DISTRIEUTTON | ' | : '
i Va) Fargegate and consue ) Evenomics 1 SUrveys i ibhectorate of feri-
; Voomerst opriee studive wn o R A el turdd Harketing and)
i Vo matie and 1ts parbetiog) ‘ H o Honttorieg Unit
| i : ' ' i i
' v by feasibility study en oy ' Whire terate of Aari-
H Voo the salf-targeting of ) Coomesics |t S veulti gl ety andi
: boomalze : i ' Food Hundturing Unit
i ' ' ; ! i i
i v Maize in Child Feeding | Suciv- i ohpplied H Hnstitutue of Hotri- |
! I Programs T TR I E ) vbion :
R R e o jrmes e Jrr s e e |
VIIT 4 PRODGST TN i : # i i
H 1a) Preperation ol o woth ; i i H
H v plan for breediny, vAgLcul i e Planning i ! :
: v dyrenomy, pust-harvest | RS N BAR] 4
v 0 and other research ) ; i ! |
i j | i i i H
{ i b) Horkplan tor Seed Pohgriculburat Flanning H i i H
! i Production i VoLogy I 1BADE & BARI i
| ! : ! : ! '
' i ¢) Cost-temefit studivs 1 A dvono= | Srvey ' A !
i i TR Pl | 1BAR] !

Priorities and details for these and/or other siwdies will be dolermined by relovent institutes when
the project gets on 1ts way.
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The projections used o this study would  appear to o be highly
conservative in  comparison to the ones made eoarlier by lsbum and Kool
(1986) and by the AST (Mo  ammod, 198G . Owr codaneten oy tae Fermed o be
"achievable” while the cocrlhier estiwabtes coufd be o called “desirable™,
Exasting  market opportunitics,  scope of disteaibntion of sratns and Lhe
existing  research  and  extension prepacvedness have ol b taken doto
consideration in osetting theae poaly, The basite theme 15 to sradually
increagse  the inports while symaitancously increasing the local production,
uging the sale procecds of the two initial yeurs of amport to sappord  a
five-year R & D proproam. FEoay our enpectation that Lhe local  production
us well as jmport moy excocd our progect ions, We: however hope that, given
neceszary  policy  suapport,  the prowmolion and extension would nol let  our
projections fall uny lower, tn oy cioveey, the tevel olb efTort, investuent
on R & D and the stve of the propeam may be detevsined after o thorough
review ol onr recommendal ions 1g mende. At this stage our  recommendat tons

may be treated only as a gurdedine for Jurther discugsions,

The tentative budpet out bine presenled in Table 5.2 is based on the
agssumption Lhal sale procecds of 20,000 tons of maize imported tn 1988 ond
1989 will be ploughed back ruto research, development, extension, promotion
aad serviee components ol an tntegrated s e developuent progect., It has
been  assumed that maize can be sold ot least ot $170 per ton (roughly Taka

200 per mound) o the locul macket, yielding $3,400,000 for 20,000 tons,

Eighteen line alems  have been jdenlified for  investment in Lhe
support of a nultional malze production and consunmplion progranm. Table 5.2

is selfl explanutory.






Since the proposed R and D program  would  involve several
ingtitutions, falling under five different Ministries, 11 is obvious Lhat
o project co-ordinat ing hcnl;ﬁ wotld necd te he Pormed., The: some could  be
done  eilther by cxpanding i cxisting Lask foree on maise,  appornled 1o
1985 by the Minictey of Agraoaltace,  or by forming o {resh comnmiltee  with
the Minigtry of Food au the €O ordinat g aunlharity, The commit oo ghould
have  full  authority to makce hey decisions and Lo pive directives to  the
various agencies  involved in & D. A coordinators  offiew, to  deal
exclusively with the promotion of marzc,  may be sel up. This office would
in turn cooridnale  the cotiyre progras and support  atl  rescarch  and
development  activities under the some. Heaqmisite Punds may  be  released
peciodically  as  per schedule deawn in advanee, Annuad budpels  for Lhe
individual  arcas of aetivity  would have to be drown when  aclion plan
boecomes operational.  The success ol this co -ocdinaglod propram would depend

on  the degree of coordination provided by the coordinator’s office  and

cooperation provided by the constituent inslitules in return. The weakest
link would become the irst Limiting factor. Fig, 601 and Fig., 5.2 depiet
the essential components  of  Uhe proposed acltion  plan. The need for

ef'fective coordination and linkages awongst the institutions becomes ol ear

when roles of relevant organizations are well understood.

The distribution pnttern of maize is already discussed in chaplers 4
und 5 should be read together to cowplete the picture of--a comprehensive

plan recommended by us,
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5.2. Research Preparedness and Priorities

Maize hos been vescarched o Boangladesh since conly seventics  bui
due primarily to loack off funds,  cmanating from fack of povermment interest
and  policy, limited rvoesults have  been achieved. Serentiste ol Lhe
Bongladesh  Agricaltuaral  Rescareh Institute have  conducted  profiminary

rescarch in the following mrcas,

e vartebal adaptihility,

e respongce to Certitizers tneluding MIPNS.

o rvesponse to irrigalion and drainage,

o inler-cropping and mixed cvopping,

o plant density,

o discasce-pests surveys,

e gocio-economic studies including marketing,
e slorage practices, wand

o cropping pablcrn nnalyses,

Field Urail resulls are also available with the Mennonile Cenlrol
Committee (MCC), However,  move asyslepntie and coovdinated on stabiron and
on- farm rescearch is required Lo be conducted for ol least three consequt ive

years o Lo o to recommendat 1ons that can be saletly mode Co dlooe [armers

(Frazier, per. com). Post harvest studies on sheliang, diviog, storage
and  bulle  hundiing necd to be initijated. Lyually tmportant e hitherto
neglected studies on ubilization, consumption aoud nuteition. A prroject

proposal prejpared by Bangladesh  Agricaliucal  Hescocch Institute Wil

submitted 1n 1983 to BARC Tor funding. U wioss never approvied, L was
wimed al on-gtation and on=farm vescuarch on JJalze apronoa, The Litle o
summary of the budget of this project  are  reproduced o annes 502
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(Frazier, 19H3). The ayronomic rescorch priorstres odent t0oed in thia
dormuent  still  remain val id, A ccwprehonsive Tist ol vveras b researeh
prooritiecs on Maive is given:

. Surveys on agro-edaphic adapltabo ity HOCTO CCODOmMI ¢

acceptance, profatabibhity, woket g, Pood e and ut i lizat jon.

° On—station_rescarch on varietal trials,  opronowre o ooods, waler
manupcmnent,, fertiiizer  practices  pest mangeseol,  oultural

practices, populatyon dentity, harvestUing and shel iy, deying

and storage.

On-farm resarch  on produclion practices, aduplibitity, input
management,  fodder ulilizalion, storaye and uliireation of

grain,

1 Nutrition_ond Home_Scicncee  rescurch  on ucibizatton and  Tood

use, and recipes.,
5.3. Links with Qutaide Hesearch Agencies

To muke rapid progress o rescerch o in mioniunwe poessible time,  Lhe
research scientis?s working on mnze in Dangladesh would have Lo maintain
close and constunt touch with oulstide  resoirels Gpencies, oo ticntarly
CIMMYT  in Moxico and regional progrom tn Boanghok.,  tThe inpuls fvow oulside

!

agencles  will anclude trainin,,  techheal assistance  and  lranster  of

naterials as well as technology.
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5.3.1.

3.

Table 5,

Tentattve Traioine Schedaie

Training

Bused on the existing gaps a tenlulive schedule is presente!

(Table 5.3).  Allocation of tunds for this training bas boeen

made in Che provision budset given in Table 5.2,

o dkedlp Steenpthen desearch and

Devie Fopment of Maioe beprovem nt Propsom in 8 e fbadesh
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5.3.

Techs ical Assislance

Technicul assistence from CIMMYT would be required  on

continued basis Lo help push the breeding program  at  an

ancelerated  pace, Malterials and teehnology  pencerated  at,

CIMMYT would he casily available i CIMIYT scientists would

moake  perrodse visots Lo Banglad sh, A ncworandum  of
ulerstanding  already  exists hetween the GOE o and CIMMY'P,
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5.3.3.

Under this agreement. Bangladesh has free access to technical
vsgistance, hnow-how  and matorials  of  CIMMYT. [t is
recomrended  that o tear of two CINMYP sceientists visil
Bamrladesh  in Tate 1U88 to help prepare o research  scheme
for l'ive yeurs. Therealter, at least vne visit per year of
a breoder, apronomist, pirlhologist or cintomolaogist
(depending  on the nced) may be required  for ive years,
Bangliadeshi senior, and joor, seienlists would he vigiling
CIMMYT  and other watze tmpirovement centres in USA for short

and lony term traning.

Materials and Technology

One of the prerequisites of  maize improvement program is an
appropriate  germplasm beoo including advance breeding lines
availuble with CIMBIYY. pang ladesh has specific
requirements, quite dislUinct from the Lalin Ameriecan ones,
e.g. Tflint yellow kerncle are preferred over dent typos.
Once basjc maleriols are made available, local scientisls i
cooperation wilh, and  mder the guirdance of CIMMY'T

scientists, can breed suitable lines.

Apart  from sced,  Lhe production Ltechnology, shelling  and
drying  techniques, stor:ye  methods, seed maintenance
techniques  under Fwrmers’ conditions and other appropriate
methodolopy  have  to Lo reanslorred  rom oulside, Also
required  will b cogt el Vective shel Ding and drying  lools

and storope theivities suitable Cor small Frm operalors,
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5.9, Appropricte Productic: Technolegy

Matze yield estimates,  n Bamladesh,  ranging from 1 to {4 tons/ha
el grain have been reported by various invesligaltors.  The qualily of arain
shows  considerable  variabi | 1 by, The reasons Yor thege farpe  varvat tons
cordd be traced to the Tack of uni fovm production technology 1ol lowed by
Vi s under di et stowiny condit tons., Reseavelhers woutd  noed Lo
standordize  the productjon technolopy for different inteoded cnd-produacts
of muize and for diftferent local ong. Production in tlie w llli,t‘): season  1s
Dhely o canse losoep et o tor deyving and st O, For farge drying

aperal lons,  meead O desauned for paddy can be cifectively pased.  These

can Lo oprodeced locally in Comil la,

In  the mopsoon senson Rharif-1 crop) Lhese aspecls need  special
attention,. Fertilizer and water requirements would need lo be worked out
for specific conditions. On farm fertilizer demonstralion Urints should be
carried out throughout the intonded HUOWING Al'eis, As  mirize product fon
grows in the  country  the insect and  Jdiscase problems  will  increuse.
Appropriate  rescarch  in o this  area should be nitiated vight from the

beginning.  Anncx 5.2 oullines majze production Lechnolopy in bricf.

5.5, Fxtenvion

The  Departuwent  of Avricutiural Kx tension has  conducled  on--farm
trials on wnize sporadically ot various locations in Bamiladesh, The
daln gencoratod are naot syslematicnlly compiled. However,  based on our
discucsions  with  several  exlonsion persenncd the follawing  could  he

soncloded,
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e Muijze o be a pood substitae For uplond Aws o yoree crop whirels s

risky and low yielding., Wilh comparablie tnpuls, woaise woutd pive

betler returns to farvmers. Miize has bheen oo Socevasgionlly
under  rain-led  cero-Cillage conditrons, A Ui srane Uime QL
responds  very favourably to high inonls. Martre mobvwres carlier

than Aus rice,

e Furlures in the oxtension ol ths crop in the past could  bhe
ascribed  to a  lack  of agsured macket  on the one  hod  and

deticiency of quality seed on the other.

Maize extension workers  interviescd are convineed  that o orash
program on maize, sepported by a sound pacliane of proactices and some
crod U oand promot ton, would he suceesstul, They too agree thal maize
has  the  potential of becomne the thivd iwportant coreal  crop  of

Bangladesh  with added beoeivls of fodder,  JTuel and Clexibility  of

hoarvesting 1 one.

In responsce to the recommendal ions of the Task Fervee on Maize sel uvp
by the Ministry of Agrviculture,  the Depacrtment  of  Agricultural
Extension initialed a joopram of intensive caltivation of Morze  in
rebruasy 19870 A thousond aercs o marze, spread over twenly Yilas,
were  planned Lo he broanphl onder caltivation.  An arroogcmnet wag
made  with the Phoenrvg couwdtey Lide Lo iU the eotice prodoce ot
Tauka 175-140 per monna. s o dnterest Lo not thatl favmers ol
Rangpur  and Dinajpur refused Lo sell their produce at the  stated

price to the Phoenixy Poullry Lid.  gince they counld soll Lhe same at

more than twice that price in the local markels.  (Anpex 3, 1)
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From our discusstons wilh extonsion of fiesals 1t became oloar thit
inter—depavtmental  cooperation et coorshiand con are necessmy Lo
prepare  sels ol peconmendatCions for the Farmers ol di Flerent

districts ol Biwglag-sh, Ao the Ly Supply  of requisitoe

quanltitics ol sced amd olher inpuly iy pecessiary,

Sample  of & simple pamphlets tor the extension of  waize  among

5 5

Tarmers ave given in Annex 5.4, ana 5.5, These recommend malee both
)

for cultivation and consumplion.
5.6, Seed, its Requires—n! und Production

Lack of guality secd b been mentioned Lo be om- of the botl Tenecie.
of Lhe matze cxpansion procsram in Bangladesh. Some imvarted  seed  {rom
Thatland, seed producecd by the Savar dairy farm (Sovar | oand 2) and some
non--deseript  open pollinaled Lypes,  relained by formers Ceom Che badlke of
the  seed supply in the country. Rescearchers at BARY hoave recerved  some
advanced  lTines  of secd from CIMMYT from Lime to Ui 50 have some non-

yovernment volunlary agencics.  Following obscrvat iong could be made:

e Bangladesh, requires adequate ‘starter’ seed quantity of a flint-
type yellow-coloured, discase resistanl, early maturing opcen
pollinated wvariety ol maize that can be multiplied at  farmecs’

level without the risk of running out in the next 3-4 years.

Conaservative seed requirements lor the  suggesloed  expanglon

program are given an Table 5044,
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Table: 5,40 Sced Requivements as per Expansion Progran
sugpesled in this Heport

Year | Area ¢ Tons ot seed i To be v Coglow
V000 b needed e ) Stmported o 1000t on
: : fyr/ha : R T
190k ' 5 : 1Q0 v 100 : [0
s : 3 : 160 C 200 , 200
a0 : 12 ; 240 o200 ? 20U
Yl . 20 . 400 v 200 1 200
92 ' 30 : 00 ¢ 100 X 10y
IR ' 46 ' 400 ¢ 100 . 10U
24| ; 50) ‘ 1000 o100 : 100
gd : hd ' 1100 c 100 : 160
96 X 55 : L1060 v 100 . 104
a7 X 55 . HiGO : 50 X Hi
oy ' 60 ; 1200 : 50 : H0
99 ) Gh : 1300 ; - =

It should be ensured that the maize imported under  the  Pl- 480
program does  nol et used as seed,  particularly if it is  of
hybrid origin  and of dent rather than Flint nofure, Farmers and
extension workers  would need  to be  educaiod to know  Lhe

differcence between the edible and seed types.

[f any grain  is  wade  available speciticaliy  for the f{ood
eroduction purposes,  which is likely to be of hvbrid origin  and
perhaps lale in moturity, il should be ensured Uhat Uhe same does
not. gel mixed with  the  open pollinatad  seed vintelies,
Stmtlarly, the sced varicelics used in very cmall quantittoyg For
popcorn  and swecel corn purposcs shonld be kept isolated. Beess
solution for aveiding undue miving is o produce seced ol rsolated
Tocations and strive for o poneral purpose variely tor prain and

fodder.,
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Realizing thalt in the absence of o sound geed production  bese,
maize can not be expanded quickly, it 1 recomsended thal a seed
production program tor maize be  launched by the  BADC, An
allocation of $300 thousand hag been made in the proposced budpget
for a souad seed producticn program, including for the provision

of some secd processing equipment in the Lirsl year of operation.

In the first two years of expunsion program atleast three tons of

quality secd would need to be imported from abroad. This sced
should be  of flint nature and not a  hybrid. A composite or
synthelic variely would bhe required, As local breeding rescarch

and seed production elfort grow, the need for imported seed will
gradually taper off,
Farmers  wounld necd to be educated in the maintenonce of quality,

proper  handling  and  storaye of  sood, seed  quality  can be

maintained at 19.5% moisture.

The Bangladesh Poultry levelopment Associalion has  expressed
interest in the production of quality sced  through contractual
arrangements  with  BADC  and wilh the contract  tarmers, This
possibility should be turther explored since il would delinitely
be more effective than leaving  the respensibility  of  seed
production with the BADC, Table 5.8 lroces the stages ol seoed
producticn, organizontions involved amd Lhe price ratio, Figure
6.3 outlines a wmodel incorporating involvement of private sced

growers in maize production,



Table 5,5, Sequential Steps in Seed Production

Type of Seed | Breedor’s 3 Foundation | Certified | Commercial | Grain
Organizal ion | BALed : BARL ; BADC v Privale : -

' X : ;o Growery X
Seed price X - : 100 : 10 ' ) 1

ratio

e Appropriate drying techniques and storage containers would necd
to be rescarched to recommend  cost-effect ive techniques  to

farmers,
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Maize  yields several  hundred products, bhy-praducls  and
materials. These  could be cinssiticod on the basis of their end use

following catogoriog:

(1) Food

(2} Textide lodustry
(3)  Pharmoceal icols

()  Chemical (ndustieies
{(H)  Conutruc! ion

(B)  apdosives and

(7) Cosmelijces.

A List of Products is given.

Iaw

into
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List

Paper and paper pro
parchment

Adbesives
Hakery products

Rakery ingredient
anda ingredients

Satad dressing
Dry batleries
Canped {eoad
Binder compounds
Borler compounds
Brigquettles

Chew ing g

Colour carrier in
paper printing

Cones for Lce crean

Conf'ectionery
Cosmetics talcum &
powder, toothpaste
powder

Clarifying agenls

Coating on wood, me
and paper (ethyl st

¥ Adopted from M.A.

_OF_PRODHCTS_ORGINATING FIOM MA LA

ducts: Uressings
surgeal
Dyey

Bxplastves: dynami Loy,
Pirewer,s, nitrated starch

Fish food
Food Thichenming aeento;
{Croam soup, Grovies,

Chop souey, Chillt corn)

Insulating moterials

(walt bourds ote,)

Acids: Levalinie, Oxalie, Acetlic,
Lactic, Citrie, Glyconie, Amino,

Mustlered preparation
Oil well deavlling
0il ¢loth

Paints  (cleaning  compounds, cold
waler pastos, posters & sizing

Fagste for wall paper o,

face Pharmaceul teal: ' nder, Extender in
& tooth tablets, Nuleient mediom For
penteellin and for antitoxics Jor

gas and gangrene eto,
Plastlios

Lals
arch) Resins

Sami, 1972

(11)



Containers

Core binders

Moulded toya ete
Additive o lable salt
Sausage (! ler

Soapa & oleanery
Stabilizing azents

Textiles (wrap siving,
ishing & printimo

Acetaldohydn

Alcohol

Penatured aleohol
Antiseptics

Antifreeze

Biological preparation
Brake igud

Butadceinre

Candy glaves
Compasses

Thermometery
Spirit levels ete.

Chemicals
Dentifrices

Deodorants (body &
nonbody)

Disinfectant
Ewbeimingy fluids

lther

fin-

Protective colloides
(emulsions)

Rubber goods

Rimge backing

Floatalion apents

Hair tonie

Tuscoticides

Lacquers & moulded products
Articicial leather
Lintments & drups
Nitrocellulose

Ol cutting

Poect in

Photographic £ilms

Polish tor shocs & {loors
Hayon

Rubbing cownounds
synthelic Rubher
Laboratory use

Shellae solulion

Solvents (food & moedicinal)
Sorbitol

Torpedo (Powder fuel {or
propulsion)

Totlet preparation, scalp

proeparat tons, perfumes & popfume
matevials, toilel soaps, shaving

creams, ol

(i1di)
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Ethelene guas

Gasohol (for motors)
Vinegar

Vitamin preparalion
Acropluane dopes

Chemical agents

(Solventy, detersents
dehydrating qpent s, detros-
Levs, penelrants viscoctity
reducer, blending apent)
Chewical raw materials
Butyl sacelatce

B. Acetyle recinoleate

B. Acetyle recinoleate

R. ether, b, laclate,

B. stearete dibutyl pli-
thalnte, Jdi- B schacale,

dib. Tortrate, tri-B citrate
Tri-B phosphate, B.bhorace,

oo Olibaie, B Ricinoleale,
dituboxymthane, di-B oxalale
cte.

Esters and salts

Finishes, synthetjes
Printing inkes

Hydraulic breal luid
Penetraling oils

Ore floatation agents
Leather tanning

Paper coating and stencils
Reagents

Frozen tood products
cremm, ol¥s, juice, etc.

Rust removers
Solvents

Inscet sprays
Synthelic flavours
Heverayos

Condy plaves

Calsup & lomato sauce
Cheese spreands
Citrus guice
Condensed i1k
Chemicals:

Calcium taclate
Sodium taclate
Diglriller prode g

Blectroplaing & galvanizing
compounds

Flavouring citracls
Florists prepaval tons

Foom stabilizer in fire
Cighting equipment

Hol patches for Liro repair

Jam, jellies, moarmaleds, pickles

and preservative
Licoroice
Lolrons

Marshmal Low

Meanl producls
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Fruits candies Myonnaise

Ice creams sherbets Porridge

Infant & invalid feeding Plywood maaufacturing
Imtravencons Injection Pudd ing & cuslard
Leather Uanning Boeverages

Ment curing Carpel & ruy cizing
Meat additives Cligarette seal ing
Mincement preparation Crayons {chaik)
Poctins Ceramics

Plasticizing materials Antioxidant s

&ostanderdicing agenls

Chomical dpcents: for refining,

Emergency ralions purtfication, deworing,
procivitant ) debydrating cele.
Sauces .
Chemical v waterialg,
Soap do! sdraulie {dincetone, mesityle ovide,
todoform, chilorofory amy -
Vinegar cetalo, deoaturant Yor olhy]

alehol Tormdag 28-4 & 28-4)

Vitamin 'C’ (via ascorbitor

sorbosc cte.) Enzymes

Syrup, cough syrup, Extraction of essential oils
medicinal, sodalountain,

malt, fruits ete, Nail polish remover

Binding awe  for Painl remover

vegsetable drying compounds ,
Pyroxylin cements and plastics

Corn flalkes

Solvent: acetylene
Desgerts

Acroplane dopoes
Boll heads

Ammunition
Felts

Carrying agent for vitamins
Fooo thickening agent

Cooking oil: ' vyerjine &
Fritters Oleomro oy iy



Hominy (boiled) Hust preventlive (surface coating)
Fire works
Shorteuing
Flatation agents
{(Molybdenum) Sulphurized methyl esters of Tatty
acids & adjuncts o motor oil

Gums Canned midize

Glues Ear corn

Linoleum: cement & paste Pop corn

Matches {on head & box) Cork {(gronualed) substitule

Muctilages Cob-meal, for cleaniag fuvs,
burnishiug melal, vremovin: ol

01l cloth from Lins and meials, sweeping
compound, renoving coachon Do

Ol well drilling avlomobibe) aeroplane CneLnes,

Light weight ceramics Cile, cole.
Padnts (cloaning compounds,

cold waler pastes) Decolourizimy solvent
Plywoods Filler Cor plastics
Soap & cleaners Furfural

Slraws Pipe Bowls {smolcing)
Tuver, spirals & convolute Corhs

Twine Doll malking

Window shades IFelts

Asbeslos Painls (sizin)
Fuslers & uait Carame! colour

Food preparat ton (cheese, Vinegar

Jam, {ruit essence, ofe.)

Fodder
Fruit pectins

Thmul e
Medicines

Vi)



Annex: 4.1 Reccipes for Some Ponular Maize Based Foods

1. Based on I'lour

1.1. Roti

Ingredicns
Maizc flour 100y
Salt 1o laste
Hotwater asreauired
Method

Siltthe maize flour. Mako asmooth dough by kneading using hot water. Make\wo to three
balls, roll into roti. cook on a bot taba or at pan, Serve hot,

1.2, Paratha

Ingredicnts
Maize flour 100y
Qilor [t 10y
Salt totaste
Hotwaler as required
Method

Mix flour and salt, Divide the four in two portions. Add hot water to one portion and
kncad it til a smooth dough. Make one ortwo balls and then Taiten into a thick roti with the
balna (roller). Putalittic oil on the hotiron at pan and place the rottonit, Spread it more,

s, Whan cooked frann one side, add n httic otl and cook

if required, with the help ol wet Dy
from the other side, Senve ot wsivmeni curry o opetabics curry.
1.3, Mined roti
Ingredicnis
Whicat flour 755 (75%)
Maize flour 25g(25%)
Salt Lo tastc
Jotwater as required
Method

o a counh using warm water. Make

Sift the wheat and the maize flour together. Kncad i
rolicr. Cook the rott on a flatiron pan.

Scrve hot with curry or sweet

1.4, Potato - maize roti

Ingredicnts
Potatocs : 4 (medium size)
Maize {lour ' ‘ 100g
Salt totaste
Chilli powder 1tsp
Ghee 20y









1.10, Maize Kheer

Ingredicnts
Maize suji 100 g
Ghee 1/3cep
Supar 172 cup
Milk 4eups
3 -

Method

Cardamon

Fry suji in fatand add mitk. Cook onslow five,stir constantly il atleast halt the milk is

absorbed. Add supar and cook

1.1, Maize cithe

il supar B disoived . Add cardamaon seeds, Serve cool.

Ingredienty .

Maize flour 100 ¢
Wheat flour g
Baking powder A4y
Salt o taste
Sugar 110¢
Ghee 100y
Nuts (chopped) W2eup
Milk I cup
Lpg ]

Method

lissencee

afew drops

Sift Jours with baking powder and salt. Beat the egg weil. Cream sugar and ghee ull light
and fluffy. Add beaten cpg and essence and mix, Add the dry ingredients and mix. Add milk
if necessary to give the batter a pouring consistency. Add chopped nuts. Pour into a greased
and floured pan. Bake for 40-50 min. at 190 degree C.

1.12. Maize biscuits

Ingredicins
Maize flour 200 ¢
Butter o 7
Powdered supar 100y
Essence few drops
Milk 10 nx
Baking powder 14 tsp

(iv)
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Method
Sicve flour and baking powder together. Fold m butter into the Hour, Add powdered supar,
Work in flour with hands using as much mik as necessany 10 mae Dhable douph. Add

e

essence and mix, rolt out and cut into desucd shapes. Bake ap 17 conree Ctor shout 15
minutes.

2. Based on Grits

2.1 Maize Khichuri

Ingredients
Maize suji 400y
Greengramdal 1504
Ghee 100 g
Cashewnuts Ay
Salt o tasic
Watcer ' 600 m
Greenchilites 8- 1

Method

Fry the sujim a litie amount of ghee. Boil the water with salt and add green gram dal,
When dalis halt donce, add suji and stir, Keep stirring untid it is done. Fry cashewnuts. Add
to pongal. Fry green chillies in ghee and add that to khichuri,

2.2 Maize-Rice khichuri

Ingredients
Tendermaize kernels 150
Rice 300
Ghee 12 cup
Gingerextract Isp
Zeera isp
Cinnamon asmall pieee
Cloves 25 ’
Mustard sceds Wltsp
Salt Ty taste

Method

Soak rice. Heat ghee, add all the dry spices foilowed by vice and maize. Add salt, ginger
extractand water to cover the mixture, Alow it to boul,

2.3, Maize meal rolls

Ingredients
Lyy .
Milk 150ml
Maize meal mix SO0y

(v) \¥
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Method

Beat the cpg. Add milk and stir mto the milk untit well blended, Place dough on a
well-flourcd board and &ncad lightly about ten strokes. Rolt dough to /3 inch thickness. Cut
with biscuit cutter and fold. Bake on lightly greased baking sheet in a hot oven (200 degree
C) 12-15 munutes.

2.4, Cheese pults
Ingredieniy

Epg l
Milk 125ml
Grated sharp cheese 150
Maize mealmix 300y

Method
Beatepg shghtly, add milk, cheese and mix, Stir until well blended. Form the dovgh into

Ll

bite size halls, Fry inhot ail until golden brown. Drain on absorbent paper. Serve hot.

2.5, Maize fritters

Ingredients
Lgg !
Milk 125 ml
Maize meal mix 500p
Whole kernel enen drained 3504
Method

Brategg shightly, add milk, maize meal mix and whole kernel. Stiruntil well 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 pullaa

Ingedients
Tender maize kernels (boiled) 250
Rice 250
Choppedonion, ginger,
greenchillies as required
Ghee for frying
Otherspices fornormal pullao as required
Method

Wash rice and soak for 10 minutes. Heat ghee and fry masala, rice and boiled maize. Add
Jcups of water and let it cook. When it is cooked, remove and scrve hot,

(vi)



2.7, Maize - rice mixed boil

Ingredicnts
Miuze grits 100g
Rice 100
Water itre
Sakt Fsps
Method

Add the maize grits to the boiling water. Cook for ten minutzes. Add rice vradually. Add

salt to it and mix thoroughly. Take off the fire, when both rice ana maize boiled properly,
Drain out the water. Serve with curry.

2.8, Maize porridpe

Ingredients
Broken maize oy
Milk 100!
Gur/sugar Sy
Ghee Sy
Watcer U0 mlapprox.
Method

Soak broken muaize i water sufficient to cover it for one hour, Drain water and Keep it
astde Jor cooking. Roast soaked maize 1l polden brown, Heat Ghee. Fry romeed maize for
5 minutes. Add water. Cook on slow fire with lid on @il solt, Add pur/sugar to the porrdge

and mix wei, Remove from tires Add milk while serving.

3. Based on Green Cubs and Popeorn

S Miize cobs
Method
Remaove the husk from the cars. Roast on astow charcoal five 1l done, Serve hot,
ul
- Boil the carsin sulficient quantity of water. Remove from water and apply mint chutney,
saltand lemon juice. Serve hot.
or
Roast the cars inheated sand. Remove from the sand and apply lemon and salt. Serve hot.

(vii)






Method
Remove kernels trom the cobs, Fleat the milk and when it comes o boil, add the kernels.
Cook tll mutize is diy and the nutk has evaporated, Remove from heat. Heat ghee inadeep

Urving pan and add the cooked marze keraels,

3.5, Popeorn

Ingredicits

Popcor 150
Ot ’ W0y
Salt o Liste

Mecthod _

Clean pop corn kernels and ensure that they have L= 139 moisture for oblaining maxinum
popping volume, In o heavy based pan add 100 m! of oil, heat alt i produces smoke (240
degree ©) Add popeorn kernels and auickly cover with Hd, Fry with constant shaking ull

popping sound stops. Addasalt to taste,

Ao, Maize bhagi

Ingredients
Minze (whole kernel) Sy
Potatoes RARY
Onions RN
Fat Si
Spices as required
Method

Boil the maize in water Gl sott but firm. Chop omans amd roast in cooking oil tl brown,
Add chopped potatoes. Cook tll softe Add all condiments and wunze. Str the mixture,
sprinkle a handful of water on it and cover itquickly, feave iton the fire for 3 minutes. Serve

it hot.

Y70 Mudve curry

Ingredients

Qil 00y
Maize cars botledand cutin

(2"0r 3" picees), Chopped tomatoes Mg
Coconut milk - L CUpS
Onion fincly chopped )’

Salt o taste
Spices as required
Greenchillies 3 ¥
Red chillies 3

(ix)
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Method
Fry the chopped onion in oil, tll light brown. Add the ground masala, ry for 3 min. then

the fincly chopped tomatoes and lastly the maize cars picees. Fry the corn for aboeut 10 min.
then add the coconut milk and finally chopped coriander leaves. Let the curry come to boil,

Surve with rice or roti.

3.8, Maize pudding

Ingredients
Large maize cars O
Fps 2
Four 120y
Salt to taste
Pepper {2tsp
Milk 600 ml

Method

Remove the husks and the sitk from the maize ears, cut downwards through the centre of
cach row of prains, then remove them with the back of wknife, Beatthe cpps and add them,
stirring carclully, to the sifted four, saltand pepper. St in the nulk, then the prains, Pour
into a greascd pic-dishand bake mamoderaic ovent 173 deeree C)abioat D hour. Serve hot,

3.9, Cutlets

Ingredienty

Tender maize cars 2

Besan 200

Onions 2

Ginaer asmuall piece
Saltand clithies powder totaste

Ghee forshallow {rying

Method

Grate maize cars. Chop onions and ginger. Mix thenn Add salt, chillic powder and besan
into this misture, Add ottt water and shake the mixture. Smear phee ona frving pan and
fry them tiil golden brown. Scrve hotwith tomato chutaey or sauce.
(Recipes are preparcd with the ik of AR 1979 Revipes of maize. Indiin Agricultural

Rescareh Institute, New Dellu, Indial)
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ANNEX: 5.1
Worlshop on Maize FProduction

and
Utilisation, BARI, March, 1985

dased  on the information and data presented by various authors, it was
.concludcd that maize hnd o define poltential to contribule to the future
Tood peeds of Bangladesh which can be harneussed in o planned manner through
short, medium  and lonyg ronpe policien. The very prerequisite is to have
feod, and fuel definite Government policy to promole maize ag o source  of
food. Also, 16 wag realized thal covsiderable foreign exchange could be
saved by ubiliving locally produced mnzie as a vaw  material  Lor the
indusiry, L was clear from the o s precented thal maize yrew  well  in
Pangladesh  an? had a definite place in Lhe farming systems of the country.
+

Fla o versalllity  in terms of photoinsensidive behaviour,  sultability tao

vainfed  condition, and other physiolevicnl atlribules makoes miize  most
suittable  for widespreoad production as a sole crop or un  intercrokp.  Fronm
Lhe point of view of its end uses, maize is an extraordinatry crop that ecan

Le cultivated to meet the requircments of o suboin

ance farmer on one  hand

and Lo oroviding industeia) raw modcrial Uhroush lerge seale cultivation

on  the clber. Every parlo ol Lthe madze plant hos pultiple uues. It was
realized Lhat  considerable  Inforamti o on  praduclion technology  was

ovatlable in Bangaldech which needed to be relined and paclkgied and  passed
on Lo the exbavaion oyrencien. However, o nuwiber of basic lasues reauired

to be zelved throvah furtber rescarch and verification.

(i)
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The following key recommendations were made:

9

TRANSEER_OF_TECHNOLOGY

Ymphasis  should be Taid upon the development of distincet breeding
strogegios . for specitic end uses nomely  prain,  green cobs,  and
fodder. Initially, multipurpese stable variet ies should be aimed at.

Appropriate crep production technoloyy should he doveloped,

Integrated  pest management stratepy should he developed 1o inelude
[ . H . !
weeds, pothogens, tnsects, vertebrates, and storage pests.

systematrc on-Tarm trials shonld Le planned around croppilog systomns
Lesting siloes,

Adapltation  studies  should be conducted to identily most  suitable
area of intensive maize product ton.

On-station aund on-farm trials should be conducted to determine the.

fertilizer (macro and micro nulrients) as  well as walter
requirements,

An 1mproved maize shebler should bhe developed locally.

Extensive vegerareh on the atilization of prain and stover ags Feed,
Fodder, fucl ond silage product ton shonld be iniCiated.

Marketing constraintas should he systematically atudied.

Approprinte ltechnigques For diversiCiced uses of prain should be Peund
and popularized throgh appropriate food technoloyy rescarch.

Socio—ceonemic  studies should  bLe  conducted to  identify the
constraints to increased preduction and  adoplion  of improved
tehenology.

Bxirting techncotogy that has been ficld tesled needs to be ~apid]y
packaged and made available t5 the farmers.

Technoloyy in the process of development should be verified through
widespread on--{arm testing under specilind agro-eccological
condiliong.

Appropriate exlension information need to be produced for  oxtension
agencles and broadeasting purposes.

Training  requirements  abt various zcientific and  parn-scientilie
levels  may be identitied and steps be taken Lo initiate systematic
training programec without any delay

(ii) ‘\\‘\



e A close working contact between the extension and reseaveh  workers
need to be eatablished particulorly to ensurce necessary feed-bhack to
research.

CONSUMI"LLON,, _UT'LLIZATLON_AND_MARKIT (NG

e Utilization of maize as a stape food_crop for  Bangladesh requires
congiderable  promotional aclivity, Anapplied nutrilion programme
alonyg  with a mass eduetion projrame,  on Lthe merils of maize as 2

wholesome food, should be talien up,

e Relative demand of maize Por food,  feed and tndustrial uses should

be determined through a morket | Mt survey,

o The Food Technology Seotion of BCSiN should assist  in  finding
diverse uses of marze and urban nul rition.

SEED_PRODUCTION
WADC should inttiate aclion on the production of Toundation and cortilied
seoeds, Inttially seeds of the available eultivars way be multipliod to

meet  the immediate demand.

(iii)
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Annex: 52 Prolile of a Research Project Submitred by BARI to BARC in

1983_on Maize S -
BARS
Form No. P-1 Bangladesh Agricultural leseorch Council Received at BARC
RESEARCH PROPOSAL 1/ Date_
By _
To be filled Hescurch
in by BRARC Code No,
Check appropriate Box Coordinate Independently Twmplemented
Project Title: Coordinated Trinl of Coarsce Grain Production
To be filled Commodity Priority 'riority Rank

in by BARC

Implementing Agency/Stalion(s)/Unit{s)

Extension % Rescoarch Project (OFRP) 1in collnboration with Agronony and Soil
Science Division, BARI  and Depurtment of  Ayxriculture Extension. This,
project  ia complementary to the Muize improvement project supported by lhe
Ford Foundation,

e e e e e e e e o e ot o e o e e o T e e et o e e e 2 e e ok e e ot e e n - om e i o ma em e = e e o e ot e e et e e+ e o e o

Coordinator ¢ M. Zainul Abedin, Ph.l.
Designation/Title : Head, Extension & Rescarch Project (OFRP),
BART.

Mailinyg address ¢ Joydebpur, Gazipur.
Joint Coordinators » 1. Russell D. Frazier, Ph.D. Agronomist,

[ADS/ZBARLL, Joydebpur.
2. Mr. Mrinal K. Chowdhury, SS$SO, E & ItP,
BARI, Joydehpur.

Principal Investigotors Lo Mo AVKOMUALKIDria, Additional

Director (FCD), DAE, Dhaka.

2. Dr. Abul Kashem, PSO, RARS, Hathazari,
Chittngony.

3. Mr. AJB.M. Abul Khair, PSO(E & RP),
Jamalpur,

4. PsSO, OFRI (k&RP), Ishurdi, Pobna.

5. Mr. Fazlul Haque, PSO, OFRP (E&RP),

- Jeasore.,
6. 5850, B & REF BARLD, Rangpur.
7. 850, I & NP, BARL, Thakurguon.

Signature : Submitted by: Endorsed by Agency Head:
Name: : Dr. M.Zainul Abedin Dr. M.M. Rahmon
Designation/Tille: Head, B&RP(OFRP) , BATRL Dircctor, BARI

Date: DV U B A
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Angrex:: ©5.3  : Summary of Maize Productivn Technology.

Opcrations

: Recommended action

1. Mo.of ploughing
Normal
Zerotillage

2. Timcoflsowing
Graincrop

Winter
Summer
Greencobs.
Winter
Summer
Fodder

3. Mcthodof planting
Graincrop and
green cobs
FFodder

4. Spacing
Grain crop and
green cobs

Fodder

Varictics

Scedrate
Graincrop and
green cobs.
[Fodder

7. Scedtreatment

[ W]

8. Fertilizer
Graincrop and
green cobs

(i)

D 4-0
: Nil

: September—November
: April—May

» September—Cctober
: April—May
: Anytimeof the year, provided adequalte

moisturcis available for germination.

o Lincsowiny behmd the plough
: Broadeasting,

: Lincto line 75 em; plant to plant 25cm

with ! plant/hill and 50 em with 2 plants/
hilli,e. around 53,000 plants/ha, For
carly maturning and shorter plant type
varictics spacing may be 75 cm x 33em
with 2 plants/hilli.c. around §0,000
phants/ha,

: Broadeasting o achieve around

200,000 to 300,000 plants/ha.

s Sadal, Savar-2and Suwan-|

2 20-30 ke 58,000 0

80,000 plants/ha.

: 701090 kg/ha. .
. Belore planting S0 mlof Furadon 30%, Z g of

Arasan 79%, and 12 mlof water/kg of seed.

: Cow-duny -5to7 tonsfha

Urea—200kp/ha
T.S.P.133kg/ha
M.P.-=83 kg/ha

In case of Sulphur and Zinc deficiency
Gypsum-111 kg/ha and Zinc Sulphate-14
kg/ha, respectively.



9.

10, Watermanagement

11

12,

13.

Fodder

Mcthod of fertilizer

application

Winter
Graincrop

Greencobs
Fodder

Summer

Thim

Earthing up
Weed control

Inscct (earworni)

Harvesting
" Grain crop

(i

)

: Urca—300 kp/ha

T.S5.P.—133 kg/ha.

: Splitapplications into three instalments,

One third of N and other fertilizers should
be applicd at the time of seed-bed
preparition. Remaining two-thirds of N
should be applied in two instalments:
once-third at floral inittations (Knee
heghtstage) and the restatabout one week
before sitking. In case of dibbling methods of
planting, initial dose of fertilizers can be
appicdinthe pits, I0cimapart from the
plants. The secondand third doses of N can
be broadeastin two instalments as mentio-
ned. Forfodder, imtal dose of fertilizer
can be broadeastat planting and second and
third dose can be broadeastatknee height
andoneweek before silking,

sebirmgations (at germination, knee height,

one week before silking and twoweceks
aftersitking,

2 3irnipations (at gernunation, knee

hetght and one week before silking).

s 2arripations Gt permination and

koce herghtstupes).

: Lnsure good dramage system, so that fiood

or riunwater can notstand more than
one day,

»Incase otover-planung thinning should
i 5 8

be doneimabout Zweeks after germination,
whenseodiings are 12-15 emtall,

o Atknee heiphtstage.,
: 2-3weedings. Incase of zero

tllage, application of pre-emergence
herbicides such as 2, 4-D before planting
would be uscful.

1-2 sprays of contact insecticides such 7s
Carbaryl, Mcthomyl or Mcthyl parathion on
the greenssilk at 3-5 days interval.

: When plantshows sign of drying, huskcover

is completely dry and ablack layer forms at
the junction of grain and cob.



17.

18.
19.

20,

2 to

Greencabs
Fodder

16. Shelling

T -

Drying

Grain moisture
Modc of storing

Method of storing

Drymlling
Wetmilling

(iii

)

When grains are in milk or dough stage.
Withina week of silking.

[Kecommend hand shelling using wire-tongs
and manual or mechanical simple

matze shelier,

Undersun, by natural ventilation, unheated
forced air, and heated foreed air.

12-14000

¢ Shedled grain, whole cobs, and

unhusked cobs,

Adr-tight carthen pots, jute sucks or hags,
spectid container made from bamboo, and
mechanized wire-house. Ensure low
houmidity and ambient temperature,

Burr mills, country dhakiand hammer mills,
Mechanized wetmithng plants.



Amnex: 5.4 Suggestions for a Pamphlet on Maize Extension

il

CLOW MALYE FOI DIGHER PROFITS

Maize ig o high nrolit crop -~ lLocouse:

o It yields significant]y mwore than rice and wheat.
e 1t recuives ameh less wnter than rice and wheat.

o It can be yrown vear round.

o I yields valouablie fucd an addition to grain.
o It 1s less valonerahle to diccase and field pests.
o It ig an excellent sonree of groen foddee for
cabt e and Veod for poulibry.
It brines more takn per acre.

(i)
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Annex 6.1 Organizations Involved in Maize Promotion in Bangladesh.

Organization

Activity

'Government :

Ministry of Agpricultural
Banpladesh Apricuitural Research
‘Counu (BARQO)

Bangladesh '\Qrzcu}tu:‘;x‘. Regearch

IInstitute (BARI)
9DLP’""“C'1 ol Agronomy, Bangladesh

g
\

¥ Agriculinral University "
[IJ."'*" wesh Apricaiiural Develonment
!Comor;'{;\m (1. \DC\
Directorate of Apr

i Extension (DAL )
iDircctorate of Apriculiural
PMarketng (DAM)

l et
U

f.‘\'on-Covcrmncnt :

;’Intcm:nio:m} Maize and Wheat
iImprovement Centre, (CIMMYT),
Mexico

PAgriculiural Sector leam (AST)
fof Canada, Dhaka

Mennonite Ceriral Comnuttee (MCC)
Winrock International

fFord Foundation

US Agency for International
Development (USALD)

Adi ‘3". ;'.:i\'c

Rey Qc O~

Ovu Vi

apddeveloom
.
Acronomicsiuds

ordina non

comprovenment

'
nenl

cS

Seed producton and dintribution

N :n"'u‘\;;{':".‘

l
Extension services

-
H DIV R

Marketny and price monitoring

Germplasm dcxxlop.x entand

unprovenmicent
rescarchseien
Socio-cconol

, ¥ 1"11‘

n u‘t

mcresearch

Agpronomicrescarch

Financialape:

Financialagen

Technical assistance

1Y
)/




8.

LIST OF PEOPLE VISIIED
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Llcdin Poultuy Development Assocdciion
Dhcia, tovalodesh,

Dol Chapdon Baily
CORRERA AL L0,

S ot on

Do odosh,

Mrs . Remshan Ara Begum
Casdslans Dinecelen
oneloaede of Soclaf Wel fore
ara, Bopcladesi.

Sr. Hars Bitimann
Losadea - Comauliand
DY)
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il

2L Diake, Rangladesh.

. Ul Dangherty
PLofecd Suncivson
Nowock iniennalional fon Aghlcullunal Developmend

Phata, Bevoglcdesl.

M. Giasod
Secrien
Fooxd oo and Mealtoning Unit [ FPHU)
Mapsiodey of Food, Dhada, Banefcdeat:.













