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FOREWORD

The paper is one of a series of technical publications
dealing with the different descriptions of agriculture,
health, education and family planning to be presented
by the Sectoxr Problem Analysis Division, Office of
Development Services, Bureau for Africa, Agency for

International Developrment.

The purpose of the paper is to provide guidelines on
alternative approachcs to the development of the basic
food crop sectcr using Tanzania as a case study. The
paper covers a range of policy choices and preciect
acitivitics considecrecd as alternative 6Trategies to
increase cercal production in the short, medium and

long-run.

Work on this paper has been accomplished by a University
of Missouri Tean under the leadership of Dr. Melvin
Blase. Extensive consultations wecre held with staff

members of the Bureau for Africa.
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PREFACE

Begun in January, 1973, the bulk of the field work
for this inquiry was conducted in Tanzan:a during the
period March through May, 1973. The report wag delayes
to include the summaries of the Regional Census of Tanzania.
However, these dz2ta continued to be unavailable. Therefore,
the report was completed with the bhest information available
at this ti.re.

In spite of the secondary data limitations, several
strengths characterize the analysis. It is based on consider-
able data gathered at the regional level. 1In additicn, the
agronomic section is tased on the most comprehensive analysis
of food crop trial data attempted in the country. The
nutrition analysis provides a national estimate of calocric
and protein deficiencies prior to the drought vears in which
these problems undoubtedly became more pronounced. Regional
surpluses and deficits of major focd crops for several years
&re identified in the marketing phase of the report. Both
formal and informal institutions are included in the considera-
tion of the strengths and weaknesses of the institutional
infrastructure. Alternative strategies for developing the food
crop subsector are outlined--in light of the subsector's
constraints amenable to solution in both the short and long run--
prior to presentation of the recommended strategy. Perhaps

the most important strength of the analysis, however, is the



systems pergpective taken Of the subsector. This view,
pluc the use of ~ multi-disciplinarian team, enabled

a more comprehensive inquiry to be undertaken than if on'y
economists, for example, had been involved.

The analysis did not attempt to formulate new methodolouy
desicned to impress academicians; rather it focused on a
vexing problem with a view to assisting policy-makers deal
with hard choices. In the process it determined that iiost
underlying causes of the food problem have a substantial
history and are not of recent origin. Accordingly, they
can not bLe cvercome soon--not even during this decade.
Nevertheless, the severity of the problem demands urgent
attention and persistent efforts. Since human capital
MUnl e deVeiopced in rder U uldiiav Lhiv couanlly's angl
natural resource hase, time will be needed. Moreover, a
comprehensive national strategy, as outlined, must be implemented
as not only a context for the human capital development but
also as a means of systematically attacking the host of
constraints now inhibiting the subsectcr. Such a strategy
will be successful only if it results in more actual food
production which is ultimately consumed. The place to start,
as suggested in the reommenled strategy, is with farm-level
efforts to produce more food.

Since the field work was completed, Tanzania has expcr-

ienced a devastating drought. Consequently, the food problem



currently is more severe than this analysis indicates. 8uch
a severe food problem emphasizes the importance of policy-
makers’ seriously considering the strategy recowmsnded in
ghe final Chapter. The urgency of initiating this strategy
cannct be over-emphasized.

This report is sulwmitted t5 USAID in fulfillment of
Contract AID/CM/Afr-C-73-11, 74-6, 74-12 (Blase). USAID
provided excellent support in the undéttaking of this analysis
and the Tanianian government was most helpful in assisting
with it., To say that the cooperation of the Tanzanian
government was splendid would be an understatement.

Finally, we want to acknowledge and thank the untiring
effort of Mrs. Ruth Mutert and other members of the
secretariai stafi wiho spent a considcrable numver of

hours in the editing and typing of this document.

Melvin G. Blase
Project Director
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CHAPTER I: THE TANZANIA FOOD PROBLEM:
SHORT AND LONG RUN ASPECTS

The food problem in Tanzania became highly visible in 1973-74. Of
its mm;y manifestations, the sheer unsvailability of some important food-
stuffs for substantial periods in Nar es Salaam was the most telling. Some
sald these shortages were caused by unsatisfactory weather conditions {n
the major food producing regions of the countty. Weather, ﬁowever impor-
tant it may have been, does not tell the entire story.

Rather, it brought to the forefront a series of interacting forces that
have been causing the country's food position to deteriorate for several
years. No single source of data can be relied upon to gain insights into
this deterioration. However, evidence from independent sources are mutu-
ally supportive in emphasizing the growing nature of Tanzania's food prob-

lem.

Long Run Dimensions of the Food Problem
Several factors contribute to an insight into Tanzania's growing food
problem. The first is crop production estimates themselves. A second is
food crop market;ng statistics (perhaps more reliable than crop figures be-
cause they contain accounting data rather than estimates). Third, estimates
of per-capita consumption of calories and protein support the 2bove infer-

ence that a substantial problem exists. TFourth, infant and child mortality
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statistics provide instructive insights into nutritional problems that likely
will grow out of inadequate food supplies. Finally, the inability of food
production to keep pace with rapid population growtn suggests an impending
food crisiz of major proportions and long duration. Each of these elements
of evidence will be discussed, followed by comments regarding the food

problem in Tanzania.

Production Trends for Selected Food Crops

The production of maize, Tanzania's most important staple, has been
quite variable cver time, as indicated in Table 1. For the period from the
mid 1960's to the early 1970's, est'lmates of production vary widely. For
exam~le, 1969 production is zsiimated a2 only 60% of the 1966 production.
A growing population coupled with the general decline in the production of
this important crop suggests a decline (n either per-capita consumption or
exports (or both). Or, at mlnlmum,. it suggesits a highly erratic concsump-
tion/export pattern.

I recent years, whect produciion has followed a similar pattern.
The table indicates that prcduction in 1971 was substantially lou;e.r than {n
1970, for example. If the data were in per-capita terms, the downturn
would have been ecven more pronounced.

Paddy rice and sorghum displayed a positive production trend during

the late 1960 and early 1970's. Bsz.ween 1967 and 1971, paddy production
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is estimated to have increased by almost 50%, totaling 150,000 metric tons
in 1971. During the same period, sorghum production grew from 135,000

to 190,000 metric tons.

Millet production declined by nearly 5C% during the 1968-1971

period. (Sec Table 1.}

The lack of a consistent positive trend in food crop production, most
importantly in the case of maize, shows 8 general deterioration of food crop

production on a per-capita basis since the mid 1960°'s.

Trends in Volume Marketed

Althouah much of Tanzania's food grains are produced and consumead
on subsistence farms, records of purchases by government agencies pro-
vide useful estimetes of the available food supply. While Appendix
tables I through XIII provide thz dct{ilis by commodities, highlichts of these
statistics for the period from the mid 1960's to the early 1970's are note-
worthy.

While the volume of maize markated by National Agricultural 'Products
Board (NAPB) from various sources tended to be highly variable, substantial
imports were required toward the end of the period. Wheat production, 2lso,
failed to keep pace with a rapidly growing demand, necessitating substan-
tial imports. Even domestic sugar production failed to expand as rapidly as

consumption, consequently, imports grew rapidly. As expected from: the

H



TABLIZ 1

HARVESTED PRODUCTION ESTIMATES FOR MAIZE,
WHEAT, PADDY, SORGH™t AND MILIET, 1966-71

W\—m

-

Crop 1966 1967 1968 1969 1970 1971
{Metric Tons)

Maiged 739,006 550,000 638,000 487,000 " 719,000 621,000

Vheat® 41,518 28,17% 53,110 33,486

Paddy® 120,500 103,600 126,100 131,500 155,000  150,000°

sorghum® 135,020 125,555 190,455 193,833

Millec® 130,183 108,091 89,740 77,022

ap_ M. Mewhouse, A Review of the Production and Marketing Arrangements for

Maise, Pzddy and Wheat wizh Particular Relerence to the Milling Sector,

Volume 1, Dar es Salaam: Marketing Development Bureau, June, 1972.

"l.;tonal Planning Division, Dar es Salaam: Ministry of Economic Affairs

and Development Planning, Regional Statistical Abstract, 1968-1971,

August, 1972.

“Not yet revised.



crop production data cited above, paddy rice represented the excepntion to

these trends.

Calorie' and Protein Consumption

Although many more details of the Tanzanian nutritional situation
will be provided in Chapter Vil one indication of the nutritional situation is
worthy of note. The 1969 per-canita calorie and protein consumption was
2076 calorices and 57.4 grams of protein, evern though stocks were drawn
down and significant quantities imported. When contrasted with the nutri-
tional requircments of an average Tanzanian (estimated at 2170 calories and
60 grams of protein per person per day), the implication becomes clear that
Tanzania's nutritional problem pre-dates 1973. This is especially true
when one vealizes that these figures are averages and many families and
individuals fall far below these cor.sumption estimates. The average infant
mortality of 140 per 1000 live births bears this out. Given the shortfall
in maijze production in 1973-1974, the nutritional problem is further inten-

sified.

Infant Mortality

A meaningful indicator of nutritional adequacy is mortality data for
infants and children, espccially in the age ranges of 0 to 1 and 0 to 5 years.
When deaths in the O-to-1-year-age range excecds 40-par-1000 live bicths,
an inadequate nutrftional status is indicated. Frequently, nutritional
problems are asscciated with potentially fatal childhood diseases such as
measles, respiratory infections, and gastroenteritis. Inadequate calorie

and protein comsumption during pregnancy increases the number of
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low birth weight infants which, in tum, contributes significantly to infant
mortality. In addition, in countries with high child mortality statistics,
protein~-calorie malnutrition frequently occurs in which the intake of these
nutrients drops below subsistence levels. Food taboos, improper prepara-
.tlon of food, and lack of knowledye about the nutritional guality of avail-
able foods can be major contributing factors tc this type of malnutrition
Likewise, food shortages plus unequal food distribution within the family
(caused by such customs as children eating last) can be major causative
factors for high death rates. In addition to these nutritionally related fac-
tors, such things as inadequate sanitaticn, lack of adequate medical facil- .
‘ties as well as congential malformations also can contribute to high death
rates.

Mortality data for 9 to-l-year-old infants in Tanzania clearly {ndi-
cates that a nutritional problem exists. In some regions, death rates ap-
proximate 200-per-1,000 live births-~far in excess of the 40-per-1,000
norm mentioned above. (See Appendix Table XIII for selected regional and
district mortality statistics.) ..

Considering the quantitative nutritional data atove, evidence indi-
cates that nutritional p.nblems are partially responsible for the excessive
death rate. LEspecially in light of the uneven distribution of food both

among (due to difference: in income, for example) and within families,

there is 8 high probability that the already inadequate calorie and protein

.
€
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consumption mentioned abc e grossly overestimates the nutritional intake
of many Tanzanian children.

One further disturbing aspect of tnacecuate nutrition must be men-
tioned. Generally, studies show that for every child who dies of malnutri-
tion, three or four survive who are mentally and/or physically handicapoed.
Improved nutrition would not only markedly decrease the death rate but

would aiso improve the future production potential of these survivors.

Population Versus Food

Tne rate of population growth relative to agricultural production

trends is central to Tanzaniz 's achieving its objective of improving the
“level of living of all the peopie. Taking 1967 as the base year with a
population of 11,946,000, and the increasing population trend (percent-~
age Increases from 1967-70 of 2.8‘4‘{?: 1971-75 of 3.0%; 1976~80 of

3.2%1), Tanzania's population ir. 198" will reach 17,61!,000.

1966-72, agricultural production grew at a rate of only 2.7%, which is
less than the population growth rate. That means a decline in per~capita
food production. With the 1973-74 drought not only is agricultural
production down, but it is not likely to return to the 1966-72 trerd line

for some time.

l‘l’ J. Aldington, Letter to Dr. Melvin Blne , regarding legal purchases
and Sales, May 15, 1974.



Summary and Conclusion

Tanzania has a major food problem. It is not one of
recent origin. Rather it has deep roots in history. To
blame unfavorahble weather for all of Tanzanie's current
food problems would be both unfair and incorrect. The
five sets of data mentioned above-~-each independently pre-
pared--reinforce each other regarding this conclusion:
Providing all the people adequate food is Tanzania's number
one problem.

Unless agricultural production significantly exceeds
population growth, Tanzania's now pcor people will sink
still further into poverty; the qguality of life for all the
people will ceteriorate, and economic growth will be
faltering and persistently low. Until this problen is
resolved, food crops will continue to be a millstone around

the neck of the Tanzanien economy.



CHAPTER II: ANALYTICAL OBJECTIVES, METHODOLOGY
UTILIZED AND DATA COLLECTED

In light of the longevity and severity of Tanzania's food problems,
panaccas suguesting a simple solution do not exist. Rather, multiple
qbstaclés will necd to be overcome if this complex food crop subsector
with its numerous decentralized decision makers is to be rid of those
bottlencck s responsible for the deterioration of its performance. The
general objectives of this analysis were to 1) identify these bottlenecks

and 2) suggest remedial measures for them,

Objectives of Analysis
A mcre comprehensive statement of the overall objectives of the
analysis is found in the study's contract:

The objective of the technical services required by this
contract is to systematically aralyze the production, marketing,
and various dellvery systems comprising the food crops sub-
sector (emphasis to be placed upon maize, wheat, rice, millet,
sorghum, and major edible oil seed crops), analyze the subsector's
performance, project the subsector's performance and capacity
levels required to meet national goals, identify the compunents
(including policy) of the systems which are constraining the
development of the subsector and to specify (including policy)
fnvestment priorities which are designed to correct or lefsen
the effect of those constraining eiemernts of the system,

The objectives of the Tanzanian government this study is desfgned
to contribute toward are:

1) Primary }xoaal: To increase the supnly of domestically produced
food crops, including edible oil and processed products, to the

l'l'aken from Contract AID/CM/Afr-C-73-11 (74-6) between USAID
and the University of Missouri at Columbia, p. 2.
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population of Tanzania for the purpose of raising the nutritional
level of the country and increasing income and employmaent
generated from the production and marketing of such crops.,

2) Secoundar goal: To improve the export trade 1n food crops,
including processed products from agriculture, in which Tanzania
can establish a cemparative advantage ag a mecaens of improving
rural income, employment, and resource allocation, 2

The specific objectives 1dentified in the contrast are as follows:

1) Identification cf the mayior constraints (gaps in the presuction
and marketing sysiem and [ each of the supporiing sub-syLiems
of the food crups subsector).

2) Identificaticn of the kinds, nature, and magnituce of develop-
ment resources (investments) required o improve constraining and
institutional factor gaps in the respective systems and attain
desired performance level goals.

3} Determination of which constraints must be addressed first,
second, third, so on and provide the rationale {economic, polis-
ical, and social) as to how such inputs can improve upon the
constralning .nd institutional factor 5aps in the respective
programs.

4) Dectermination of the technological potential of cutput with
existing and with improved 1inputs for further development of food
production for noth domestis consumption dnd expoert and o assess
the economic velidity of technological tmprovements of various
combinations,

5) Provide the Tanzanian government with a well-defined factual
basis for policy decisions leading to improved programming of a
planned food production, distribution and supply management

program.

Method of Analysis
Accomplishment of these objectives required that a choice had to be

made betwcen a nationally focused quantitative analysis and a series of

2
3

USAID-UMC Contract, p. 2.
USAID-UMC Contract, p. 3.
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partial anaiyses with professional judgments. The former was rejected due
to repeatad delays in the summarization of the agricultural census data.
In licu of the national simulation model originally planned, a series of
analyscs were periormed by groupings of the eight-meimber team f{rom the
Univc.-rs.it‘,' of Micscuri at Columt.ia, with the assistance of its Tanranian
counterparts, These sub-analyses were undertaken in order to investigate
1) production problems, 2) marketing difficulties, 3} nutritionasl inade-
quacics, «nd 4} stitutional constraints. Initially, cach sub-committee
focuscd on a bottlenecks to improve performance of the food-crop subsector
in its respective area.

Subsequently, these were integrated by the entire team together,
taking into account the reaction of key Tanzanian policy makers to a set
of preliminarily identified bottlenecks and remedial measures. Throughout,
a systems view was taken of the subsector and its component parts. The
results of this integrative effort can be found in this report with regard to
1) the prioritics attached to constraints and 2) recommended actions for

their resolution.

Hense, the analysis was not restricted to one single methodology or
set of computational procedures. Instead, a variety of approaches was used,
They included summarizing production and markeling statistics, projecting
numerous indicators of food requirecments and production possibilities,
using the computer to calclate national food consumption in terms of per-
capita intake of calories and gisins of protein, And budgets of representative
farm firms were used to obtain insights into the economic feasibility f

adopting various practlices. Analysts involved were frec to use any of the
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analytical techniques they felt were appropriate in the Tanzanian setting.
This eclectic approach was consistent with the overall goal that the analysis

be designed to produce useful information for policy makers.

Sources and Types of Data Collected
Dota were assembled from three principal csources. These were
1) previous analyses; 2) national data, pnimarily from government agen-
cies; and 3) regional information obtained from regional government

officials. Each will be expanded kriefly,
p

Previous Analyses

Given the resource cnstraints of the inquiry, substantial depen-
dence had to be placed upon work previously doae, This ranged irom
relatively raw data from crop trials to relatively comprehensive work such
as that by Ncwhouse.q Consequently, ' some instances a considerabie
amount of analysis of thc data was requir:d while in owners professional
evalustion of prior analyses was suff.icim:t. Tanzanian officials were most

helpfu! in assembling the infcrmation needed.

National Dats Source

Natioral data were ob:iined from personal interviews and from secon-
dary sources. A systematic cffort was made to interview government offi-

cials at the national }¢vel who had unique expertise in the food crop area.

4P. M. Newhouse, A Revicwr of the Production and Marketing Arrange-
ments for Maize, Paddvs, and Wheat with Particular Reference to the Mill-
ing Scctor, (Dar es Salaam: Marketing Development Burcau UNDP/TAO,

June, 1972).
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Further, all secondary sources, such as census data, were obtaincd and

pertinent information gl:aned from them,

Sources of Regional Information

As a consequen~c of the recent emphasis given decentralization by the
government, constderatle cffort was expended in obtaining data at the
regional level. Regironal officials were intervicwad using the questionnaire
in Apperdix B as a guidehine. And team members visited individual farms
and held discussions with marketing persenncl at the reyicnal and local
levels. In other wards, the plan of dota acquisition was developed to

obtain information at the local levels, as well as the national.

Outline of Report
Subscquent chapters of this report focus on 1) the agricultural
resource base, 2) production aspects of food crops, 3) marketing and sup-
porting institutions, ) the nutritional dimension, 5) production and mar-
keting constraints, 6) alternative s;ra:egics for resolving the problem, and
7) a recommended strategy for dealing with the Tanzanian food problem.
Before proceeding, a qualifying word is in order. It desls both with

the Tanzanian setting and the approach taken in the analysis.

A Qualitying Word
As is typical of many African cconomies , Tanzania is heavily depen-
dent upon agriculture. Moreover, within the agricultural sector, a rather

pronounced division exists between the food crop subsector and the cash
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(export) crop subsector. Hard cholces among policy yoals are required.
For example, improved nutrition must be weighed against expanded produc-
tion for exports.

The Tanzanian economy has made creditable growth overall

Although low in an absolute sense, the per-capita gross domestic product
has grown at slightly more than 7 % in rccent years. However, the
agricultural sector has heen rclatively sluggish in terms of its growth per-
formance. As suggcsted in Chapter 1, erratic performance verging on
stagnation has characterized the {oud crop subsector. Hence, this sector
has represented a millstone around the ncck of the entire economy. That
alone makes it worthy of attention, to say nothing of the nutritional prob-

lems for which it is partiaiiy responsible.

The Unforiunate Cosh Crop Versus Food Crop Dichotomy

In much of Africa but more ¢specially in Tanzania an unfortunate
dichotomy has becen carried over from colonial times. It characterirzes
export crops as “"cash” crops, implying that food crops arc not part of the
money cconomy. Consequently, many decision mekers are predisposed to
relegate food production to a category of minimal importance. Herein lies
the source of some of Tanzania's food problem. T

Some perspective may be gainec by imagining this counter- productive
dichotomy in use in one of the world's largest agricultural countries: Sud-

denly, the vast majcrity of their production--maize and wheat, for example--

would not be considered cash crops. Yet, unquestionably, they bring in
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high profits. Clearly, in the world agricultural economy, to suggest that
food crops such as these are not cash crops is illogical.

In the past, this tradition of dichotomy has prejudiced Tanzanians
against using resources in food crop production. However, the broadening
of govcl.'nnmnt pricirg policy to include food crops should partially remedy
ihis problerm, Further emphasis of the commercial potential of food crops
should not he delayed. Although a considerable amount of economic growth
may be rcequired prior to climinating subsistence agriculture jn Tanzania,
the recent revisions in price policy should speed progress toward empha-
sfzing the commercial potential of food crops.

Howeve-, the tradition of dichotomy will be slow to die.

Nutritional Versus Other Objectives

One of several consequences of the de-emphasized food crop sub-
sector can be measured in nutritional terms. Though improving the nutri-
tional ievel of the population is obviously not the sole objective of any
government, still it cannot be overlooked. Put simply, the goal of the
Tanzanian Government is to improve the quality of life or the level of living
of all its people. Specifically, they want to increase per-capita income;
to improve the income distribution; to increase employment opporturiities;
and to increase the opportunities for a large number of Tanzanians to parti-
cipate in group decision makinrg.

Improving nutrition by eraphasizing food crop production will directly
contribute to increasing per-capita income and improving its distribution.

It also has implications in improving employment opportunities. Each of
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thesc objectives compiement one another to varying degreces, to the extent
that hard decisions are not required. That does not mean that difficult deci-
sions regarding resource allocations need not be made. For example, impro-
ving the entirc population's nutritional level means sacrificing foreign
gxchange earnings to improve the distribution of production gains. Obviously,
then, ¢lear compeiition would exist for available resources. In such in-
stances, weiyhts rwust be placed on Tanzania's various objectives to Sys-
tematically allocate these resources. In tnis analysis, the dominant weight
is assigned to nutritional objectives.

Specifically, the analysis is designed to examine the possibility of
nutrittonal deficiencies; to probe the gap (if any) expected by 1980 between
the nutrition supplied by specific food crops and the amount required (ex-
pressed in calories and proteins) for nutritionally adequate diets: to identify
bottlenecks or constraints that must be overcome to eliminate such a gap;
and o recommend strategy for solving the problem, especially witk regard
to Implications for technical and capital assistance. This framework of
analysis stems from the weighting gi.vcn the nutritional objectives above,

Clearly, different results and recommendations would be forthcoming if

different weights were avsigned.



CHAPTER III: THE AGRICULTURAL RESOURCE BASE

nzania faces three broid options with regard to methods for closing
its nutritional gap. These are }) to expand domestic food crop production
‘and ln.\prowz its markeiing so that a larger volume of food !s available to
consumers, 2) to increase food imports with concomitant improvements in
marketing efficiency, 3) to lower the rate of population growth, or 4) to
use combinations of these.

Attention will be focused on the first of these, especially the pro-
duction dimension, vather than on strategies for either expanded imports or
population control. This is not to imply that cither of these is not a feasi-
ble alternative. However, two factors suggest the more logical approach
is to Investigate the expansion potential for focd production. They are
these: 1) An impor. strategy requiring precious foregin exchange when
world food supplies are precarlousl{r low and fond prices are high in inter-
national markets has serious implications. 2) Population control is pri-
marily effective as a long-run measure.

A logical first step in identifying Tanzania's food crop pot;ntlal is an
assessment of the production resource base in the agricultural sector, Initially the,
focus will be on {arm production resources and subsequently 1iarketing re-
sources will be assessed. Before turning to these detailed discussions,

however, attention will be given to a summary overview of the Tanzanian

resource situation.
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Summary Overview

Tanzania is well endowed with natural resources for expanded food
production, especially in the perimeter of the country. Nevertheless, two
problems emanate from them. One is the multitude of research results
needed concerning how to use natural resources in the many combinations
in which they occur, resviting in numercus mlcro-clim;atcs. The second is
the dispersed location of the resources resulting in long transportation dis-
tances when commodities are traded among regions. In spite of these
difficulties, Tanzania's natural resource base is not the subsector’'s most
important constraint.

The man-made resources in the subsector are in short supply, how-
ever. Within this category, the lack of adequate human capital {s quite
pronounced. In addition, thire 1s a shortage of physical capital; however,
it is not as widesgread as the human capital problem. Nevertheless, the
resource potential, if developed, ea;lsts for solving Tanzania's food prob-

lem.

Production Resources
Since resource availability is so crucial to higher food production,
"the most essential resources and their current status in Tanzania will be
vaviewed. The natural resources of soil, water, and climatic conditions

will be given first consideration. The availability of tmproved inputs for
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modemizing production--such as fertilizer, pesticides, high quality seeds
of improved verieties, irrigation water, tools of production, elc.--also
will be given attention. Together with these resources, *he supply of agri-
cultural lator and of trained manpower for managing the production, pro-

cessing and marketing of food crops will be considered.

Soil Resource

Apout twenty million acres in Tanzania are in the high production po-
tential class according to a “Potential land Use Map"” included in the 1967

Atlas of Tenzania. Derived from a preceding soll map, it attempts to group

the soils into eight potential land-use categories. COnly ten million acres
are now under cultivation, and much of the area cultivated is classed in
less productive categories. (Appendix Table XIV.) Rather large portions of
Iringa, aorogoro, Ruvuma, Mbeya, Kilimanjaro, and Tanga fall in Category
6, high potential. 3ome regions have large areas in categories 1 and 2 -
dicating little land is sultabie for crop productior.. Sizeable areas in most
regions fall in Category 8 indicating these solils have conslderab]q poten~
tial, but drainage, flood control, or other special nanagement often is
needed. Suffice it to tay, the soil resource is heterogeneous.

This variabi':ty is due to a variety of factors, including such things
as parent maicrial (age as well as elevatlon), topograpay, an¢ drainage.

Some of the alluvial soils in the large river vziieys and some volcanic soils
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in the castern rift are highly fertile, for example. Soils of the central and
castern plotcaus are varied, but drainage {s often poor, thereby--together
with irreqular precipitation-~limiting productivity. Many coastal soils are
light and sandy with poor moisture-holding capacity and extreme alkalinity
in some areas.

Little soils research has been done in Tanzania, especially in the
areas devoted to food crop production. The Mlingano Resezich and Tiaining
venter has been given the responsibility for coordinating noils research
w."n Lt the country. Limited fertility studies have been initiated at a few
research stations, but most areas and crops are not represented. Soil test-
ino leboratories have been siarted at five locations--Mlingano, Lyamungu,
Ukiriguru, Tlonga, and Mtwara. Each laboratory Is designed to serve the
surrounding regyions. The Mtwara and Ilonga laboratories were not yet
staffed in early 1973, however. A complete soil testing laboratory at
Ifakara (KATRIN) helps to service the Morogoro region. In addition to these
important starts, for verification purposes, chemical methods of soil anal-
ysis need to be correlated with crop response under differe:t soil condi-
tions. Little of this has been done, although, in three regions a few corre-

lation studies have been made on maize, rice, and cotton.

Available Moisture

Rainfall is a major factor influencing variation in fool crop production
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both over time and from region to region. With ?oqard to regional variation,
rainfall tends to decrease with movement from coastal areas and with de-
creases in clevation. (See Tigure 1.) The coastal and northern regions
tend to have bimodal rainfall patterns as contrasted with a unimodal one
'elsew.hem. Frequently the precipitation obtained during the short rainy
season is deficiant.

In order to overcome precipitation deficiencies, approximately 4% of
the cultivated land, much o! whic* 13 planted to rice is intermittentl> frrigated.
Hence, the contribution of irrigat.on to food crop production is extr .mely
limited.

Rainfall distribution and its relationship to soil productivity poten-
tials, zce two basic natural determinants of agricultural productivity. How-
ever, additional man-made componerts, nemely, physical and human capi-

tal, of Tanzania's agricultural potential must be recognized

Commercial Tertilizer

Con'mercial iortilizer must be combined with other lmprov_efl inputs
and agreiiom!ic practices to achieve dramatic increases in food crop produc-
tion. Altho.agh Increased quantities of fertilizer have been used in recent
years in Tanzania, must has been applied on tea, coffee, tobacco, and
cotton and little directly on the food crops. Pest fertilizer use and projec-

ted sales by the Tanzania Fertilizer Company are shown in Table II. The
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TABLE 11
FERTILIZER SALES IN TANZANIA IN METRIC TONS (1965-1972) AND

FORECASTED SALES OF TANZANIA FERTILIZER CCMPANY
ypP 1O 1975°

_———— . Other e
o o ol MmO i ST Foressie  oter
1964 18,911 8,199 5,192 852 965 3,707
1965 31,406 8,748 5,771 11,633 ’ 1,363 3,891
1966 23,629 8,043 5,955 1,978 1,357 6,316
1967 21,429 6,990 4,313 1,387 1,435 7,276
1968 31,315 7,478 6,103 3,078 " %49 13,207
1969 31,785 9,421 6,337 2,943 1,688 11,396
1970 38.300 8,850 7,700 4,900 1,800 15,050
1971 42,886 12,315 8,569 2,356 1,965 16,681
1972 55,200 20,000 7,000 6,800 2,500 18,900
1973 &1,000 20,000 7,000 8,000 3,000 23,000
1974 78,000 25,000 7,000 12,000 4,000 30,000
1975 83,000 25,000 7,000 12,000 4,000 35,000

®Prom Tanzania Fertilizer Company report.
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fertilizer plant at Tanya started production in mid 1972 and has a planned
annual production capacity in 1974 of .early 100,000 metric tons. Products
manufactured are sulphcie of ammonia, diammonfumphosphate, triple super-
pbosph:a!e, and blerde fertilizers. FPlans are underway to increasce the
.plant's capacity by an additiona! 40,000 metric tons. The plant depends
upon imported raw materials although phosphorus sources are known to ex-

ist within the country.

Seed Production Capability

Seed of food grains has been in short supply and often of que-.tion-
able quality in Tanzania. Recently, however, a s~od law governing the
sale and movement of sead within the country was passed. It is designed
to deal with sa2veral problems. They include inadequate varietal purity ai.d
germination and imporiing seeds without quality restrictions.

The production unit {n the Ministry of Agyriculture has established a
seed multiplication unit, and seed farms have lieen started at Msimba and
I\rusha's.l A third farm is being located near Njombe and a fourth i+, glanned
in the Tanga area. Production on the seecd farms is expanding and is pro~
jected to meet the national seed requirements for most food crops. (See

Appendix Table XV.)

lUSI\ID has been Lroviding assistance in this endeavcr.

t
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‘rh‘e Tanzania Seed Company was established to multiply foundation
seed through selected certified seed growers, Such multiplication involves
the sclection of growers, ficld inspections, harvesting, processing, stor-
age, and distribution. Headquarters and facilities of the Tanzania Seed
Company are located at the Wattles Company near Njombe. Good facilities
are available, but similar facilities at other locations will be needed as the
seed production program expands. The seed program must be implemented
in its entirety if adequate quantities of high quality, genetically pure, seed

are to be available.

Systams o Operation

Smallholder operations are predominant in food crop production in
Tanzania. Almost 90% of the tntz] production comes from these small-
holder operating units, rancing from one-half to three hectares in size.
large-scale operating units in food grain procuction are rare and widely
scattered, consisting largely of a few institutional and state farms. Only
in wheat production have larger-scale units been of major importance and
these have been concentrated mainly in parts of the Kilimanjaro and Arusha
regions.

The naturc of the smallholder operating systems must be recognized
in future planning for food grain production. They are largely subsistence

units, consequently production of surplus grain for sale is incidental to
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providing the family food supply. For the most part, they are nea-cash
operating units. Capital investments in the tools of production are nominal
and cash income is quite low. Farming methods and practices ire those
traditional for the tribe and cften have prevailed for many centuries, The
sense of security assocluted with traditional methods, together with the
high rate of illiteracy among older farmers, creates a strong resistence to

change and adoption of modern farming methods.

Farm lguipment

Farm equipment is a very scarce resource for the production of food
crops in Tanzania, especially for the "smallholders *_ Hand toc\s are used
almost exclusively for production operations on small farms.

In some arcas, limited tracter power is avaliable for cultivation {plow-
ing) and other special iobs. In many cases, this equipment is avajlable
only for cash (expori) crons (occa sl.onally for wheat) on large farms. In a
few cases, tractor power has been madc available to ujamaa villages on
either a purchase, rental, or custom basis. Individual farmers, gn' some
cases, have heen able to rent such services for their own fields. Hcwever,
this has created problems because the equipment is not well suited for
small tracts of land, and credit is unavailable to many smallhclders for this
purposa.

Another method of making tractor power avajlable for more producers
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is throuéh an arrangcement referred to as "block famming,” in other words,
collections of smallholder tracts for specific operations;.2 This method of
mechanizaticn, especially if adapted ‘o large tracts of 'and such as those
operated in vjamaa villages, appears to be economically feasible, if prop-
erly uinaniryed and managed.

As indicated above, tracters have becen asslg;xed to a8 few ujamaa
villages for cuitivation of large tracts for maize and other food grains. In
a few caces, plenting equipment also has been made avaliable, but seidom
is this the case for cultivating (weeding) equipment. - Regardless, mainte-
nance and operation of equipment is a problem since Yreakdowns and lack
of repairs sometimes make it unavailable at crucial times. Another problem
occurs in weeding operations. Here sufficient labor Is not avatlable to
weed by hand the larger acreages planted with mechanized equipment.

Since production of feod crops must rely upon human power for a de-
cade or more, an urgent need exlsts. for research to develep innovations
that will make human power more productive. Research is also necded to

develop supplementary and complementary sources of power such as power

2]. D. Heijnen, "The Mechanized Block Cultivation Schemes in
Mwanza Region, 1964-69." Resecarch paper number 9, (Dar es Salaam:
Bureau of Resource Assessment and land Use Planning (BRALUP), University
College, Deocember 1969). Ia 1964, approximately 50 block cultivation
schemes were established in Mara, Shinyanga, and Mwanza Regions. A
special five-year study of this experience (1964-69) by Heijnen revealed
many problems in organizing and carrying out this method of mechanization.
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from animals.

Manpower

Both agricultural labor and technically trained manpower are con-

straints in the subsector. Bcth warrant brief discussion.

Farm labor. Llabor is one of the most critical resources in the pro-
duction of food grain crops in Tanzania, given the technology employed.
labor was identified by all persons interviewed at the regional level as a
very scarce resource--especially during peak labor-requiring periods.3
However, farm labor was reported to be underemployed during much of the

rest of the year.

Technically Trained Manpower. In addition tc the severe shortage of

seasonal labor at the farm level, a critical shortage of technically trained
manpower was found in practically all phases of the agricultural sector.

Many capable people were found in government positions at the national,

3Some statistical data on hired laber were available from the Pegion-
a) Statistical Abastrac, 1968-71. Appendix Table XVI includes a summary of
data for both reqular and casual workers by regions and the averaqe earn-
ings per month and per day of work. [t is assumed that a substantial part
of this hired labor was used in tihe production of cash crops, rather than
food grains.
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regional, and district levels but, {n many situations, up to one-half of the
authorized positions were not filled because qualified people were not
avajlable. This staff chortage severely handicapped extension and research
as well as scrvice activitics. Many people trained in and experienced with
agriculture ha2ve been shifted to other areas of government due to a similar
shortage there.

Currently, programs to increase the yields and total production of
food crops hive been scverely restricted by a lack of qualified manpower.
In the past, for example in the assignment of extension perscnnel, cash
crops have taken preccdence over food grains. In some regions, one ex-
tension worker had been assigned for each 50 to 150 producers of cotton,
tobacco, and other cash crops. Cn the other hand, the ratio of extension
workers to farmers who produce food yra:. s varied from 1,000 to 1,500

farmers per extension worker.

Management

An Important limiting resource to increasing the production of food
grain crops is management experience in producing for the market.
Currently, most of this production {s accomplished on individual small-
holder farms (estimated at almost 100% in some regions). TFor the most

part, these farmers have little formal education and lack the knowledge

required for adopting modern farming methods. They farm according to
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the traditional methods of the tribe and village of which they are part.

Some progress has heen made in recent years in training more
capable maragers for the future. Of particular importance ‘n the field
of farm management , is the special Mlingano Training Center near
Tanga in which youns; men are given very intensjve instruction in the
field of fann manage:ment. Students who come there already have had
secondarv level education, certificates from one of the treining insti-
tutes, and i least two years of actual field exgerience in either
extension or manac *ment positions with state farms. This school has
a staff of Tanzanian and expatriate instructors, together with adequate
facilities for an excellent training program.

The actual on-farm management decisions will be made by the two
and one-half million Tanzanian farmers. The professicnally trained farm
manager can advise and point out t'ie advantages of alternatives, but
what farm practices are followed ox; the !land will continue to bs made
by the famers themselves.

It seems rcasonable to assume the farmers' decisions to apply the
new technology or to continue with their traditiocnal practices will be
greatly conditioned by their capacity to understand the new technology--
what it will do, how to apply it, and why. This understanding and the

feeling of confidence necded in its application brings o the forefront

primary and secondary education as resources for agricultural development.

L]
-
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In appraising primary end secondary eduzation as important
resources rclzted to the country’s capacity to increase the production
of food crops, little is to he gained by reviewing the limitations of
education under colonial rule . What is fmportant and relevant, however,
" ig the emphasis «nd new direction Tanzania Is now giving to primary and
secondary education,

As the new policy quidelines for primary and secondary education
become operational, one can visualize how education will in the future
prepare farmers to understand the new technology and to have confidence
in applying it on their farms.

Selected quotes from President julius K. Nyerere's policy state-
ment on "Education and Self-Relfance” provide evidence that, in the
future, primary and secondary education will be increasingly more relevant
and, therefore, will provide a strong resource base for the growth and
medernization of Tanzania's agriculture:

The education must therefore encourage tke development in
cach citizen of three things: an inquiring mind; an abiiity to
learn from what others do, and reject or adopt it to his own
needs; and a basic confidence in his own position as a fre: ‘and
equal member of the society, who values others and is valued
by them for what he does and not for what he obtains.

However much agriculture a young person learns, he will not
find a book which will give him all the answers to all the detailed
problems he will come across on his farm. He will have to learn
the hasic principles of modern knowledge in agriculture and then

adapt them to solve his own problems.

Lducation given in primary schools must be complete education
in itself.
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Similarly, secondary schools must not be simply a selection

process for the university, teachers' colleges, and so on.
They must preparce people for life and service in the villages
and rural areas of this country.

On a school farm pupils can learn by doing. The !mportant

place cf the hoe and of other simple tools can be demonstrated;
the advantages oi improved seeds, of simple ox-ploughs, and of

proper methods of animal husbandry can become obvious; and

the pupils can lcarn by practice how to use these things to the

best advantage. The farm work and products should be inte-
grated into the school life; thus the properties of fertilizers
can be explained in the science classes, and their use and
limitations experienced by the pupils as they see them in use.

Tanzania's success in making primary and secondary education

35

meaningful to living and to earning a living in the cormur.ty will contri-

bute to strengthening education as a significant resource essentjal for

modernizing agriculture.

Production Resources Summary

Since Tanzania has a natural resource base which permits expan-

sion in the cultivated land area and increases in per-acre yields, growth

in production is constrained by the lack of other crucial resources,

especially trained manpower. Without this resource, the country is

inevitably "locked into" traditional, primitive techrology in the production

of food crops. Until that technological bottleneck is broken, a shortage

of humar encrgy will constrain the growth of the traditional hoe economy.

New technology requires technically trained manpower. When

implemented, such technology allows tue use of other sources of encrgy
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which, in turn, makes human energy more productive. In short, the

key to initally unlocking this syrdrome of difficulties ’ies in trained manpower.

Marketing Resources

The marketing resource base, too, is important to improve Tanzan-
jan nutrition and exports. [t has an essential role to play l.n improving
the efficlency with which existing levels of output are marketed, and
in expanding marketing volumes required if production increases. This
section of the chapter focuses upon this resource base: First, the market

exchange resources and then, the market facility resource.

Market Exchange Resources

Two aspects of market exchange resources are crucial in consider-
- ing Tanzania's marketing resources. The first of these is the organiza-
tion of the system. The second is price policy. Both will be discussed.

Market Orcanization. The food crops in Tanzan!a are marketed

through a single channel of semi-avtonomous, government-sponsored
cooperatives. LIxcept for bonafide producer-to-consumer sales, farmers

must sell all food grains to the Primary Society. A Primary Society may

operate severai “buying posts” (average of four in 1969) ., accommodate
farmer members ranging from a few hundred to 2,000 in number. Approx-

imately 1,800 of these cooperative societies are now in operation.

[
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From the Primary Society, the grain is mo;\red into the custody of
the Cooperative Union, usually a regional organization, and usually
one per region. In mid 1974, there were seventcen Cooperative Unions
in the country.

_The National Milling Corporation (NMC) is the purchasing and
holding agent for all fcod grains marketed in the commercial market
in Tanzanla. (This role was assumed in late 1973 from the National
Agricultural Proucts oard, NAPB which will be discontinued as soon
as Its busincss can be cleared out.) The general procedure is to
appoint the Cooperative Union (The Reglonal level Cooperative, here-
after referred to as the Union) to be the purchasing agent for NMC.
Although funds to finance purchases are supplied by NMC and the
purchased grain is the property of NMC, it remains in the custody of the
Cooperative Union until called forth by NMC.4 Under certain circum-
stances and with the approval of tl;c Regional Commissioncr, each
Regional Cooperative has the privilege of reselling in the region even
though the grain has been purchased and put into storage for the ‘a'ccount
of NMC.

Grain stored at the Regional Cooperative Union level may be

stored in a warchouse owned by the Union and leased to NMC, or owned

4ln a few regions whercin the Cooperative Union is not financially viable
to be sufficient to this purpose, the NMC has established its own buy-
ing agency.
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by NMC and operated by the Union. The Union usually deals with
all crops but generally is criented toward cash crops. Nevertheless,
an exchange system for food crops is in place.

_On the side of imported products or imported inputs, the State
Trading Corporation has either replaced the private importer or become
party to an import-licenzing system. This has in ceffect brought imports
under explicit government control, requiring explicit priority setting,

due to the limited foreign cxchange avajlable.

Price Policy. All prices arc administered prices established by
the Economic Committee of the Cabinct. Although some input to the
Committee comes from Kilimo and from NMC, little economic analysis
input is made into the price setting process. Apparently the formation
of price policy has been guided mor.e by a desire to provide inexpensive
food to Tanzanian consumers than by an objective of providing a produc-
tion incentive for farmers unt:l recently. .

In 1973, a policy decision was taken to make prices an effective
incentive to farmers for increased production. The government
designated the officially established price to be a farmer price, thereby
relieving farmers of the burden of high and widely varying marketing

costs. This change increased the price of food grains to the farmer in most

regions. By early 1974, virtually every government 2gency and every
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advisory group concerned with food grain prices recognized that the
farm prices were too low and recommended increases. All food grain
prices were lower in Tanzania than in neighboring countries, and
lower than world : rices by 50% or more. On April 12, 1974, a new set

of prices became effective.

Marke! Facility Resources

Facilities for transportation, storage, and processing are the
essential physical facilities for marketing the food crops. The building
of facilities specifically for food grain crops is of recent origin. Some

facilities used for the cash or export crops are adaptable to food crops.

Transportation

The Tanzanlan Highway Maintenance and Organization Study
records 16,404 kilometers of roads .in Tanzanla. The areas best suited
for producing food crops are for the most part located considerable
distances from the areas of concentrated demand. Consecquently,
transportation becomes very significant. Many potentially productive
arcas are not penetrated by roads at all. Existing roads often are not
usable during the rainy season.

The study cited above estimates that 45% of the existing roads

are in need of rehabilitation. Truck transport costs are high because
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TABLE III

TANZANIAR OFFICIAL PRICS--19741

April 12, price Previous price

Crain (Prices in Tanzauia Shillinun)z
Maiza, per k3.,

Special regions /50 . /35

Other rejpions /50 /30
Wheat, per bag, 90/kg. 70/= 39/60
Paddy, per kg. /65 161
Edible beaus, pe: kg.,

Ist grade 1/50 . /85

2nd grade 1/30 /65
Sugar, per kg. 3/= 2/-

lSOurcc: Conference with Mr. Mushi on April 25, 1974, at the
- Worlds Banks Building, Washington, D.C.

2gead 39/60 as 39 shillings and €0 pence, /50 as 50 pence, and
3/- as 3 shillings exactly. US$1.00 = Tan. She. 7:15.
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dlstancés are gre2! and roads are poor. The costs mount rapidly as
the condition of the road deteriorates.

The rail trans,ort facility is significant, but Lvailable only to
limited cicas of the country. With the completion of the new railroad
from Dar es Salaam to Zambla the situation is improved for the south-
western part of the country.

Trucks owncd or rented by the cooperative unions are used to
move grain from cooperative socicties to unions and other points, both
within and between regions. Interviews with cooperative unfon
perconnel in many of the regions indicated that additional trucks were
regarded s a serious need if grain were to be secured from the less
accessible areas on time and with minimum damage.

Costs of vehicle operation are quite high, due largely to the type
of terrain and the quality of the roads. Costs of truck transport (rcported
by the Economic and Engineering St.udy of Tanzenta Highway Maintenance
and Organizatior) on good roads ranged from 81.81 Tanzanian cents per
kilometer on Bitumen roads on flat terrain to 262.72 Tanzanian cents
per kilometer on carth roads in hilly to mountainous terrain. Further
details of this study are included in Appendix Table XVII. Costs were
estimated to increase by 20 to 30% as the condition of the roads deteri-
orated to a poor condition and by 60 to 75% on further deterioration to a

bad condition.
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Milling Facilities

Food grains may be milled by the grower himself, by one of the
small conticct mills found in most villages, or by a large mill licensed
to mill prcducts that move through the commercial channel. Newhouse
estimates that 20 to 307 of the total maize production, 507% of the rice
produ‘ction, and virtually all of the wheat preduction passes through
commercial chaunels and is milled by the large mills. He also estimates
that the 1972 maize milling requirement was approximaiely 125 tons
of raw maize cauivalent and projects a 1978 milling capacity r¢  .re-
ment of 200,000 tons , with the possibility this milling capacity would
be sufficient until 1984-85. >

The commerciul maize millers listed shows a licensed capacity
of over 200,000 tons. If the National Milling Corporation (NMC)
operated their mills at full capacity, they could process over 100,000
tons of maize per year. Thcrciorc,.this capacity is censidered
adcquate with no immediate need for further expansion.

Rice consumption was estimated at 50,000 tons in 1972 and,

assuming an increase of 10% per year, will reach 100,00 tons by

1978-79. The country now has a licensed milling capacity of 150,000

5l‘le\«rhouse .
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tens cl rice per year, even when mills of less than 50 tons capacity
are nol counted. This indicates a surplus of rice milling capacity
and the Newhouse Report suggests that {n order to increase efficiency,
mills near the moducing arcas might be utilized more fully than those in
cohsumption cehiters., 6

The Newhouse Report ¢leo indicates that nati(.xn'al wheat
consunipiion in 1972 p\robably will reach €7,000 tons.’ The two NMC
wheat mills have orerated near normal full capacity, abeut 59,000 tons
in 1970-71. However, if they operated six days a week, the mills
could handle up to 67,000 tens per year.

A number of oil factories «which ulilicze the expceller process are
in opcration. They can be used to process any reasonable expansion

of soybean production, although plants using the solvent process would

be cheaper to operate.

Market Resources Summary

The organization of the Tanzanian food crop marketing system was
noted as was the change in price policy which determines price in a single

channel system. With regard to marketing facilities, the lack of sufficient

GNewhouse .
7Newhouse .



trucks and adequate tools was emphasized whereas milling capacity

was deemed adcquate.,
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CHAPTER IV: FOOD CROP PRODUCTION--PAST TRENDS,
CURRENT PERFORMANCE AND FUTURE POTENTIAL

National trends in food crop production for recent years were summar-
ized in.(thaptcr 1. Here they will be elaborated vpon, especia’ly in terms
of regional breakdowns. In addition, the current performance of the subsec-
tor will be analyzed with regard to the production of the six food crop!) of
interest in this analysis. Finally, attention will be turned to torces expec-
ted to have a bearing upon the future potential for expanding the output of
these crops. Throughout, the focus will be upon individual cropz,

Before turning attention to these items, however, a caution concerning

data acquisition at the regional level is in order.,

Difficulties of Obtaining Regional Production Data

Determination of production trends is difficult due to the lack of detailed
data on a regional basis. Nevertheless, several efforts were made in this re-
gard. In addition to reviewing censi:s data and various statistical reports,
conferences were held with regional officials, cooperative union manadgers, and
other individuals who had personal knowledge of conditions in each region,

The data in this section resulted from these cfforts. Fe

Initially, an attempt was made to rank major food arain crops in each re-
gion. This was done on the basis of acreage and total production, as well as the
'lmportance of the particular crop to the food supply of the region. These rankings
are summarized in Table IV-1.

Maize ranked first in twelve of the eighteen regions, again indicating its

position as Tanzania's dominant food crop. It ranked second in five regions
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and was in third place in only the Lindi Region. It was produced for grain

aaa L B T

in all regions except the Coast where it was a fresh food crop.

Wheat was grown in only five of the eightecen regions in any signifi-
cant amount. It is not considered a popular food grain in rural diets; rather
it was consumed primarily in urban areas.

Rice was of considerable importance being produced in most regions.
As noted in the table, it was ranked in first piace--hence, above majze--
in five regions and second in five others.

Sorghum and millet wore most important in low rainfall regions, that
is, in the central part of the country--such a4 Singida, Shinyanga, Kigoma,
and Dodoma. In addition, sorghum was considered a major grain crop in
both the West Lake and Lindi regions.

Soybeans have been produced on a very limited scale in Tax @nia with
most of the production in the Morogoro, Mlwara, ond Lindi regions, Some
production was also reported in the West Lake Region. The pciential for

future production seems good in these and other regions, as wil! be discussed

later.

Vorious ollseed crops, such as peanuts, castor beans, sunflower, co-
conuts, simpson, and cotton were considered of substantial importance in
many of the regions. lLater observations indicated field beans also were a

major crop in many of the regions, primarily for home consumption.

o

hhet
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Current Production and Past Trends

Maize Production

As indicated earlier, maize is the most important food crop in Tanzania.
It oc.:upﬁllcc.‘ 36.5% of the total area in food crops in 1971, according to Min-
istry of Agriculture statistics. This acreage produced about one half of the
total cereal grain tonnage in Tanzania.

A summary of production data for the different regions in Tanzania is
included in Table V., arge maize acreages were produced in each of the
regions, except for the Coast, West Lake, Mtwara, and Mara regjons. Acre-
age in Mtwara has apparently increased, however, in recent yoars., Primary
maize producing arcas are shown in Figure 2.

Iringa produced the greatest maize tonnage in 1971, although Tanga
was reported to have the largest acreage. Other large maize producing re-
gions were : Arusha, Mbeya, Morogoro, and Tabora. Maize production
has been increasing in Ruvuma, a major producing region since 1971.

Total production in the various regions seems to have varied widely
over time. Accarding to the regional officials interviewed, this extreme vari-
ation usually was due to differences in rainfall. However, these officials
said the acreage planted did not vary as widely as indicated in official state-

ments. L

,l'l‘otal production for each region is calculated each yecar from some
sound statistical basec information while the acreage is computed from these
data plus cstimated yields per acre reported by Regional Agricultural Devel-
opment Officers in 1965. Yield estimates per acre were requested from the
Regional Agricultural Davelopment Officers in Kilimo again in 1972, The es-
timates received from nine regions were 64% higher than those reported from
the same regions in 1965. Yield per acre varies ecach year depending upon
environmental conditions. Therefore, any hazard that reduces total produc-
tion shows up as ieduced acrcage, because of the system of calculation,
when actually acrecage may have been stable or even higher.
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Regardles: of the accuracy of the secondary data available, maize is il

the essential food crop in Tanzanla, and its production fluctuates widely.

- ———

Wheat Production

Wheat production during the 1968-71 period was reported in the Statis-
tical Abstract in only seven of the eighteen regions in Tenzania (Table vi).
Arusha averaged about 35% of the total, Iringa 31%, and Kilimanjaro 17%. A
substantial amount was also produced in Morogoro and Ruvuma; regions. No
wheat was reported in the Tabora Region although the National Agricultural
Products Board (NAPB) purchased significant quantities of wheat in that region

in both 1970 and 1971.2

Production trends for 1968 through 1971 in the major wheat producing
regions are summarized also in Table VI. Total production varied rather
widely in these regions, especially in Arusha and Irlnga:.3 NAPB purchases
have been increasing in all wheat growing regions except Mbeya where a new
disease problem has occurred. (See-Figure 3.)

Wheat production has been limited to seven or cight regions, primarily
because of physical conditions. Wheat varieties currently available do not
yield well at altitudes below 3,000 feet clevation. For this reason, produc-

tion of the crop is Jimited to those regions with higher altitudes and favorable

rainfall.

s N i .

2 Newhouse.

3'i‘hls;. may have been due primarily to the method of calculation.
32 i
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Paddy Rice Production

Rice ranks second to corn, among the cereals, accounting for about
10% of the total acreage in fuood grain crops hy 1971, While some rice pro-
duction was reported in every region in Tanzania; Tabora, Mbeya, Morogoro,
Mwanza, and Shinyanga have been the major producers. These arcas ac-
counted for over two thirds of the total rice production, Rice acreage has
been steadily increasing as has total production.

Trend data for production in metric tons from 1966 through 1971 are
summarized in Tacle vir. Very little rice production was reported in the
Arusha and Dodoma regions in 1971 and only limited artounts in the Ruvuma,
Singida, and West lake regions., While the quantities produced are small,
rice production In the West Lake Region seems to be increasing rather stead-
ily while it is decreasing in Arusha. (See Figure 4.)

The acreage devoted to rice production is difficult to determine and
total production estimates are questionable. Like maize, these are compu-
ted by Kilimo on the basis of the yield-per-acre estimates made in 1965.
Estimates of ylelds per acre by region again were requested in 1972. Then
the yields for comparable regions were estimated to be 147% higher than in
1965.

The concentration of rice production in certain regions can b'e'cxplained
largely because of physical and climatic conditions. Most of the rice is
grown in paddies that require substantial quantities of water not readily
available in most regions. Yet, as is true with other crops, some of the

large areas of production are the result of traditional farming patterns.

o —
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Sorghum Production

Sorghum ranked fourth among cereal grain crops in total production in
Tanzania, according to official estimates. All regions, except Kilimanjaro,
produced some although the tonnage reported was quite low for Mwanza,
Tanga, Iringa, and Ruvuma. By far the leading producer of sorghum in 1971
was Mtwara Region (although this included production from both Mtwara and
Lindi regicns of today). (See Table VIII.) Production in Morogoro and
Mwanza, and to a lesser extent in Coast, Dodoma, Iringa, Ruvuma, Shin-
yanga, and Tanga, appeared to be declining.

Aside from the Mtwara and Lindi regions, the major production seemed
to be located in the drier regions in the central and western parts of the
country. These included Kigoma, Singida, and Tabora, where production
appears to have been stable or increasing. However, data sources differ
concerning acreage trends and some questions remain concerning them. Pri-
mary production arcas are shown in Figure 5.

In the personal interviews, sorghum was reported as the major crop in
only the West Lake Reglon. However, it was identified as the second crop
in four regions: Dodoma, Kigoma, Lindi, and Singida. Sorghum was identi-

fied as more important than millet in 13 regions.

Estimates of sorghum yields per acrc were made by Regional'h'grlcul- :

l

tural Development Officers in eight regions in 1972. These estimates were

20% higher than the figure of 500 kilograms per acre used since 1965 in Kilimo

calculations.
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Millct Production

The millets, both finger and bulrush, ranked third in tonnage among
food grains and made a sigrilicant contribution to total food output in 1971,
Total production in metric tons harvested by regions is summarized in Table
IX. Dodoma, Mbeya, Kilimanjaro, Mara, and Singida have been the major
producing regions. In contrast, no production was reported in the Tanga,
Morogoro, and Coastal Regions. As with the other major cereal grain crops,
total production scemed to vary rather widely from year to ',-(_;ar in most re-
gions. Likewise, total production trend estimates vary among data sources
leaving some quecstion about the actual trends. Primary production areas are
shown in Figures 6 and 7.

Millet appears to have increased slightly from 1968 to 1971. Kilimo
has used an average yield of 500 kilograms per acre since 1965 to calculate
acreage from the production data. Yield estimates again were received from
Regional Agricultural Development Officers in six regions in 1972 and the
estimates were 37% below the 500 kilograms per acre formerly used in sta-
tistical computations. In interviews in the regions, millet was identified
as a more important food crop than sorghum in only 3 regions, while 13 re-

glons ldentiﬂcd sorchum as the most important,

Soybean Production

Soybean production has been reported in only three of the cighteen
regions and in only onc, Mtwara, was production of any consequence. How-
ever, a project has been underway in Morogoro Region to increase soybean

production and utilization. (Sce Table X.)
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In spite of limited production in the past, the potential for soybean
production is considered to be favorable in these three regions, as well as

others. This will be discussed further in subsequent sections of this chapter.

Other I'ood Crops

While statistical data were not assembled for other food grain crops,
including oilseeds, many of the crops have been of considerable importance
in different regions, and some seem to have good potential for future produc-
tion. In spite of the earlier unfavorable experience in producing ground nutn
in the Mtwara Region, a considerable acreage of ground nuts is still produ¢ied
there as well as in several other regions.

While not in the category of cereal grains, a few other crops are of
major importance in Tanzania. Special note should be given to bananas,
which are widely grown, as well as cassava, and field beans. Cassava is
important because it is hardy under adverse climatic conditions. In many
places, it is grown as a safeguard against famine in case other crops fail.
In addition to the roots of the crop, the leaves, high in vitamin A, also form
an important part of the diet in some areas.

Field beans is a crop of major importance in many of the arcas and

probably merits expansion in the future because of the protein that it can

contribute to the diet. This is especially important in rural ameas.4

4I'urtl|cr insights into the production and use of the major food grain
crops In Tanzania are revealed in FAO Accounting Work Sheets. Appendix
Tables XVIII to XX III  provide detailed information, derived from these
worksheets, on the production and disposition of cach of these food grain
crops for 1968, 1969, 1970, and 1971, Since domestic production and con-
sumption as well as imports and exports are included, a kind of "balance
sheet® is provided for each crop. Data in these tables are self-explanatory.




Factors Influencing Production Potential
An assessment of the potential for increasing the production of food
grain crops in Tanzania must recognize inherent factors that affect all types
of crop production, as well as specific ones related to individual crops.
iany ol these factors are related to the basic resources discussed earlier.
An attempt now will be made to . raluate the influence they have on food

grain prbduction potential,

Resource Ease

Soil and water are the two natural resources with probably the greatest
impact on the potential for food grain production. Both the quality of land
and prevailing climatic conditions, especially the amount and the distribu-
tion of rainfall throughout the year, are major determinants of crop produc-
tivity. Since the kind of soils and rainfall patterns vary widely throughout
Tanzania, careful study was made of available government maps. These
maps show the geographic distribution of soil and water resources. Colored
transparency overlays (I'igure 7) were prepared from the maps to skow the
interrelationships between these resources in different areas of the country.
Using them one can identify those areas with greatest production ;fo'tcntial
and those with scvere limitations.

Variations in scil quality and annual r&infall may be observed with the
colorc(.l overlays in I'igure 7. The overlays revea) areas of the country with
different levels of annual rainfall, based upon a 10% probablilty of occur-
rence. By combining the land potential and rainfall probability maps, areas

of the country can be identified that have the natural rescurce potential for




various food crops.

A noteworthy fact--unprocuctive soil and inadequate rainfall make
large arcas in north-central Tanzania (much of Arusha, Dodoma, Shinyang ,
and Mara) very unsuitable for crop production. The low rainfall arca extends
throughout r:au::h of the central and western parts of the country. It Includes
much of the Singida, Tabora, Mwanza, Kigoma regions, and some of the
Mbeya Region. Many of the solls in thiese areas also are relatively infer-
tile. In addition, much of the area in the southecastern part c':f the country
lacks rainfall and fertility. This section includes the eastern part of Ruvuma,
parl of Morogoro, and parts of the Mtwara and Coast regions.

Potentially, the best combination of soil and rainfall conditions for
grain crop production can be found in a “7"-shaped area, starting from the
western Ruvuma Region and southern Mbeya Region and moving northeast-
wardly through mountainous arcas to Tanga and then inward again to Arusha.
Significant acreages with slightly less potential border the better soils.

They also are found in areas in the Mtwara and Lindi regions, around Lake
Victoria and the smaller areas bordering Lake Tanganyika. Further study of
these map combinations will reveal other small areas where the production
potential is quite favorable. fi7
Regional comparisons regarding potential food grain production are

presented in greater detail in Table XI. This table brings together scveral

factors that affect production potential. They include the class of land, the

S e e, ST il T

average annual rainfall, the percent of the land falling within areas of 750

millimeters of rainfall in 9 years out of 10, the number of consecutive months

with over 100 millimeters of rainfall, and the extent of irrigation currently
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available. In this table, an attemypt has ‘bccn madce to arrange the regions
in descending order with respect to most of the factors influending produc-
tion potential.

From the standpoint of these combined factors, several recions rank
rather hizh., Perts of Iringa, Morogoro, Muoeya, Ruvuna, Mya, frusha,
Targa, and Kilimanjaro seem to have the Lighoot potontial for oo D grain pro-
duction. In addition, as indicated by the maps and tebles, certatn districts,
and parts of districts, within other recions alzo have consideratl- potential
with respest to mozt of these factors. Some of these arcas consinst of allu-
vial or colluvial soils of considierable fertility, but they may need flood pro-

tection, drainage, and special maragemoent before they can contribute signi-

ficant!y to production,

Production Projections

Projcctions of the acreages ncaded for various food crops to meet the
nceds of Tanzania by 1979 have bnoq made by the production divisions of
Kilimo. (Appendix Tanle XXIV.) These represent the acreages considered nec-
esu:ary for a reasonable supply of food for Tanzania, assuming a population
fncreasc in excess of 3% per year. Several implications of these projections
arc notcworthy., '

Achicvement of the acrecage goals indicatcd is greatly dependent upon
an adequate supply of good quality sced. Althcugh recent developments in
providing a good supply of high quality scids provide some optimism, the
1973-74 drought has cloiwed this process.

The seed production program is set up to expand the available seed
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supply through varioue stages. Appendix Tablc ¥XV indicates the volumes

and producers of seed guryilaile since 1970, In Appendix Table XXVI a pro-

jection is wmane of the proiustion f zeed for maize, soybeans, sorghum

crops, miliet, vicat, nice and barley from 197 to 1980, 1f the o projestions

are oo alized, o 1980 oy ol of fimproved secds will expand substantizllv,

Plare for ataraate cortify 0 ocoeeds on wheat, coyhoans, and rive appear ade-

quate., Howe.oi, B o chamilimant part of the plenned foundation millet seed

is planted, contified, and rareted, a millet co d surplus < ould soon result,

The Tas arisn Sce § Company will play a moyor role dn the seed pro-

ram. Ban been organis b to contract for the prosiuction of certified sceced
4 } ’

then to nrese. & and to diseribute thic secd within the country., A modoern

sced plant Ly been setvp at hombie, toacther with substantial storaae focil-

ftics. The facidinzes for ¢ seed plant are good hut are not waell lecated
geosraphically. At present, transport wtion is a proidem, Consideration now

Is being given to a sced diztnbution system throuahout the country and to
XA ’

-

the location of futur~ physical facilities for processing and storing sced.,
Atainment of an adequate supply of food aiain crops in Tanzania by
1980 is dependent not only vpon incicares in atrease, but also upon improv-
ing the yields pvoacre from the acreage planted. Estimates of current yiclds
were requested from reqgional offisials throughout the: country durir;q' personal
interviews in the carly part of 1973, Yields apparently vary considerably by
regions, Por exarmple, the average vield for maizc was estimated at 2 to 3
bags per acre on smaltholder farms in some regions and as high as 6 to 8

baas per acre in others. (One bag is cqual te approximately 3.6 bushels.)

However, based upon vields achieved by some of the best producers and on
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research farms, puotential yiclds were estimated as high as 25 to 39 bags
per acre. Similar estimates of current yields and potential yiclds were re-
cefved for other foo i grain crope,

In Table XII 2 sumrary of some of the yicld data is shown for the
six major ¢ram crops under study, A nutoworthy point, regional officials

safd it was possible to dovh): yields within  ten ycars.

Improve:! Production Practizes

Iimproved cultiial practices seem to offer greate st promise for increas-
fna yiclis, oartizularly on srollhelders' forms, Fertunately, thic Lind of
change involves very little cash exponditures for nev inputs.  In some cases,
however, they do reguire substantinl charses in cultur ] motheds s prac-
tices. This indicates that an intensive cdacational program could have a
sub: tantial impact vron food crop yields during the next few yoars,

However, though improved cultural practices, cupecially phint popu-
lation and weeding, offer great pmmgfso in the shoert run for increasing pro-
duction, one must recognize these are not new innovations. Obviously,
great cfiort, especially on the political and extension fronts, will be required
to motivate farmers to do the extro work these require to improve vields.,

This overview of factors afiecting all six food crops suggests that sub-
stantial increases in production are possible by cither increasing screace or
Increasing viclds., The actual arhievement of this petential is dependent
upon the availability ol specific inputs and the knowledge of preiucers con-

cerning cach individual crop. Some factors that influcnce the possibilities

for cach crop will be reviewed sceparately.
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Maize Produ-tion. Varictal trials over the past six years (Cast Africa

and Territorial Trials conducted at 19 Tonzanian lozations) showed *.at the
top four varictics in cach test yivlded an average of 294 more produce than

[
the local chech varicty.” This represents o reasonable zstential for increased
producticn ‘rom thi. curce,

M. the same tune, seed gqurlity is bein, emphasized which should re-
sult in hicher germioation and roce adequate plant populations., Recsearch
at Njoutie has den onotrated that yvields can be increazed 15 to 200, by in-
creasirg phaint popalations {ror 11,000 to 20,000 placic per a::rc.6 Unfor-
tunately, meny cultivators uss 5,200 or fewer plants por acre,

Breoding presiams, both within Tanzania (Ukiricuru and llonga) and at
the East Africa Corn cunity Cern Station in Kenee, have been concernad with
the develepment of innproved vaicties, Breeding cofforts in Kenya and in Tan-
zanfa have been directed primarily toward meeting the needs of hign altitude
arcas, However, the need for inproved varicties in lovw altitide areas also
is recognized, A breeding and production rescarch program has been initi-
ated at Nonaa, throuair the assistanze of USAID, thao will cater to the needs
of the lcwior arcas.,

Fertinty trials haeve been conducted at most of the rescarch stations

in maize qrewing areas. Also, the Tonzania Fertilizer Company conducted

SA., Bolton, "Territorial Maize Variety Trials in Tanzoenia, 1966-70,"

Judy, "Foncania Regional Trisis 1871 and 1972, " unpublished.

6I\nnual Reports, Tanzania Wattle Company, 1968-70.
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82 fertilizer demonstration trials in the four major maize growing regions in
197} and l‘.)72.7 On most soils in the country, maize has shown no response
to potassium {ertilization, It has responded to nitrogen {3 fertilization § .
all !rlals_ and to phozphate (pZOS) fertilization i+ most,  Adequate nitrogen
fertilization war asvociated with an average yicl: increase of 3197 over no
fertilization. An additional 14% increvee was chuorved whoo adequate phos-
phate was u.ﬂd.a Therefore, fertilication with cdcquate ™ and qui: showoed
a significant polential for increasing proeduction (5577, when other inputs were
not limiting.9

During the 1972-73 cropping seacon, 284 miize demonciration pachets
veere distributed in seven regions Ly the field trials oificer and his staff, Re-
sults reported by extension officers from four recions showed an average of
16% higher yicld for the fartilized hybrid variety over the fortilized composite
variety and 45 and 46 higher yields, respectively, for the fertilized com-
posite and hybrid varietics over the unferiilized,

Rescarch has shown the Impact of good hushandry practices such as

7 . . \ . .
Promotion Servico Reports 1971 and 1972, Tanzania ertilizer Compan
A , ST JAS . 4, pany,
nnua! Zonal Corference.,

8 . . 'l \d > e

Combined Reports of Nordic Center, Mbeya; Ukirigure Resceacch and
Training Center, Ukiriguru; Tanzanie Wattle Company, Njombe; College of
Agriculture, Morogoro; Field Trials Officer, Dar es Salaam.

9'l'hc government should review fertilizes prices as it does food crop
prices te see thot fertiliczer vuse is not discowaged. Also transportation
neceds of the fertilizer industry must be considered if fertilizer is to get
to the farmer at the correct time and assist in maximizing production,
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proper weed control (Hjombe, Ukiriguru, Mbeya), proper row spacing (llon-
ga), soll projsrcation (Mheya), method of planting (Mbeya), and control of

. o 10,

stalk borer (Mjomhbe) on naize yiclds, Adcquate control of hazards such
as stabli borers, birds, and wild aninals is necessary if production poten-
tiols are to be attained,  Their mpact would appear significant cinze agri-
cultutal ¢ffi. crs n conee regions eotimated losses from these sources to he
as high as 30,

In mefze demonsiration trials ot three lezations {near Ulkiriguru, at
Mboevya, and it Kenval, gocd agrononic practices (recommended lanting

LA, yal, g
date, plant p pulation, and weed contrel prectizes) when used with lozal
varieties ardd no fertilizer, prozduced 2.1 times the yield obtained with the
) . . . ' | 15
poor hushandr, practices normally used by smalllolders. When good hus-
bandry practices, plus inproved varieties and fertilizer were used, yiclds
Increased 4.7 times, Using improved varietios and fertilizer, but poor hus-
g imp

bandry practices, resulted in only 1.5 times the unfertilized varieties.
Therefore, good husbandry practizes alune, which require no cash investment,
can have a tremendous impact upon yield, But, for these inputs to have max-
imums impact, the total package of improved pructices must be used.

Wneat Production. Increasing wheat yiclds by using bhetter adapted

varieties shows promisce. In the Tanzanian Wheat Variet Trials, the to
Y

10, . .. .

OL,ommnnd Annual and Zonal Conference Reports of Mordic Center,
Mbeye; Tanzanio Wattle Company, Njombe; Rescarch Training Center, llon-
ga; and Research and Training Center, Ukiriguru.

“Reports from Rescarch and Training Centers at Ukiriguru and Mbeya.
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four selections in each test averaged about 17% more yicld than that of Af-
rican Mayoe, an older variety which was widely grown, Varictal tricls have
been conductad in the northern and southern highland arcas but should be
extended o lower altitudes and into the western arca of the country, The
Lyanmungu Roccarch and Treining Inctitute coordinates wieat rescarch withan
the country. The Tencanie Watitle Company has had an astive wheat renearch
program at Mjombe, in the south, for saveral years and is once of the country's
largest wheat producers,

Discases and bivds are major pro-luction harards, Dds have reduced
yiclds by 507 in some areas, accerding to the earicultural officers inter-
viewed. Spraying of roosting arcas has been relatively effective when done
at the proper time, but rescarch inte other means of contro! needs maximuin
support,

Septoria, rust, and mildew, very serfous wheat disearces, causce heavy
losses. A disease, thougnt tc be Ophiobolus (Take All), has made contin-
uous wheat production unprofitable in come arcas of the ::outh.lz Research
into the Ophiobelus problemn has been started, and selection for resistane
to the continually changing rust sftuotion is mrcting with success, How-
ever, little genetic resistance to the Septorie discase is available. Varie-
ties coming from the Njoro breeding program in Kenya have g('ncml'l)" had
satisfactory rust r»sistance for Tenzania but Septoria is usually not as se-

vere in Kenya. In oie experiment at Hjombe, where Septoria was not as se-

vere as normal, spraying with Belate to control Septoria and Fusaruim was

-

lzi’rivalc co:mmunications, Nordic Center, klbeya.
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associated with a 249, yield incrcasc.n

Fertility resecarch has indicated that wheat will respond to fertilizer
on many of the soils in Tanzanla, On some northern soils where the inher-
ent fertility 12 higher, less response has been noted. In demonstration trials
in the Avu:hia Beglon, conducted by the Tanzania Fertibizer Company, a 20%
increase i yleld occurrca when 30 pounds of nitrogen veere used. An in-
crease of 21, occouried when 40 peurnds of l'z()5 were used, and a 459 in-
crease when o 30- 46-0 combination was used. At Njombe and Mbeya, nitro-
gen has boern much less effective than phosphorus. In those studics, a 24%
average tnorease occurred when phosphate fertilizers were used. A 75 in-
crease ocourred with nitrogen, and a combination of the two resulted in a 32%
increase. 1S Lime, sulphur, and micro-nutricnts have had little effect on
wheat yields ot Njombe,

Weed control is a major problem in many wheat growing arecas. Much
of the acreane s sprayced with herkicides to prevent serious competition and
harvesting problems. Date of plantipg also affects yields significantly, al-

though more research data are needed in order to quantify this relationship.

Rice Preduction, Rice production has more potential than other food

grains on many of Tanzanie's low-lying, poorly drained arcas. Irrigation

water is not available on a large part of the rice acreage, however., Even in

most of the irrigated arces, it Is only available for certain periods of the

3I\nnual Report, Tanzania Wattle Company, 1971-72,

4I‘romotio:z Scrvice Reports, 1972, Tanzania Fertilizer Company.

5!\'_‘29“1 Reporis, 1968-72, Tonzania Wattle Company, Njombe, and
Nordic Center, Mboya, ’
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ycar. Since most of the rice acreage depends uvpon rainfall only and many
of the soils have a low water-holding capacity, water availability Lecomes
a limiting factor in rice production, Few lowland areas are properly leveled
for adequate water depth control.

In voricty tests ot Moregore, tha hest varictics under roicfed cenditions
producrd alont 704 of the olds of varicties in tests rereiving at least some
supplemental urigation. 16 Even with water availabla, however, farners are
getting less than one-half the approximately 5,000 pound: por acre vraduced
under relatively good conqiitions.,

Rice yields often are reduced by a number of mrobleans, Bird losses,
often quite scvere, were estimated in some regions to be as high as 20 to
305, The cice blast discas2 causen severe losses in cortain areas and se-
lection for tolerance is an important poart of the breeding m(w:_:mm.l The
white tip nematode aelso has caused scome damage in some arcas but has not
become widespread,

Rice breeding work. storted in 1956 ot Hoga but Hmited work had pre-
viously been done in the Mwanza area. Currently, research is being done
at Nonrga and Mcrogoro. Tanzanian lowland an-i upland variety trials are
being conducted at an additional 10 to 15 ciffcrent locations, Materials from

the Interrnational Rice Resecarch Institute are being used, but these lines gen-

lGI. . Monyo and S. H. Mwarumta, College of Agriculture at Moro-
goro, and Research Training Center at Honga, respectively, unpublished re-

ports.

l7]. H. Monyo and S. H. Mwammka.
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crally are less productive and grain quality is not acceptoble to Tanzanian
farmers., There proLably is lathtude for improvement in yiclds through breed-

8
ing of about 57 for up to 10 ycars.l

Little agronomiz research information is availeble, but the adverse
ceffect on yields of poor hustardry practices is evident., On farme, the lond
is scldon. Lovel enoush to pormi conteol of water depth; ctands are crratic:
weeds are not adequ-tely controllo d; and harvest losses are excessive.
Fertilizer o not usct on rice since most varictics do not respond with high
yiclds, ond the rice plants lodge badly under heavy nitiogen fertilizotion.,
Breeding ofiorts to improve lodging resistance and nitrogen responsiveness
arce ncedod,  In many arcas, however, production could be doubled by apply-
ing alrcady known crop husbandry iechniques.,

»

Sorchun end Millet Produstion., Both corghum and millet crops have

great potential in the iow rainfall arcas of Tanzania. In some arcas of more
limited and crratic rainfall, thesce crops have the potential for higher produc-
tion than maize. However, maize often is planteu instead of these crops be-
causce birds often seriously damaace them before harvest.

Sorghum and bulrush millet acreages are too scattered for governmen-
tal bird control programs to be very effective, and efforts to develop and gain
acceptance of bird resistant varietics have been only poartially su:;c'css!ul.
The brown secded and corneous varieties are less acceptable ond nerhaps

Jess digestible than the white secded types, which the birds damage most

scverely.

lsllstimatc of Dr. J. H. Monyo at Morogoro.

.
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Stalk borer and shoot fly are also serlous problems in sorghum produc-
tion. Breeding programs are under way 12 East Africa that are directed towrard
shoot fly, stall borer, and bird recistance. The shoot fly nursciy a5 well as
other "m_te.'inl:'. from the breeding programs are being evaluated in Tancania,
and hopefully, thesc problems can be overcome partially through Lreo ting,
Lstimates by agricultira] officers of yvield redustion in some areas ware about
20% from shont {ly, 107 from stalk borer, and 306, from bhisd: . Rescarch aust
find a way to zope with these problems if sorghum is to fulfili ity potnntial
in grain produztion,

Finger millet is beina grown surzessfully in many a1 as to moeet the
needs of the brewing industry, Bird losses, as well as storage losser, are
reported to be relatively minor, Bulruch millet 15 Letter suitesd in the drior
areas than {inger millet, brt Hird losses are much more SeVere,

Tanzania has had only limited breeding work on sorghum and millet
crops. However, well organized programs of the Last Africe Community cen-
tered in Uganda are dirccted toward problems that are commor in Tanzania,
Some work is being started at Morcgoro to develop longer durotion varietios.
Varicties of sorghum, bulrush millet, and finger millet from the Last Afcican
program are cvaluated in Tanzania in the f{icld trisls program, Nincteen bul-
rush and finger millet variety trials were planncd for 1973-74 in a(id.itiun to
the sorghum varicty trials, t9 The Serena sorghum variety has been increased,
In four trials over = number of locations, the variety has yiclded approximatcely

twice that of the local check variety, In tests over the last three ycars, the

¥y, Williem Judy, Field Trials Officer.



67

top four lincs in the tests have yiclded about 9% more than the Serena varl-
oty, indi=ating the potential for still further improvements,
Engcenyi has been used as a check variety in finger millet trizls and

, oo . - . 20
the top four hinus in tests have averaged 117 higher yiclds that Engenyi.

Al three southern locations, a locol farmer variely check was included which
averaged only 617 of the Engenyt vield,

In buliush millet tests, Serere Composite 1 has been used as a check
variety and has been near the top in grain yield, Where a lozal farmer vari-
ety was inclwlcod, it produced only 95% as much as Sercre Composite: .

The potential for improving the production of sorghums and millets
threugh the use of improved varictics seems quite substantial. An Last Afri-
can test over a five-year period showed that the top four varieties avereged
175, 77, and 19 more grain yield, reepectively, for sorghum, {inger n.illet,
and bulrush millet then the check varict‘;.“ Sceds of improved sorghum
and millet varicties are being multiptied by the sced multiplication unit and
should be adequate to meet projected needs by 1980,

Fertility ests with sorghum have been limited but most indicate a ma-
jor response 1o phosphate and some response to nitrogen., A 28% increase
in yicld occurred in a scrics of tests when adequate phosphate fertilization

was employed. Tests showed an incicase of 119 occurred with nitrogen

fertiiizotion, and a 53% average higher yicld ozourred when @ combination

O‘anublishud reports of Ficld Trials Offizer William Judy.

lelast African annual reports.
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was used compared with check plol.22 In tests in other arcas of Last Afri-
ca, millet has shown response to nitrogen when adequate phosphate was
available. Rcsearch also has shown the importance of proper date of plant-
ing and wecd control.

Ir the 1972-73 scason, 318 sorghum denmansiration boves were distri-
buted in e;h o aions by the field wis]e officer arel his staff, Results ro-
ported by cxtongion olficers from th:ee regions ot cwed an cverage vield in-
crease of 739 and 52v., respectively, for the fertidized white and Lrow:
sceded varictics over the unfertilized. The fertiticed nrowe o cded varie-
tics averaged 25 higher in vield than the fertitizos white seede d varictics,

In demonctration trials at three western lo- atwng in 1971-72, yirlis
were increaced ten-fold when recommended crop e bandry i otice:s were
applicd to the Jocal varictics with no fertilization, When an improved vari-
cty and adequate fortilization were veed witk good hucrbandry, an additicnal
seven-fold yicld increase was obtained. When voor hushandsy was used
with the improved and [ertilized varicties, yields were 607 lowcr.23 hs
with maize, these demonstrations indizate the potential impast of improved
agronomic practices (date of planting, weed ¢ strol, proper plant population,
etc.) on yields, Howeover, to obtain maximum results, better verieties and

v e

fertilization also mmust be used,

Soybean Production., Due to marketing problems, primarily, a large

22l\nnual Reports, Research and Training Institutes at Uk iguru and
Honga, 197) and 1972,

231\nnua] Report, (Ukiriguru: Rescarch and Training Institute, June,
1972).
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reduction in soybean acreage occurred in 1964, The reduction has fluctu-
ated between 1,000 and 4,000 acres since then. Agrenomists and nuicsition-
ists agree on the importance and nutritional value of the soybhean vrecp. How-
aver, 1tz potentiol expansion in Tanzania probably will be limited oy two
factors: 1) the acceptenze of the crop as a food, and 2 the availability
of marketl: fur non-human feod ures,

A village soybearn preject has been initicted in Morojoro Region to
teach peopls how to nrepare soybrans so they are palatable arnd nutrition-
ally acceptet e, A new extracting plant is aiso beine bullt in this program,

The s« vhean selections currently available were bred at Nachingwoea
and were selested atl I!(mga.zl1 They are very productive at the low o me-
dium altitude arcas but arc very poorly adaptlaed above 4,500 feet in cleva-
tion. Teste have shown that zurrent varietios kave the potential te prouace
50 bushels of soybeans per acre at low medium altitudes but not mich in
excess of 20 bushels per acre at high altitudes,

The potential for Improving yields of soybeans through plant breeding
is quite promising. In varintal teste over the past eight years, the high
four lines in cach test produced 50% more than Hernon 237, an improved
and commoiily grown variutv.zs

Wark on sovbreans necds to be extended to the high altitude arcas

where no prewious cffort has been concentrated. The Tanzania Wattle Com-

24R. C. Finlay, "Soybean Production®” (paper presented at the National
Seminar on Soybeans, Morogoro, lune, 1972).

5

2 Reports from Mtwara, Lyamungu, and longa Resecarch and Training
Institutes, Tanzania Wattle Company, and the College of Agriculture at
Moregoio.
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pany has bcen evaluating introduced maferial at Njombe under high altitudes
and has found materials {from the southern United States, and other compara-
ble arcas, much better adapted than the varicties celetted in Tanzania ot
low altj!uclc:;. The potential yields at the low altitude should be obtainable
at the higher altitades, if the proper crosses are made and selection s done
at the high altitudes.,

Only limited production rescarch on soyheans has been done ot low
altitudes. This must be expanded and demonstrated in the new production
arcas if this relatively new crop is to approach its potential., In farm ser-
tlement schenies near Nachingwea from 1955 to 1940, an averace of only 11
bushcls per acre was obtained and on production farms only 13 bushels per
acre. High quality secd is a problem with soybeans since the sced rapidly
loses its ability to germinate uader hich temporateres, The soybean has o
tremcndous ability to copensate for variations in plant population. How-
ever, yields are low in poor stands and under wido rows that do not inter-

cept maximum sunlight,

Diseases and insects may become greater soybean constraints as
acreages increase. Termites are problems in most arcas but other legume
inscects may be expected to inzrease in significance as acreages increase.
In Mtwara, a trcatiment of Dicldren was used on ficlds that yielded 267 more

) cionge 20 g R . .
than untreated ficlds., Endosulphan treatments have increased economic

yields at llonga. Discases observed have been Lacterial pustule, purple

stain, Cercospora leaf spot, mosaic virus, and come rooi rot. Varictics

26U npublished report from Mtwara and llonga Rescarch and Training
Institute. .
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differ in reaction to most of these diseases, suggesting that resistance or
tolerance may be improved through breeding,

At present, soybeans offer the lower altitude areas a high protein
food crop that can Le profiteble to produce. Similar opportunitics may be
available for the high altitude areas in the future. In addition te the food
potential, any exszess production of soybeans should find a place in the ex-

pOl‘l ”)d[;:l:t.

Summary
Rather detailed data for the six major food grain crops Indicate sub-
stantial potential for increasing the yiclds and total output of cach crop.
Actual increases in total quantities produced during the next several years
will depor i upon the additional acreages put into production as well as the
increases in yields attained,

Additional land is available, as indiszated carlier, The 1967 Atlas of

Tanzanio classifies approximately 9% of the total land ¢rca as soils with

s

medium to high fertility and with hich potential. An additional 22,97 are

classifind as hovina soils of low te medium fertiliny with moderate potentlal,
According to these figures, if all the acreage estimated by Berry to be cul-
vated at present were on the soils categorized as having high pol.c;nial,

40% wore land of comparable potential could still be addcd.27 The poten-

tial for expansion is greater even under the assumption that much of the land

used nov is of second quality because of settlement patterns and other fac-

27Len Berry and Eilcen Berry, A Preliminary Sub-Division of Districts
!nto Rural Lronomic Vones: o Map with Xev, BRALUP (Dor es Salaam: Univer-
sity of Ixar o= Salaam, 196Y).
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tors.

If through rescarch and avatlability of fertilizers, the soils of medium
to low fertility with modcrate potential could be eftectively used, a poten-
tial increcasce of several fold in cultivated area scems feasible.  In view of
thesc varfous factors, the aireage dovoted to fou ! rrops could be greatly
expanded in Tancanie if labor and capit:! were avoilable to madkie the increase
fecasible. In the past, much of the production inrease has been achieved
this way.

In spite of these poteatiels, if Tinzania chose to achiceve increased
food crop production by cncouraging a large acreage expansion, existing
problems would be compounded and new ones created,  Labor i an input
thot is in very shoct supply during peal Jabor pericds, Since manpower is
a crucial limiting factor, incircaesed output of the foud graing niny boe achieved
more successfully by intensifying and increasing proluction on existing
acreages. Achievement of higher production through increascd yields has
been demonsirat::d to be possible for cach crop through better hushandry
practices, better sced, the use of herbizides, and fertilization., Moct of
the current production, and perhaps a cubstantial part in the furesceable
future, will be produced on smallholder units where the ability to purchase
fnputs is limited. Consequently, it is fortunate that improved hu'::k'mndry
practices can offer the greatest promise for achieving increased vields.,

Recommendations later in this report will include suggestions for pro-
grams and investments that are considered to be of greatest benefit in
achicving the increcased food grain production potential.

The discussion on the potential of increasing production of the six
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besic food crops would be incomplete without considering this fact: The
dccision to apply the new technology will be made by Tanzania‘s two and
one half million farmers, They will decide whether or not they will work
toward produ-ing for the marhet in addition to meeting their fumily needs.

The risk factor will duminare tha small fanner's decision in accepting
the new technoloyy os a substitute for proven traditionel practices, It will
take time and cousictency in cducating farmers to fecl secure and competent
in handling the new agricultural technolosy,

Lducating farmers to understand the new technology, to make decisions
bascd on known olternatives, and in becoming proficten: in organizing and
menaging the new technotlogy must be sccepted as responsibilities of con-
tinuous out-of-srhool education and extension,

Tne way farasrs respond in accepting the new technology will be
greatly conditioned by the confidence and trust the farmers fecl in the gov-
ernmcat's competenrse in providing the new inputs end in the copacity of
the government to make goud on prosurements and marketing polizies,

Al.o a part of the farmer's decigion will be hic ability to trust in the
fnstitutions he will have to rely upon to rervice him, He must gain confi-
dence in the new seed, both in its production promises and in its availa-
bility. 1 he is to use fertilizer, he must know he can get the a’rc-d;t he
needs and that the cooperatives will stack the fertilizer near him,

In a large micasure, the responsibility for the farmer's transferring
his reliance upon traditional ways to scientific agrizulture will lie with the
effectiveness of extension as an institutionalized educational arm of gov-

crnment.  The farmer will give up the traditional practices only when the
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new ar2 found to provide him a new sense of security, Therefore, extension
must prove to be trustworthy in the same ways traditional methods have been
trustworthy,

an final word aLout the future, Tanzania's necd to increase iood
crop production is urgent,  And the farmer's cense of cocurity is dv o ply im-
bedded in tra-litiona] practizes, Consequently, the gosernment will b well
advised to vrovide forriers, on a subsidy basis, the new mputs for an ni-
tial ten-yecar perioa, Providing inputs through subsid, will greatly reduce
the risk factor for tho farmer while: climinatin: the complox preblen of de-
termining credit worthiness and recoverning loans,

Tall. and more telis will not motivate the farmers to overnight change.
They must be cducated, appealed to, and porcuaded to transform Tanzania's
agriculture,

Experience from two decades of agricultural development in the devel-
opinyg count:ies supports the conclusion farmers will not adopt new agricul -
tural practices without:

1) govcrnment policies that make agriculture profitable and assure

the new agricultural inputs;

2) new technology that assures substantial increases in production;

3) ecffective institutions that serve the farmer's needs: -

4) an extension scervice that tahes to the farmers trustworthy agri-

cultural technology and assists them in successfully applying
the new to their land,

But given all the above conditions, the facts are cledar enough agricultural

technology is available, if applied, to meet the nutritional requirements of

»
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the present end grovzing population of the world, .Tanzanio fs no cxception,
What can Tanzaonia do to motivate the farmers? Tanzania is fortunate
in having 1 its political party, TANU, an institutional struzture that comes
face to far» with cach farmer at the circle 1ovel, TANU is solidly conmitted

to increasan ; agricultaral produ-tion an set forth in The Arusha Declaration

|
i

antdt TANU's Poli - on Cocialism onel S0 Relionce, Two points in The Aru-

1
*
sha Declaration point up TANU's mommitment to agriculture:

And berause the main ain of development i to get more
food ar. 'E more snoney for our other needs, ouwr purpose nust be
to irro e production of theoo agricultural crons, This is in
fact the unl" roza through win'ch we con de wslop Cur country--
in other words, only by incieesing our prodiuction of these
thingsy » an we get vore foud and more moncy for every Tanza-
ni [\ﬂ.

The Declascrion ~ontinucs:

Fvervhody vants developnent; but not everybody under-
stands and accepts the basic requurerients for development,
The brgest requiremont is hard worre.  Let us go to the vil-
lages a0 talk to our people and woe whether or not it is
possilie for thom to wok Harder, 2

For Tanzania to cpecd up the process of farmers improving production

of the fuod crops, TANU must be involved in all phases of Tanzania's nation-
al cducationsl program to motivate farmers to improve their cultural practices
and accept the new technology:

LI 4
TANU's most beportant role_should be in persuading farmers
to work harde: ansnproving llu ir agronomic practices, especially

plant jilﬂ LON o Ve &.mg.

28'l‘lw Arusha D-claration and TANU's Folicy on Sozialism and Sclf-
Relimice, (Dar os Salaam: Publicity Section, TANU, 1967), p. 14,

29'1‘!\0 Arusha Doclaration, p. 14,
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But TANU also should be informed of new hinproved practices cxtension re-
commends, Through s cducational work at the circle level, TANU should
back extension's recommendations,
Since fro: 50 to 2007 incicases in yiclds inmaize can Lie achieved
by getting & goo:i stand of plants and in weeding, TAaNU can, by cducating
and persuading ferir e 10 v i hapder o inproving agfonomic practices,

make the decisive contribution in closing Tanzaenic's food gap.



RABNK OF MAJOR F(0OD GRAIN CPROPS BY REGIONS®

TABLE IV
Tanzanian Food Crops Study
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Hajor Focd Crops

Peanuls &

Region Other
; Maice Vheat JV Rice I Sorehun Hillet si Soybeans! 0ilsecds
Arusha 1 2 5 3 4 0 some
Coast 2 0 1 3 little O some
ninor najor mincr
Dodona | 0 little 2 ] 0 castor beans,
sUNL .UWET,
sesame
Iringa 1 2 4 3 4 0 " "
little
Kigoma 1 0 3 2 4 0
little
Kilimanjaro 1 4 3 0 2 0 majer
Yara 1 3 4 2 0
Hbeya 1 4 2 5 3 0 major
Morogoro 1 2 3 0 soae little
Htuara 2 1 3 4 some some
Lindi 3 0 1 2 0 someb coconmuts,
ground nuts,
Siampson
Mwanza 1 0 2 little little O sone
Ruvuma 1 5 2 4 3 o some
Shinyanga 2 0 1 3 4 0 soae
Singida 1 0 4 2 3 0 some
Tabora 2 0 1 3 4 0 * sunflower,
little litele ground nuts
Tanga 1 0 2 3 0 little major field
hcans 85,000
hect .
West Lake 2 0 4 1 3 some®  major

aRankings hiased upon avajlable statistical data and personal interviews with
regional officials.

bPutontial considered good in these regions.



TABLL V

REGIOMAL BREAKDOWY OF MILIMO BARVESIED PRODUCTION
ESTIIVTES FOR .17, 196h-19719
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—— —_ B e arms P
7 jotal
Regicn 196 1947 1968 1969 1970 1971 Fatiomal
_ e S Prodiction
— facier) - 9i-7l
Arusha 80,000 26,000 53,0049 41,600 1o Non 60, 600 N
Coast 1,000 4,000 4,000 5,000 2,000 2,000 3
Dodoma 40,000 28,007 6,009 20, G0 67,000 65,000 8.0
Iringa 80,000 83,000 86,000 26,000 90,000 72,000 11.9
Kigoma 23,000 20,650 17,000 20,060 26,000 27,000 3.6
Kilimanjaro 50,090 46,000 49,000 41,000 28,000 28,000 6.3
Mara 13,000 10,000 20,000 21,000 23,000 13,000 3.2
Mbeya 67,000 52,000 56,000 53,000 67,000 62,9500 9.6
Morogoro 100,000 60,100 51,000 51,000 30,000 65,000 8.5
Mtwara 4,000 3,000 4,000 %,0GhH 12,000 19,000 1.5
Mwanza 40,009 23,000 33,000 41,000 74,000 30,000 v.8
Ruvuma 20,000 20,000 9,000 11,060 29,000 51,000 4. N
Shinyanga 65,000 39,000 23,000 20,000 36,000 5,000 h.i
Singida 30,009 20,0600 25,000 14,000 27,000 19,000 3.5
Tabora 80,000 62,000 78,000 53,000 30,000 30,000 8.5
Tanga 43,000 50,000 67,000 61,000 5,000 104,000 10.4
West Lake 2,000 2,009 2,660 1,000 3,000 4,000 S
Total 739,000 550,000 638,000 487,000 719,000 621,000  100.0.
{(roundcd)

’

a . . .
From Newhousce Report, Vol. 1, June, 1972, Quantitics cexpressed in metric tons.

bNot yet revised.
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TABLE VI

REGIONAL BREA} « .M OF KILDMO HARVESTED PRODUCTION
ESTIRATES FOR WHFAT, 1968-19712

0 — 7. Total
Region 1968 1969 1970 1971 P‘r‘:;\it:‘t‘::(lm
(metric tonn) 1968-71
Arushz 13,052 10,891 30,060 5, 000" 35.3
Coast -- -~ - - e
Dodoma .- -- - -- -
Iringa 14,502 15,370 6,625 15,980 31.4
Kigoma -- - -- .- --
Kilimanjare 8,500 9,000 6,000 . 5,500 17.4
Mara -- 90 50 25 -—
Hbeya 5,062 2,180 10,000 65,500 14.2
Morogora -- 238 35 3 --
Htware -- -- -- - -
Hwanza -- -- P - .-
Ruvuna 400 405 400 450 1.0
shinyanga .- - - -- .-
Singida -- -- - - -
Tabora 2 R -- - .-
Tanga - -- - - -
West lake -- -- .- - -
Total 41,518 38,174 53,110 33,486

M

a . . . el .
From Regienal Statistical Abstract, 1968-1971, Quantitics expressed
in metric tons,

b
On the basis of other data, this probably should be 40,000.
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TABLE VII

REGIONAL BPEAVDOMN OF KILT.(0 HARVESTED PRODUCTION
ESTIVATES FOR PADDY, 1966-1971°2

e == . wmoez -
7 iotal
_{met e ons) . AU
Arusha 500 -- 520 W6 52 12 .-
Coast 11,500 9,600 3,007 4,571 12,500 12,560 7
Dodoma 15 10 203 20 20 10 .-
Iringa 370 1,120 1,778 05 3,610 B, 487 2
Kigomna 1,025 800 711 1,224 1,425 4,000 i
Kiliwanjaro 5,650 4,500 7,111 7,217 6,000 5,000 5
Mara 530 1,050 3,047 5,181 9,009 3,000 3
Mbeya 22,557 21,148 13,627 22,853 31,220 34,000 18
Morogoro 25,000 30,000 20,315 20,316 16,507 20,000 17
Mtwara 4,000 2,250 1,123 1,224 5,000 8,000 3j
Mwanza 12,000 4,000 7,436 20,315 15,000 28,000 11
Ruvuaa 800 800 609 66( 616 9106 1
Shinvanga 10,000 7,100 20,545 12,627 20,500 7,500 10
singida 100 100 609 4006 1,000 500  --
Tabora 32,000 18,000 43,000 30,779 26,000 16,000 21
Tanga 3,500 3,000 2,540 3,047 6,500 6,145 3
Hest lLake -= 5 9 13 20 95 --
Total 129,500 103,600 126,100 131,500 155,000 150,000 1007
(rounded) .

a - s s . .
Froa Newhouse Report, Vol. 1, June, 1977, Qu.ntities expressed in metric tons,

Not yet revised, figures for Mtwara revised on basis of subscquent infomation.
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TABLEVIXI

REG10UAL BRFAKDOUN OF KILTMO HARVESTED PRODUCTION
ESTIMATES FOR SORGHUM, 1968-1971°

=== = s o e
7. Total
Region 1968 1969 1970 1971 National
Production
1968-71
Arusha 6,250 4,000 22,000 7,000 0.1
Coast 4,990 4,160 1,300 | 1,300 1.8
Dodean 10,000 5,000 6,000 1,000 5.4
Iringa ’ 590 5690 235 - 220
Kigoma 20,000 24,250 26,000 27,950 15.3
Kilicanjaro -- -- -~ -- --
Lindi -- -- -- -- --
Mara 4,500 5,000 5,600 3,000 2.8
HMbeya 470 570 6,000 4,000 1.7
Morogoro 15,000 12,090 8,822 2,800 6.0
Mtwara 4,9 0 20,000 19,000 90,000 20.8
Muaza 9,100 10,000 1,500 270 3.2
kuvuma 900 900 506 308 .1
shinyang 10,000 6,775 9,450 2,000 4.4
Singida 16,000 13,150 33,500 25,000 13.6
Tabora 26,000 16,000 47,100 25,190 17.7
Tanga 3,800 400 341 300 .1
West Lake 2,500 2,700 3,100 3,500 1.8
Total 135,020 125,555 190,455 193,838 100.0%

a . C .
From Regional! Statistical Abstract, 1968-1971. Quantities expressed
in metric tons,



TABLE IX

REGIORAL RREAKDOUN OF ILARVESTED PRODUCTION

ESTIMATES FOR MILLET, 1908-1971¢
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% 'l'nl.;!‘--
Mational

Region 1968 1969 1970 1971 Produc Lion
1968-71

Arusha 450 -- 10,000 3,500 3.4
Coast g - g - -
Dodona 11,000 5,n00 6,000 18,000 9.9
Iringa 1,660 908 490 640 .1
Kigona 205 215 245 250
Kilimanjaro 4,000 3,000 15,800 15,000 9.3
Lindi -- -- .- .- --
Mara 16,500 17,000 17,800 8,000 14,6
Mbeya 71,500 65,700 10,000 17,500 40,7
Morogore -—- -- -- -- --
Mtuwara 410 668 1,500 1,017 .1
Mwanza 6,000 7,000 1,170 700 3.6
Ruvuma 3,200 2,500 320 170 1.5
shinyanga 2,000 1,870 2,450 500 1.7
Singida 10,000 2,500 11,000 10,060 8.3
Tabora 3,044 1,030 12,165 845 4.2
Tanga .- -- -- -- --
West Lake 214 700 8G0 900 .1

Total 130,183 108,091 89,740 77,022 - 100,07,
aProm Pegional Statistical Abstract, 1966-1971. Quantities expressed

in metric tons.
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TABLL X

REGIOUAL LREAKDOWH OF KILIMO VARVESTED PRODUCTION
ESTIMATES FOR SOYBLAKS, 1968-1971%

= -» - % Tota{-u
’ . National
Repion 1968 19369 1970 1971 .
Production
1968-71
Morogors 50 -- -- -- 5.4
Mtwara 73 288 337 162 92.8
West Lake _2 2 _6 1 1.8
Tocal 125 290 343 169 100.07%

a . S
Froum Regional Statistical Abstract, 1968-1971., Quantities expressed
in retric tons.



TABLE XI

SOME DETERMINANTS 0OF CPOPPING PMOTENTIAL IN TAQZANIA

-

Tand arer No, of % % of
in Tecion Consccutive Total Iand
Fegion Land Area in Averane with ‘Yos, vith Tand Totnal ‘ren
Patentinl land ilse Annual Meauate over 100nan Area land tlew in
Clas. 6 Class S Rainfall RMainfall? Rainfall Irricated * Area Cercals
% ) 1™ % % nil, ac, .
Iringa 29 2 1,205 54 5 <. 14.0 .99
Yiorogoro 20 33 1,217 01 5 <,l1 18.0 .48
‘deya 16 36 1,344 24 5 to o <.l 20.5 1,05
Ruvums, 17 14 1,213 60 5 .24 15.1 .28
Tangpa 11 34 1,112 30 2, 3 .17 6.6 4.15
Kilimanjaro 13 18 958 24 3 3.40 3.3 1.96
Kipoma S 27 937 41 6 <.l 9.2 1.30
lWest Lake .- 56 1,088 44 2, 4 .23 7.1 .40
‘wanza 4 19 926 1¢ 6 .16 4.9 .97
Mara 4 .- 1,209 19 2, 4 -- 3.4 2.70
Arusha 7 10 u41 3 2, 3 .24 20,3 .82
Coast .- 27 1,178 10 2, 3 <.l 5.4 .44
Mtwara 3 34 1,054 5 5 <.l 20.5 1,63
Jodona 10 15 556 "2 4 <.l 10,2 2.10
Sinrida 8 11 5H48 - 4 <.! 12.° .86
Tabora -- 21 940 3 6 <.l 30.1 .45
Shinyanea .- Q So2 - 6 .25 12.5 .39
Jadequate rainfall, as cormputed, consists of more than 750mnm of rainfall 9 years out of 10.
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REGIONAL OFFICIAL'S

ESTIMATES OF EXPECTED CHANGE IN CROP YIELDS IN TANZANIA
OVER THE KEXT TEN YEARs?

————— ey —— _— ¥
Maize l Ricce | wWheat Sorghumlﬂillct Soybeans

. Currint average, bags 5 6 6 4 4 3
2. Potential, bags 25 30 22 18 12 15.

|

Yield . per ccre:

Potential vicld as a peecentage
of current:

———— o . .

3. Maximum potential, 7 500 500 350 450 300 500
4. Reasonable exnectation, 7, 200 200 200 200 200 200
Chanpes in vield expected from:
5. Cultural practices, 7 50 65 25 40 40 45
6. Expectations/year, 7 5 5 10 5 5 5
7. Improved seed, 7 30 10 15 15 20 30
8. Expectations/year, 7, 10 5 10 5 5 10
9. Pesticides, 17 10 20 25 40 40 20
10, Expectations/yvear, 7 5 5 10 10 10 10
11, Fertilizer used, 7 10° Sd 35¢ 5€ Zd Sd
12, Expectations/year, 7, 1 1 5 1 1 1

a . !
Data in Lincs 5 through 12 show the expected relative impacts of certain
factors on this change in those areas where change is sought through
intensive extension efforts,

blf povernment decides to increase sorghum and millet production, birdicides
must teceive important governaent input and thic as well as the use of
insecticides at the farm level can have a relatively large impagt. RBecause
of the rather heavy losses of wheat and rice to birds, control can have a
significant arfect on production. Insect and disease control can significantly
influence sovbean production,

tThe use of fertilizer on nmaize and sorghua has a much agrearer potential for
increasing yvield than this {figure indicates but because of the relative cost
of this input it is unlikely that fertilizer will make much impact at the
subsistence farm level unless heavily subsidized by the government,

d . Cae . Ly . Q-

Little work that would indicate the potential of fertilizer on rice, miilet, or
soybean production is available but again the cost factor would likely slow

up adoption of this practice.

c.. .
Since acceptable cultural practices are woie widely used on wheat, grown in large
scale agriculture, there is relatively much legs potential to iaprove yicld

here. Thercfore, more must come from changes in fertilization practices.
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Figure 2
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CHAPTER V: MARKETING FOOD CROPS--CURRENT AND POTENTIAL

While increased food crop production Is a necossary condition for
improving the nutritional level of the Tanzanlan consumer, without improved
marketing institutions and services, it will not be sufficient. The crucial
role of marketing is the performance of the functions required to move feod
from “the farm gate" into the hands of the final concumer. The importance
of this marketing role is suggested by the estimate that one third of the
food value of grain crops produced in Tanzania may be lost prior to con-
sumption of those products. Marketing, therefore, deserves the special
attention given it in this chapter,

Any marketing system, whatever the political setting within which it
exists, must have the capability of performing the physica! functions of
collecting, storing, processing, transporting, and distributing products to
users. An equally important functl(;n is the collection and transmission of
economic information. In a centralized system this must, of necessity,
become an explicit function. In a so-called "free-market~-price” system,
price is relied upon to a'large degrec to to transmit economic in{t;r‘mation to
procducers and cansumers, A higher price, or a relatively high price, re-
sults from a change in the supply/demand ratio anc induces producers to
increase production at the same time that consumers are induced to con-

sume more conservatively. Altermmately, lower prices, or relatively low
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prices, result from the opposite shift and signal producers to produce less
and encourage consumers to consume more. Major reliance is placed upon
the price system to aliocate resources to various kinds of production and to
set priorities in both production and consumption,

In the centralized system, the administratively established price,
which is fixed for a specified time, does not perform Lbhis function. Yet,
priorities are to be set and resources are to be allocated. These functions
are generally performed at certral points by decisions of responsible people
faced with alternative choices.

The difference between the systems lies mostly in who makes the de-
cisions, the diffusiveness with which decislons are made, and the explic-
itness of social criteria in the decision making process. In either case,
the decision maker needs economic information upon which to base deci-
sions, whether he is acting in his own self-interest or making gavernment
policy decisions. In a centrally ad;nlllistered price system, explicit pro-
viszion must be made for the assembly and analysis of economic information
to form the basis for such decision.

Thus, this analysis of the Tanzanian marketing system will focus not
only on the obvious task of getting products to domestic consumers or ex-
porters, but also on the provision of economic information to decision-

makers at all levels-~from Dar es Salaam to the most remote ujamaa village.

In analyzing the data on food crops in Tanzania, Inconsistencies
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become apparent. TFortunately, the inconsistencies of different sets of
marketing data on maize, wheat, and rice have been dealt with by
Newhnuse.l In the light of the thoroughness of his efforts to resolve dif-
ferences in the data, his consoclidated data base has been accepted for pur-

poses of analysis In this report.

Marketing Costs

High marketing costs or margins need continued attention. Some de-
scribe them as inordinately high. In the language of the cooperatives and
related government agencies, marketing costs refer to the "costings” es-
tablished to pay for the services of the cooperative unions and socicties,
and other agencies that provide marketing services.

The magnitude of these costs and the wide variaticrn amung regions
and societies were studied by Kriesal and his assoclatcs.2 For example,
in that report the wide variation am; costs among various socleties in 1968-
70 is detailed. Total cost ranged from 101 shillings to 196 shillings per
ton. This represented a range of from 33-1/3% to 81% of the price paid to

the grower. Other studies are inciuded in that report. Newhouse treats

1
Newhouse.,

zitriesal and others, Aaricultural Marketing in Tanzanla--Backaround
Research and Policy Proposals Michigan State University Research Report,
June, 1970. ]
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cost in some detail in his June, 1972, report.?'

Prior to 1973, the method of assessing and recovering costs was a
definite deterrence to increased food grain crop production, The adminis-
tered price was a price set for the food grain at the time it was delivered
‘to the account of the National Agricultural Products Board at the cooperative: :
union level. FProm the price, all costs were subtracted and the price paia
to the farmer was the difference between the established price and all costs.
To the extent that marketing costs were inordinately high, then the price
offered the farmer was inordinately low in relation to the established price.
In addition it varied widely between regions and between societies. Not
only was this type of costing a measure of inefficiency in the system. it
was a significant deterrence to the goal of increased food grain production.

With price established at the farm level in 1973, the effect of high
marketing costs as an obstacle to increased production is removed. How-
ever, the cost problem remains and ‘lll:ely is as significant to government.
High marketing costs added onto fixed farm prices result in higk food prices
to consumers, which violates one of the goals of the Tanzanian C"m'vcrnment.
If food prices are maintained at somewhat lower levels, then government

must find a way to pay subsidies into the marketing system to cover these

high costs.

3Newhouse -
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Marketing costs are legitimate. Such functions as exchange,
transporting, processing, and storing are necessary in a commercial
food marketing system. They enhance the value of the product, aps
they must be paid for. Costs for performing these functions will vary
in different environments. They also will vary widely between countries
and considerably among regions within the same co.un'try.

Tanzania should search for 2 means to brinig some kind of pressure
upon each agencv in the marketing system to promote efficiency within
that system. In a private-trader marketing system, competition is
relied upon to promote this kind of efficiency, which it does with varying
cGegrees of effectiveness. Since competition is not an effective force
in the Tanzanian systen, other methads or devices must Le sought.
Consideration might b2 given to improved and more detailed records and
reporting systems., The establishment of representative costs from the
mest efficient cocperatives as goal.s for others to achieve might be
useful. Efficiency likely will be gained primarily through the improvement
of the capability of the managers of the various acencies, through a
meaningful system of accourtability for all responsible persons, and
through a system of personal reWward for efficiently accomplishing the
manager's assignment,

Marketing costs and efforts to minimize them demand special

attention in an effort to gain increased preduction of food crops in
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Tanzania.

Maize Marketing

Using 1969 and 1972 preduction and consumption data as indicators,
significant surpluses of maize were produced in only four regions of
Tanzania: Dodoma, Iringa, Morogoro, and Ruvuma. Only in Morogoro
Region was there a surplus in both years. (See Figure 8.) In all other
regions, consumption excecded production in those two years.

Becausc maize is a universally preferred food in all regions, and
its production is less than demand in most, the marketing system is
primarily adapted to local sales.

Newhouse 4 projects an annual production increase of 3.5% between
1969 and 1980 to maintain living standards without imports--more than
that will be necessary to relieve nitritional deficiencles. To achieve
a significant portion of these objectives will require concentration of
efforts toward increased maize production in the regions with highest
production potentiai. Although increased production should b a'g'oal
in every region, the selected regions with high=st potential should be
lool:éd to for filling the urban demand and making up the inpvitable

defict in other realons. Thereiore, interregional movement of maize will

4Newhouse.
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need to increase {f major reliance is placed upon increascd maize
production to nrovide future food necds. Likewise, significant develop-

ments in the rmaize marketing system will demznd attention.

Wheat }larketing

Figure 9 provides a visual summation of wheat surpluses and
deficits by region for 1970 and 1971, The data on wheat marketings are
probably reliable biecause most of it is vroduccd comnmercielly and passes
through the leg:] marketing system. lience, the MNational faricultural
Products Board (I'APB) merreling estirmates probably are good approx-
imations of actual output.

The messege in the data is unmistakable. Arusha was the surplus
wheat producing recion. MNc other one challenged it. lowever, other
regions do have the capability to ptoduce marketable surpluscs of wh. at
in *he future, as indicated in the last chapter.

As in the case of maize, the estimates of deficit ere based nn
on nutritionaily adequate diets but on estimates of what was actually
consumed. The introduction of nutritionai adequacy as an additional
variable would propably have increased the deficit for these regions.
Given the increases in per-capita consumption of wheat and population
growth, considerable expansion of wheat production or wheat imports will

likely be necded in the foreseecable future. In addition, nutritional
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enhancement would expand these requirements further., The Market
Development Bureau and NMC Officials have estimated the demand for
wheat has been increasing at a rate of 7% per year for the past five
years.. Demand may expand even faster in the near future as a result of
heavy inputs during 1974. It is cxpected that people who have been

forced to eat wheat likely will continue to want it in their diet.

Rice (Paddy) Marketing

Figure 10 provides clues to the rice situaticn. The production-
consumption balance for rice appears to have been better in 1969 and
1971 than it was for either maize or wheat. The most important rice
marketing reqgions were Tabora, Mbeya, Morogoro, Mwanza, and
Shinyanga; however, Shinyanga exported very little in 1971.

Improving diets in nutritional terms would have had a substantial
impact on rice surpluses and deﬁci'ls, as with maize and wheat mentioned
above. In terms of the future, even without improvements in the diet,
one author estimates that a 50% increase in output will be needed for

rice during the decade of the 1970's S

5Ntzwl'u:mse o
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Sorghum and Millets
Sorghum and millets, especially millets, make up an important

component of the food grain crop. They arc generally considered o be
inferior to the other three grain crops as food, hence are more significant
as subsistence crops than they are as market crops. Advantages n
production in many regions suggest the merit of increascd preduction.
With so little market movement, there is virtually no data, and hence
no analysis of the nerformance of these grains in the marketing system.
Millets are important in the manufacture of beer, and evidence exists

of some inter-7egional movement for that purpose.

Potential of the Marketing System

A substantial marketing system, both in terms of organizat ional
structure and of physical facilities is in place. The single-channel
marketing system through the apex hierarchical type cooperative is
well established. Each of the focd grain crops now moves through this
channel. Public marketing structures have to a large extent replagced
the private. Substantial Africanization of the personnel in the marketing
system has taken place.

An awareness that the marketing system has a part to play in

development is evident. It is positively oriented to playing the role

of change agent. In general, personnel at the management le. el were
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found to be introspective and to have a desire to help the system make
its full contribution. The correct issues are being discussed and

improvements are being attempted.,

Even so , with present levels of production, the organizational
structures, the services, and facilities throughout the system need
further developsient and improvement. There s too little storage; there
is too much loss fiom insects; transportation s often inadequate, und
marketing margins are largc.'5 Such development and improvement will
be necessary to the success of an increased production program. But
such development in step with the likely increases in production is

well within the realm of possibility.

Grain Storage lacilities
The adequacy of grain storage throughout the country is uneven.
In some regions, cooperative unlon. staff indicated that storage facilities
were adequate both at the union and cooperative society level. In other
regions, storage facilities scemed inadequate at both levels. lr} some,
the construction of additional facilities was planned or under vay.

. Annual purchases of wheat, maize, and paddy rice by NMC is.

Gh partial reason for high costs'is that the marketing system is
required to bear some of Tanzania's social overhead capital costs.
These are necessary and useful, but not a marketing function pur se.




estimated at 375,000 metric tons.

and is in prospect in the building of new storage.
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Considerable progress has been made

Presently the NMC

owns warchouses with a total capacity of 176,000 metric tons. In

cooperation with SIDA (The Swedish Development Assistance Group),

large silo-lype sterage hds becn or is being built in four major locations:

Kurasini (Dar es Salaam)
Dodoma

Arusha

Iringa

18,000 metric tons
28,000 metric tons
28,000 metric tons
14,000 metric tons

Con:plete
Siructure complete
Construction becun

Tentative approval has been given te a SIDA project to construct silo-

type storage in three more locations:

Mtwara Harbor
Tanga Harbor
Mwanza Harbor

14,000 metric tons
14,000 metric tons
14,000 metric tons

NMC has proposed to Covernment the construction of conventional

storage at nine locations:

Chimala
Shinyanga
Canning DSM
Mbeya
Mtwara
Tabora
Kigoma
Arusha

Moshi

15,000 melric tons

20,0600 metric tons
20,000 metric tons
15,000 metric tons
15,000 metric tons
20,000 mmetric tons
15,000 metric tons
25,000 metric tons
15,000 metiic tons

With the completion of the above projected storage, NMC would

own storage sufficient to accommodate its yearly purchases, to store

a fair amount of carryover, and to have room for considerable expansion

e ——
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in its purchases.

In addition, substantial amounts of grain storage are owned by
cooperative unions in some reglons. In unstructured interviews with
regional officers, in only three regions was storage mentioned as a
major problem or bottleneck to increased production. Grain storage
facilitics at the regional level in Arusha, Mwanza, and Moshi were
impressive. It appears regional and central storage capacity should
be sufficient to meet the needs, at least through the present decade.

Even though sufficient capacity in total may be available, problems
of location and of quality may persist. The need for feasible storage
facilitics at the farm level and at the primary scciety is especially
acute. These facilities would of necessity be small scale. The need
of the farmer is to protect the guality of his food supply from deterioration
due to weather, insects, rodents, and natural processes. At the society,
the need is a storage facility of ihe- same quality sufficient to hold
deliveries of farmers until a truck load is accumulated, or until rcad
conditions allow transport.

Witain the country the facility needed to build adequate storage
structures appears to exist. There appears to be need for improvement

in the technology of management. At all levels evidence of insect

and rodent damage can be found. In a very limited contact with ujamaa
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villages, creditable storage structures built of concrete blocks were
in evidence, but management left much to be desired. In the development
of ujamaa villages, considerable effort will need to go into improved

food grain storage at the village level,

Summary
The performance of the marketing system has been mixed. On
the one hand, a system is in plece: on the other, its costs tend to be
high. While key personnel in the system desire to make it contribute
to development, methods of doing so are not always recognized. Although
storage in the system is being expanded to the point of adequacy, grain
storage losses due to insects and poor handling methods tend to be quite

high. Regardless, in the future the system can handle laraer volumes at

lower costs if strategic investments are made, especially in human capital.




CHAPTER VI: INSTITUTIONAL INFRASTRUCTURE SUPPORTING
FOOD CROPS SUBSECTOR

Tanzania's institutional infiastructure has a pervasive influence on
both p:f::!u::t.':.;l and marketina. While these institutions do not produce
foadstuffs dircctly, their output is essential if both production and market-
ing are to supply consumers with low cest, nutritious food.

Because of its evolved special importance, the ujamaa village is con-
siderod at the end of this chapter, for emphasis,

Flexibility, innovation, and transformation arc all key concepts vis-
ibly present in policies and programs related to both the structures and func-
tions of institutions in Tanzania. Consequently, it is hazardous to firmly
state he current Tanzanion institutiond] situation and to forecast the future,
Pernaps the most important characteristic about institutions in Tanzania is
that they are presently in trensition. All have commitments to playing their
roles in contributing to Tanzania's national objective of improving the level
of living of all the people. In that respect, they contrast greatly with most

of the developing countries where institutions are the greatest built-in re-

sisters to chanae,

An Overview
-The chanuing nature of institutional structures and their functions are
illustrated by their moving from a cential administration to a decentralized
one. land tenure patterns are changing from the individual farm aperator to
cooperative farming and the vjamaa village. The marketing cooperatives

created to serve cash (export) crops are being transfoimred into general pur-

il
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pose cooperatives serving production, consumption, and marketing needs of
all people. The country's political institutions have changed from a multi-
party systom to one party. Primary and sccondary cducation are in the early
phases of a revolution: They are being changed from institutions whose tra-
ditional function was educating children to gqualify for the next level of edu-
cation intc educational Institutions concerned abous the development of peo-
ple. The lending prolicies of the Tanzanian Rural Development Bank calls
for increased Jending to cooperatives and ujamaa villages as opposed to

individuals. Suffice it to say, change is psesent in key institutions.

Basic Institutional Infrastructuore

Pour basic institutions relate directly (o increasing the production of
food crops. They are: 1) government as a policy planning and administra~
tive institution, 2) rescarch institutions responsible for aeveloping, borrow-
ing, aud adapting new and superior technology, 3) extension as an educa-
tional institution responsible for aiding the farmer in applying the new agri-
cultural technology, and 4) cooperatives for providing the needed agricul-
tural inputs and for marketing products.

Considering the current situation and the competence of tiese insti-
tutions, their ability to effectively plan and carry out a nuliun—wi':i:: food
crop program in Tanzania can be characterized this way:

.l . The administiative infrostructure has to its advantage two great
assets: It is strongly committed avi headed by competent and dedicated

leadership. However, it lacks depth in trained and experienced people at

the working level which is cruzial to program implementation.
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2. The groatest asset of the agrizultural rescarch institutions(Fig.1l)is their
understanding about the importance of giving high priority to research that
will have an carly payoff. But honesty requires facing the fact the researc
institutions are thinly manned and not presently capable of providing the naw
agricultural technology needed to substantially incisase food crop yields,

3. Extension has one major assect in that it has proven its cffective-
ness in working with the farmers who produce certain export crops, espe-
cially, tea, coffee, and tobacco, But its credibility is very low with the
subsistence farmers,

4. The marketing cooperatives have a good record in serving the far-
mers who produce cash crops, In the short run, problems will surface in
both providing agricuitural inputs and in the marketing of food crops. But
in the long run, the cooperatives should be equal to the task il steps are
takon now to develop competent management to perform these functions.

5. Tanzania has a national bank whose function is to provide nceded
production credit through cooperatives. But the lack of borrowing experience
by the farmers and of lending experience by the cooperatives for food crops

is likely in the short run to place limitations on farmers borrowing to pur-

chase needed agricultural inputs,

Conditions for Change
If the roles of institutions are to be purposively changed, at least t:2
following conditions must be met: 1) The purposc and direction of change

must be clear. 2) People must appreciate that gaiaing «xperience and de-

veloping competence to perform new funclions takes time. 3) People must
! I 1
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be willing to openly test new strategies, 4) People must realize that new
traditions and norms of operation must be developed,

The casc of the Tanzonlan Rural Development Bank (TRDB) is illustra-
tive. The TRDE is now undergoing pelicy changes from ils earlier objective
of ln:‘:l:i}lt; commaitial loans, largely to farmers engaged in export-oriented
agriculture, to leaning to cooperatives, ujamaa villages, and groups of far-
mers. Difficulties will arise and time will be needed to work out loan pol-
fcies for farmors lacking adequate collateral, Political leaders, administra-
tors, institutional leadars, and farmers must he perceptive to the fact that
TRDB could be destroyed and cooperatives and ujamaa villages rendered in-
effective if the bank were pressured to make loans having questionable po-
tential of being repaid, While TRDE must, through its policies and opera-
ting methods, be :,upporliv.-_‘xof national policies and programs, it must be
protected from pressures to hf.l:“-q welfare agency.

In the future the :*.0::*.|\ctczn-l::o{‘f the staff of the Regional Cooperative
Unions will be the single most important factor in Tanzania's success in
agricultural credit. That about 50% of the union cooperatives are today
judged as performing well is evidence of the potential of these young insti-
tutions. Whereas in the past TRDB has primarily concerned itself with loan-
making fupctions, in the future it must piay a dynamic r1ole in devedoping
this leade:schip competence in the cooperatives. The evidence at hand sup-

ports the conclusion that the competence of union management, rather than

the type of project, is the dominant factor in the success of & loan,
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Importance of Time

Both time and timing are important concepts in characterizing Tan-
zania's institutional infrastructure. Presently the country possessces a
good sense of timing, both in transiorming existing institutions and in cre-
ating new structures. But to conclude a wide and deep undersitanding ex-
ists of the time required to implement programs would be wrorig. Thus, a
very real danger exists that political commitments will be made and plans
formulated to usher in the large changes within five years. Actually, the
appropriate time span would be much longer, approaching two decades.

On all levels of planning and administration, the need exists for sen-
sitivity to the time required to transform rural Tanzania from its present
tribal character and traditional subsistence society into @ modern and self-

sustaining cconomy.

Rural Development Mcere Than Agricuiture

In discussing the institutions related to food crops, one should rec-
ognize Tanzania's national commitment is toward integrated rural develop-
ment. That includes, but is not limited to, agriculture. Since this is so,
all institutions working in rural Tanzania are expected to serve the nceds

of both export and food crop agriculture, They also ere expected to serve

the ujamaa village, and small industries.

Training Capability in Aariculture

Since manpower--administrators, rescarchers, eduzaters, and tech-

nicians--represents Tanzania's most pressing need in mounting a national




113
food program, it deserves attention.

Fortunately, Tanzania can reflect upon its own successful experi-
enco with selected export crops in research, organization, management,
and farm education (extension). That experience should point up the abso-
lmm:rz::w ssity of giving top priority to the development of manpower compe-
tence for subsiztence and food crop agriculture. Through the development
and implementation of a number of manpower strategies, Tanzania can move
forward with a national pregram to increase the production of its food crops.
To do so will require thot crucial moles be played by four types of institu-
tions, extension, the college of acriculture, informal institutions, and the

ujamua village. Scc appendix tables XXVI to XXVIII for quantative data,

Extension and Technology

While extension has established high credibility in working with se-
lected export crops, its credibility is near zero in its relations with sub-
sistence agriculture. In the case of cash crops, extension is backed by
superior agricultura! technology. In- contrast, technology for subsistenc
agriculture is limited,

Tanzania's own evaluative studies of extension's performance in the
food crop sector point up 1) the absolute :i'a::ess!ty of extension's confi-
ning its coverage to a small enough number of subsistence farmers to estab-
lish its :.il‘t\'ii!)ilil-y with them; 2) the need for stronger supervision; 3) the
need for strengthening the training competence of the existing training insti-

tutions before starting new ones; and 4) the necessity for extension to have

agricultural technology that is proven to be superior to take to the farmers.

-
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In brief, to fulfill its role of educating farm families, extension as
an institution must apply new methods essential to increasing the produc-
tion of fnod crops. And it must initiate far-reaching changes covering all
phascs of extension, It must recognize that its present low level of credi-
bility .':.Ou;ns from almost sole relionce upon exhortation as its primary moth-
od {n working with subsistence farmers. Therefore, extension must sharply
focus its objectives and its methods of sclection, training, and supervision,
Extencion also must weed out of its field staff those who are untrainable
for the new task., Finally, befoure talking about adding new training cen-
ters and expanding field staff, the present extension training centers must
be made to turn out extension workers who kinow the importance of carrying
to the farm production information known to be trustworthy, practical, and
profitable. Imbedded in the training must be extensive field experience.
The extension ‘wor!‘.cr should be able to do with his own hands in the fields
what he will be recommending to the farmers.

To blame all the low credibility on extension as an institution is
unfair. Until there is adequate tc:;i-mulugy for all the food crops in all re~
gions, extension will have limited new technology to take to farmers. Also
until government policies can dssure adequate supplies of the new agricul-
tural inputs andthe cooperatives can deliver them to farmers, exteémsion
should resist educating farmers in applying the inputs thot will not be avall-

ible.

The Colleage of Agriculture

Tanzania must--with a sense of urgency--examine the role it has as-

-
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signed its Agricultural College at Morogoro., Since Tanzania is a rural cul-
ture and the long-range policies and projected programs are to develop Tan-
zania as a rural economy with agriculture as its base, a strong case must
be made to first fully utilize the college's present resources by increasing
the number admitted cach year. Tanzania must assign to its College of hg-
riculturc primary responsibility for producing its long-range manpower re-
quirements for both rural development and agriculture,

The College of Agriculture at Morogoro is presently limited in its fo-
cus lo scientilic and technical agriculture. The future calls for changing
its objoctives to include 1) food science and nutrition, 2) agri-business

al ek

and institutions, and 3) rural development.
’

Informal Tustitutions

A discugsion of institutions in Tanzania would be incomplete without
recognizing \hat institutions arc of two types--the formal ones, such as
cooperatives, and informal structures, which are imbedded in the tribal cul-
ture and the family. Though government programs for increasing production
of food crops will be accomplished through the formal institutional struc-
tures, the approaches and methods employed within the formal structures
must--if they are to be successful--take into account the inlormr‘;l.nncs.
Cooperative work croups, whose origin is within the tribe, and the role of
women in looking after food crops are illustrations of the role of the infor-
mal institutional structures.

National objectives will be important in directing all rural and agri-

cultural development toward producing the food crops that combine to make

]
!
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for a petentially balanced nutriticnal dict. But family values about health
and well-being and the family's understanding about the importance of nu-
trition in physical and mental health will be decisive. These values and

understandings will condition their response to the government's all-out

efforts to increase {ood crop production and in the families® consuming

more nulritious and balanced dicts.,

The Ujamaa Village

he most fundamental and far reaching change now under way in Tan-
zania is the change from individual farm cperation to cooperative farming
and the ujamaa village. While thiere is much in Tanzonian tribal culture to
draw upon in moving toward cooperative farming and the development of the
ujamaa village, there are also powcerful traditions in individualism: A far-
mer is inclined to "farm my piece of land for the benefit of my family. "

In President Julius K. N. Nyerere's policy statement on "Socialism
and Rural Development™ the u,iamaa_vil!zujr-. emerges as Tanzania's most im-
portant institution. According to this policy, farmers are to move from indi-
vidual farming operations to the ujamaa village and cooperative farming.
Extension will work primarily with farmers in groups rather than with scat-
tered individual farmers. Government-supported agricultural imn.:'..:s——sncd,
fertilizer, Insucl_l::i(ios, herbicides, and credit--will be channeled to ujamaa
villages rather than to the two and one half million individual farmers.

It &s difficult to find fault with the objectives of a program designed

to encourage all people to participate and to benefit all from increcased agri-

cultural production.




117

In his many policy statemants about ujamaa villages, President

Nyerere has strongly emphasized time will be required for the *-jamaa villages
to emerge as foundation institutions. Time will be required for people to be
fully and effectively integrated into cooperatives. Time will be needed for
:Ir-velop.mr-r-.t to vield benefits sufficient to elevate the level of living of all
the people.

Given the very real achievement of having created 5,600 ujamaa vil-
lages that are today in variousg stages of development, & persuasive case is
made to "take a breather, " The people need time to make the presently or-
ganized ujamaa villages economically and socially viable,

While not conclusive, largely because of limited data for analysis,
strorg evidence indicates the first three to five ycars of transfer frem indi-
vidual farming to ujaman villages has resulted in a decrease in agricultural
production., Accepting Tanzania's commitment to the ujamaa village, serious
question should be raised about moving too rapidly in creating more of them,
A pause may be needed to consnlidate, to evaluate, and to {ind out how to
assure the success of the ujamaa v!l.!.r.]c as Tanzanta's foundation institu-
tion. Tanzoania cannot afford to disrupt agricultural production at a time when
“food enough” is so essential to both the country's ecoromy and the welfare
of the people. e

There is much concern about ujamaa villages becoming cconomically
viable institutions, as indeed they must. Hard f[acts are needed about the
working of the villages to guide policy formulations, and to develop the need-

ed zrogram emphasis to make them socially and economically viable. Clar-

ity is also nceded in what is meant by social and economic viability when
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applied to the ujamao village.

The nced for competent managers for the ujamaa villages is gaining
recognition. Also necdad are clear definitions of the functions and respon-
sibilites of managers for these villaoes and provisions for their training.

Since the basic cconomy of Tanzania is agriculture and will remain
so for decades to come, a strong case is made for placing a trained farm
manager in each ujamaa village, especially these with the potential of
achieving economic viability. How, other than through a trained farm man-
ager, can an ujamaa village get agricultural production on a sound and sci-
entific basis? How else can they know what inputs to apply, how to apply
them, and when?

Iinally, much thought is required in defining work patterns for coop-
crative farms and ujamaa villages. Initially work on the ujamaa villages
will ba hard and demanding. It wili require great discipline, will, and mo-

tivation to weork for the commarn good of all,

————
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CHAPTER VIi: HUMAN NUTRITION 1} TANZANIA:
PRESENT AND PROJECTED

As suguested earlivr, the primary objective of this analysis is Lo im-
prove human nutrition in Tanzania. To do that, the analysis focuses upon
two challenges. The first is to delermine the current nutritional status.
The second is to make projections of 1) the nutritional requirements in 1980
(if international nutritional standards are to be attained), 2) food crop pro-
duction by that date (assuming past trends continue), 3) the extent of the

difference between the projected requirements and production in 1980,

Current Nutritional Situation
The two primary indices of the current nutritionai situation were men-
tioned in Chapter I. They arc per-capita calorie and protein consuinption
and child and infant mortality rates. These will be explored further in this
section, Then a projection of the nutritional situation expected in 1980

will be made.

Calorie and Protein Consumption Estimales

The food necds for Tanzania are dependent upon population numbers,
age, and body weights. An average nutritional requirement, minimal for
health in that gm_x_‘;raphic location, can be approximated, ignoring body
weight data (Table XIID. Annual population estimates can be made using

the 1967 Population Census as a reference and applying annual growth rates.

A rate of 2.8% was used for the period 1967-1970, of 3.0% for 1971-1975,

- o

and of 3.2% for 1976-1980. Those estimates arc given in Table XIV.
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Rescarchers used several procedures to determine the dictary require-
ments an average Tanzanian needs to attain nutritional adequacy, To
achieve this state, approximately 400 grams of cercals, on the average,
should be consumed per person per day. Assuming an allowance for spoil-
age, losses in meat preparation, and other losses, approximately 615 grams
of cereals per purson per day nead to be produced domestically or imported.
Hence, cach person will require an average of approzimately 225 kilograms
of cercals per year. In addition, it is recommendod that cach Tanzanian,
regardless of age or sex, consume 75 grams of peas, beans, or nuts daily.

This level of intake will assure a1l individuals sufficient quantity and

quality of protein when their remaining encrgy needs are met by cereals,
tubers, fruits, and other miscellancous ¢rops. The young child (six moriths
to five years of age) requires a higher level of better guality protein than
the adult., The 75 grams of peas, beans, or nuts will supplement the com-
mon cereal protein to produce a diet of relatively high biological value,
I‘dr the adult with less critical protein quality needs, legume protein, though
representing a smaller proportion (25%) of his protein requirement, will help
assure good utilization of other sources of protein of poorer bivlogical value.
After allowing for normal losses (35%) from ficld to consumption, the daily
and annual per-capita production requirements are 115 grams and 42 kilo-
grams respectively. The nutritional requirements upon which subsequent
calculations were based are summarized in Table XIII.

A base quantification of the nutritional status of those living in pri-

vate households in mainland Tanzania was calculated from the 1969 House-
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TABLE XIII

CALCULATION OF THE NUTRITIONAL REQUIREMZATS OF AN
“"AVERAGE' TANZANIAN]

(Calculated from recosmended daily intakes of nutrients for East Africa)

S e — p—— e ey e ——— -— -

—— s ——— ———— e - -

Population Kilo Protein

Age % Calories grams
0-1% 5 600 25
1-5 15 1,250 : 45
5-10 1? 1,650 55
10-15 12 2,350 60
15-20 11 2,600 65
20imale 20 2,500 . 65
20+ female? 14 2,500 60
204 female” 10 3,000 90
Average Tanzanian requirements

(2d justed) 2,170 60
Production requirements 3,340 92

(Requirement x 1.5380, or 35% waste)

1 Data weighted by age and physiological proupings

2 Requirement in addition to that provided by mother's milk
3 Very active, not pregnant or lactating

4 Very active, is pregnant and/or lactating

Note:

Average Tanzanian requirements for most critical nutrients (daily).

Intake K.Cal Prot(g) Ca(g) Fe(mg) Vita.A(IV) Thia(mg) Ribo(mwg) Nip(mg) Vita.C(mp)
require-
ments 2170 60 0.60 15.0 3860 1.10 1.30 14.0 25.0

Pro-

duction

require-

ments 3340 92 0.92 23.0 5940 1.70 2.00 22.0 38.0

- e
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TABLE

XIV

ESTIMATZD TANZANIAN POPULATICN BY YEAR

Year Mainland Population Zanzibar Populacion
1967 11,946,245 353,566 12,299,811
1968 12,2£0, 740 363,466 12,644,206
1969 (@ 2.8% 12,624,600 373,643 12,998,243
1970 12,978,089 314,105 13,362,194
1971 13,367,432 395,626 13,763,060
1972 (@ 3.0% 13,768,455 407,497 14,175,952
1973 14,161,508 415,722 14,601,230
1974 14,606,954 432,313 15,029,267
1975 15,045,162 445,203 15,490,445
1976 15,526,507 459,532 15,986,139
1977 (@ 3.2% 16,023,459 474,237 16,497,656
1978 16,535,209 489,412 17,025,621
1979 17,065,368 505,074 17,570,442
1950 17,611,460 521,236 18,132,596
e ————

Source:

(Dar es Salaam: Ministry of Economic Affairs and Development Plamning, 1971)

Burecau of Statigtics, 1967 P:pulation Census, Volume 3
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hold Budget__;:__urvoy.l Each diet entry was weighted by its caloric valuc

and protein content as given in the Food Composition Table for Use in

Africa,?

Using these data, estimates were made of the per-capita calorie and
protein available for consumption in 1969. These were 2,076 kilocalories
and 57.4 grams, respectively. Neither met the requirements for a nutri-
tionally adequate diet, (Sce Table XV.)

It should be emphasized that these values are averages for all of Tan-
zaniz. The do not reflect how food is distributed between regions, within

regions, or within families, Great incqualities exist here. Also, if the

lllurom: of Statistics, 1969 Houschold Budget Survey (Dar es Salaam:

Ministry of Economic Affairs and Development Planning, 1972).

zl_'p_(_);(!_ Composition Table for Use in Africa (Public Health Service of
the United States Department of Health, Education, and Welfare,and Food
Consumption and Planning Branch, Nutrition Division, of the Yood and Agri-
culture Organization of the United Nations, 1968). Several difficulties
arise in making this computation: |

A0ften an item given in the Household Budget Survey (HBS) can only

be partially matched in the Tooa Composition Tabic,

breporting quantitics in metric tons, 1,000 litres, and 1,000 “other
units " in the HBS necessitates an approximate conversion to arams equiv-
alent. Generally, 1,000 litres were considered a metric ton of food and,
following Newhouse, 10,000 "other units" were also considered a metric
ton. No adjustments were made for variations in moisture conient.

CCalculation of the portion of the food crop consumption that came
from domestic production required knowledge of imports, exports, and food
removed from prior stocks. In the cases of wheat and maize, minor adjust-
ments were made: FProm the HBS, figures were reduced for 1969 domestic
production and removal from stocks in terms of flour equivalent. That
meant maize flour was reduced 58,597 metric tons and wheat flour 22,500
metric tons non domestic,

drable VI-Z gives (ne estimate of 1968 mainland population as
12,624,600 and HBS gives mainland population living in private households
as 0.925964 of mainland population. Thus, 1969 population in private
houscholds is estimated at 11,689,925,
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TABLE XV
FOOD AVAIIABLE FOR CONSUMPTION BY PRIVATE HOUSEHOLDS
IN KILOCALORIES AND GRAMS PROTEIN |
(AVERAGE/PERSON/DAY) 1969
yA chﬁirc- Grams
K. Calories ment Protelin
All food sources 2,076 (.9267) 57.4
(includes imports)
Cerecal grains :
(includes imports) 961 25.5
Domestically produced
cereals and all other
foods 2,011 (.8743) 55.6
Cereal grains (domestic
production) 896 23.17

1. The values given may be overestimsated by 20+ percent due to losses in
transportation, storage, preparation and wastapge.
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Houschold Budget Survey is an estimate of foad available for consumption,
rather than of food actually consumed, then it could overestimate actual
food eaten in 1969 by 20% or more.

These observations help account for the obvious discrepancies in
infant mortality data between areas (5ce next ceotion) of which over 50%
probably is due to malnutrition or related causes.

In light of i,'» sluggish to stagnant growth in food crop production be-
tween 1969 and 1973 and a population qrowth rate of 3% which prevailed for
the bulk of the period, the per-capita consumption of calories and proteins
has undoubtedly declined between 1969 and 1973, Especially in the latter
part of the period when drought was beginning to affect food production,
further deterioration of the nutritional situation likely occurred. In other
words, the nutritional estimates for 19049 are undoubtedly overly optimistic

for the current situation,

hild and Infant Mortality .

As suqggested in Chapter I, one of the best indicators of nutritional
adequacy can be found in mortality data, especially for children from 0 to
1 and 0 to 5 years of age. For the former group, many nutritionists say
that more than 40-deaths-por-1,000 live births suggests nutritional ina ‘-
quacies.

infant mortality for rural mainland fanzania in 1967 was estimated to

be 143-deaths-per-1,000 live hlrths.3 Several rural districts had rates in

3!.!1. Thomas, "Infant Mortality in Tanzania, " (Geography, Univer-
sity of Dur es Salaam at Morogoro, Unpublished paper). The author defines
rural population as e total population on the mainland &zept for those
enumerated in the fifteen major mainland towns.
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excess of 200-deathis-per-1,000 live births while at the other end of the
continuum scveral had infant mortality rates between 60- and 70-per-1,000

live births.

Food Needs Projected to 1980

In order to be of maximum utility in the five-year planning process
undertaken by the Tanzanian government, the planning horizon for this anal-
ysis coincides with theirs and culminates with the year 1980, This time
irame provides the basis for making population projections which, when mul-
tiplied by per-capita nutrition requirements, yields the annual food intake
required by the end of the planning period. These values must be weighted
for losses between the [ield and actual consumption,

Cercal protein in 1953 will need to be 1.8 times the 1962 production
if:

-- The non-cercal to cereal ratio in the 1969 diet continues into

1980; .
-- Increased cercal production is expected to fill the gap between
1969 domestic cereal production plus 1980 non-cereal production,
on the one hand, and 2,170 kilocalories per person per qay, on
the other. (See Table XVI.)
If increased employment opportunities boost the minimum consumption goal
to 2,30C kilocalories per day by 1980, then the necded increase in produc-
tion is more than 6% annually, or nearly twice the 1969 total. However, if

the entire gap is made up with cereals as describad above, the quality of

the diet will not be improved.
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TABLE XVI
PRODUCTION NEEDS RELATIVE TC 1969 DOMESTIC PRODUCTICN FOR
KILOCALORIE INTAKE OF 2,170 PER FERSOH PER DAY 1

Total calorie requirement by 1980 -- all foods

at 2,170 ¥ilocalorics per day : 13,969.2x109
Tota. available calories nceded in 1980 from
non cereals (if dietary wiv is in the same
ratio as 1969 consumption patterns)

at 2,170 kilocalories per day 65,240 .4x10°
Ratio of cereal crop production required in
1980 to 1969 domastic cereal crop production

at 2,170 kilocalorics per day 1.7984

1. Thase figures are conservative if Household Budget Survey values included
kilocalorics lost prior to consumption
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Increases in population require increases in the production of cereals,
vegetables (for vitamins, minerals, calories, and some protein) and high
protein seeds (peas, beans, and nuts) and/or animal and fish protein be-
cause increases in cercals alone would lower the nutritional status due to
their low protein quality. This applies especially to the vulnerable groups:
the young growing c¢hildren and pregnunt females. However, cereal produc-
tion increases can meet the increased caloric needs mentioned, as the same
number of people would require more crergy. The udriilior:a'l fooa being pro-
duced must be within reach (geographically, monetarily, and culturally) of
the consuming population, or it is of limited value.

In addition, target preduction requirements will be affected by losses
in nutritive value. These occur between the point of production and that of
final consumpticn. Reducing these locses can absorh some of the produc-

tion requirements.

As shown, the annual growth rate in cereal crop production must be

5.5% from 1969 through 1980 in order to close the nutritional gap and feed

a growing population. Since nearly one half of the period has ah‘u::uiy passed
and the food situation has deteriorated, the growth rate for the rest of the
period would need to be much greater than 5.5% tantifying this rate is
impossible due to the lack of data on the rate of consumption in 1973-74.
However, it will be especially challenging since the growth rate for all of

Atrica has been 2.6% for the peried 1961 to 15‘72.‘1

4l‘rom Table 13, :I'_h_n__S__gg_l_r_:_gf__l‘*qo_d_{n_:.d Agriculture--1973 (Food and
Ag-iculture Organizativi of the United Nations, 1974).

b
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The computations on required increases in_ the production of cerea!l
grains to help in closing the calorie gap are based on the assumption that
root crops, bananas, legyme seeds, vegetables, fruits, fish, and animal
prur!u::{_s will continue to be produced at a rate sufficient to maintain the
1969 cereal/non-cereal nutritional balance., As transportalion and refriner-
ation become available, more fficient use of perishable products should
become possible.

Several nutrients, not found in cereals, deserve specific attention:

1. Vitamin A: A shortage of this vitamin has caused blindness in
Tanzania, Dark green vegetables, carrots, red palm oil, and liver are rich
sources of vitamin A,

A4 Calcium: When a diet consists of food primarily of plant ori-
gin, calcium requirements are hard to meet. Finger millet and teff are good
sources but are not widely grown. Dried whole fish is an excellent source
(if caten whole). About 10 grams d ily will provide enough calcium to bal-
ance a diet based on cereal protein, One glass of milk (200 grams) will
also provide almost 50% of the daily requirements for calcium in addition

to many of the B vitamins and vitamin A.

3% lodine: Goiter is endemic in many arcas of Tanzonia. The use
of iodized salt should be stressad. b
4. Flouride: Flouride is beneficial up to levels of ! to 2 parts per

-

million. In many arcas (Mount Kilamanjaro, for instance) its levels exceed
10 parts per million and evidence of toxicity is present. New supplies of

water with less than S5 parts per million need to be found.

Nutrition education is also needed. Methods of food prepiration,

-
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especially for infants and young children, should be stressed, The increased
use of dark green leaves and yellow vegetables should be encouraged. ieg-
ume sceds and nuts should be stressed to improve protein quality,

At issue in the short run in Tanzania is &n understanding and accep-
tance that today a gap exists between nutritional requiremunts and agricul-
tural production and that it most likely will continue for most of thy next
decade. But, this need not be the case in the long run if Tanzania begins
now lo work in earnest at formulating and implemanting a comprehensive
national food production program with clearly defined priorities. lood

enough to meet Tanzania's nutritional requirements and perhaps enough to

provide export income is achicvable,

e i




CHAPTER VIII: CONSTRAINTS TO 'XPANSION OF FOOD CROP
PRODUCTION AND MARKETING

Humerous obslacles mentioned in Chapters IV and V prevent foed crop
production and marketing fiom expanding as rapidly as required for nutri-
ticnal adequacy. In this chapter, attention will be focused initially on the
pervasive cultural considerations that underlie many of the constraints.
Next altention will be given the primary constiaints to increasing food crop
production and then to crucial marketing bettlenccks, Finally, priority cat-
cgories for all constraints in the subsector will be established both in terms

of shoit-run bottlenecks and long-run constraints.,

Cultural Considerations
Il strateqgies designed to motivate and assist the Tanzanian subsis-
tence farmer in increasing food crop production are to gain farmer accep-
tance, they should take into consideration the farmer and his family,
Hence, their siteation is worthy of attention as a way of gaining an under-
standing of the setting within which changes in Tanzanian agriculture mus:

take place,

Historical Perspective

Throughout the years of colonial rule prior to December, 1961, the
Tanzanian subsistence farmer survived with little concern about or assis-
tance from government, Experience taught the farmer he could survive and

provide a subsistence for his family oaly if he mastered and follocwed the

traditions of the past. Hence, farming became a way of tife. All family
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activities zentered around surviving and farming. Since the farmer saw the
government as an cxploiter rather than a helper, he developed a mistrus
for it,

O.;»-.--'aling within a traditicoa!, subsistence agriculture, the farm was
self-sulnicicnt as an cconomic enturprise. The land was there for the til-
iing. The farm = possessaa ol the required agricultural inputs: He had
his own sced, his own tools, his own power, and could count on his rela-
tives and neighbors when he needed extra labor. He provided the know-
how and the management, In planning his crops and carrying out produc-
tion plans, the farmer had one primary concern--to produce enough for kis
family's nceds. Occasionally he snid some to the market, but ne did not
produce for the market, He made no investment in agricultural inputs and,

therefore, did not heve to ask whether he lost money or made a profit.

-~

Then came independence and @ government of and for the people--a
government with greatly increased concern for the farmer and his fa mily as
human beings. ;

But hew does the Tanzanian Government translate this concern into
programs to which the farmer will respond? How is the farmer to see the
benefits he can receive by contributing toward the Government's objective
of improving the quality of life for ¢veryone? Since more than 90';‘3 'of the
people in Tanzania live in rural areas and are an integral part of a culture

of farming, the way the farmer responds to the Government's call to mod-

ernize agriculture is crucial.
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Cultural Constraints

While onc could prepere an exhaustive list of restraints on transform-
ing traditional agriculture into a modern one, the crucial question is, what
are the major, dr termining restraints that have cultural overtones ? Several
restroints with strong cultural implications are dominant, The following
constraints will have a compalling influence on the Government's success
in motivating and assisting formers in increasing production of food crops:

1) The cultural heritage of farm pe ople. Tribal culture's reliance
upon tradition, the narrow marains on which people survive, the dominant
value of food crops oriented to family subsistence needs rather than the
market, and traditional family work pattermns will, in all probability, be the
most persistent restraints o transforming Tanzanian agriculture, This is
not to suggest the farmers will not respond to an attractive and reliable
market price. But increasing the price of food crops will nct be & panacea
in gaining increased production. Time will be needed to show many farmers
the profits new agricultural lc;:hnolt_rgy can produce.

2) The concept of time in the typica! traditional culture coupled with
the frequent underestimation of the time required for economic development
by adininistrators and assistance agencies present a major constraint. The
{armer in the traditional culture places little emphasis or urgcncy. i'n time.
The development project planner frequently, if not usually, sets time goals
too short for accomploshmoent. For example, the development of trained man-
power in production, marketing, governmental agencies, and cooperatives
{s a long-term program in any case. If established time goals are too short

to be realistic, disappointment is ceriain. And projects fail.



http:4ss5~~'-5'~.55

134

3) The Government's declsion to transform the marketing cooperatives
into multipurpose societies at the farmer level will, in the long run, be a
positive force in serving all the farmers® production and marketing needs,
Again, time will be required to develop farimer trust and farmer tradition in
[(.‘pﬂ\_.’it:"l production loans. Tine also will be needed to train additional co-
op managers competent in developing mullipurpose cooperatives into viable
village institutions. These multipurpose cooperatives must perform two
important roles in overcoming cultural constraints: First, they should give
strong leadership to transforming traditional agriculture. Second, they must
effectively serve the farmers' needs (inputs, credit, and product marketing)
as they take up new agricultural practices.

4) Since most subsistence farms are operated as independent farm
units by farmers stecped in their tribal culture, the early phase transition
from the individual! farming unit to the ujamaa village and its cooperative
farming will, in the short run (three to five years), be a rostraining influ-
ence on increasing production of food crops. Again, time will be required
to evolve new and meaningful int(—:;‘.'vrsmmi telations, management compe-
tence, and new work patterns.

5) Conflict may arisc between the farmers' conception of their needs
{for such things as more adequate health services, education for their chii-
dren, water, and secds to plant their crops) and the Government's concep-
tion. Given this potential conflict of concerns and the different definitions
of "needs, " for some time farm people are likely to see their needs as sub-
jugated to the Government's. This requires a high degree of sensitivity in

government to the nost pressing needs to which its Jimited resources should

e

ge——




135
be allocated.
6) In the short run, the effort and understanding required in trans-
forming Tanzanian traditional agriculture may be restraining influences on

the Government's commitment to motivate and assist farmers in substan-
tinlly increasing the production of food crops.

7) Given primary and secondary cducation's orientation--which tradi-
tionally has been toward promotion to the next higher institutional level
rather than toward the development of people as human resources--a major
void exists. As long as it continues farm families will not be assisted in
developing their understanding about scientific agriculture. Until this por-
tion of the education system is reoriented, primary and sccondary schools

will make for less than their potential contribution to Tanzania's develop-

ment.

Primary Production Constraints

The constraints that restrict the expansion of food grain production
in Tanzania are numerous and widely varied in naturc. Scme are tangible,
casily observed, and amenable to short run solutions. Others are much lass
obvious, yet they may have @ more profound influence in restricting produc-
tion and be more difficult to overcome than the visible ones. o

Several procedures were used to adentify production constraints.
These included a careful study of statistical data and production trends,

conferences with government officials and USAID personnel, conferences

with regional officials throughout the country, and first-hand obscrvations

by team analysts in most of the regions. The latter twe sources were hea-




136
vily relied upon,

Although the following discussion is, of necessity, negative in orien-
tation, these constraints have been identificd as a means of determining
how the country can realize its tremendous agricultural potential. As indi-
cated earlier, vield levels far in cxcess of those currently achieved are
possible for most of the food grain crops. Yields of 100, 75, and 150 bush-
els per acre, respectively, for maize, sorghum, and rice crops are often
attained in cxperimental plots when the best known production practices
are used. Many factors contribute to the failure of peasant farmers to reach
the yield levels achieved on erperimental field plots. Some of these, such
as weather conditions, are not completely under the control of the farm oper-
ator, although practices sometimes can be followed to alleviate their effects.,
Other constraints could be overcome, or their effects minimized, by changes
in production practices at the farm level or in policies and priorities at the
government level.

Overview and Discussion of Constreints

Some production constraints affect the yields of all food crops while
others apply to specific crops. Some of those which limit the production of
all iood crops follow: X

1) poor agronomic (cultural) practices;

"2) little or no use of needed improved inputs;

3) energy shortage, especially at crucial times;

4) a general lack of technological information;

5) a lack of knowledge about the effects of intensive cultivation;
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6) a shortage of research data applicable to Tanzanian conditions;

7) low prices and inappropriate price relationships;

8) a lack of capital and credit,

Each of these major constraints will be discussed briefly,

Agronomic Practices, A major lactor contributing to the low yields of
the food ciops is poor agronomic production practices as sugygested in Chap-
ter IV. A considerable amount of technology is available that either is di-
rectly transferable or would require 2 minimum of adaptation. Techniques
of hand and mechanical weed control are known. Some herbicides are used
on cash crops and others would only require minimum testing if information
from other areas with similar climatic conditions and soil types were used,
Likewise, if available weather information is closely scrutinized and asso-
ciated with what is known about crop requirements and the maturity ranues
of available varieties, little field trial research is probably needed on the
date of planting. Similarly, much cen be predicted about the effect of plant
population and distribution on yields, given the research available and what
is known about soil and climatic conditions in the area. Although further
rescarch in these and other phases of agronomic practices could further
define optimums, enough is presently known to make a large impact on pro-
duction. The primary cost of obtaining application of this tc::hnc;!(;gy will

be in terms of an educational program.

Production Inputs. When farmers are convinced (through demonstra-

tions and other educational activities) of the value of improved varicties,

fertilizer, herbicldes, and pesticides, the unavailability of these inputs

can become a serious constraint. For example, adequate quantities of
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high quality seed of the improved varieties of must food crops are not avail-
able although crash programs are underway and some secd is being Imported.,

Fertilizer formulas needei! for food crops could be produced by the
Tanzanja Pertilizer Company but until 1) fertilizer raw materials become
readily available, 2) an cffective demand develops in the various regions,
and 3j transportation and storage facilities are improved, most formers will
not be able to meet their needs. Credit to purchase the fertilizer may be
an equal constraint to its use,

In the case of herbicides and pesticides, imports are required in most
cases, with obvious implications for the use of foreign exchange. The con-
straints in the use of fertilizer at the farmer lovel apply -tu the use of herb-
icides and pesticides also.

The Eneray Constraint. To many farm families, the most obvious limit

to increascd production is the amount of energy necded to do it. In subsis-
tence agriculture, virtually all encrgy employed in food grain production is
human energy. Consequently, the [irst constraint identified by the persons
involved in the production process often is a "labor shortage." Yet the
addition of more "laborers" does not solve the problem Instead, the pro-
ductivity of human energy must be increased. Generally, more land per wor-
ker offers an opportunity for increased productivity per worker. But in Tan-
zania, usually thp human energy per worker is already totally expended on
present acreage. Therefore, increased acreage brought into production with
no change in the energy component is no solution. The only opportunities

for increased productivity per person are increased productivity per acre or

supplemental sources of energy.
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Some attempts are being made by the government to promote schemes
to supplement human encrgy with bullock energy. There is no evidence
that a significant result is being achieved.

Tractor power provides the maximum enhancement of human energy.
Yot, the cconcvwmic limitotions of widespread use of tractor power in food
grain production under present conditions raises scrious questions (such
as maintenance problems) about reliance on the internal combustion engine
to increase production.

A rather large spectrum of production technologies is available or can
be produced relatively quickly to increase production-with no increase in
the energy expended or to increase production in greater proportions than
the energy input., For example, improved secds, optimal planning dates,
proper seeding rates, eotc., can do it. These technoleogies increase the
output of grain crops per unit of human energy. Concentration on the iden-
tification of these technologies (where known), the development of new
technologies (through research), and the delivery of these technologics to
farm producers (throngh extension) should be of first priority in plans to
significantly increase food grain production in Tanzania,

Lack of Technoloaical Information. In identifying known technologies,

much has been learned and is being learned from resecarch programs and ex-

perience in Tanzania. Applying the technologies of other countrics, with
appropriate adaptations to Tanzanian conditions, offers one of the most pro-
mising cpportunities for outside aid.

In order to sustain increased production a continual flow of new tech-

nology is needed. This is accomplished only through organized, continuous
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long-term research. The ability of such organized efforts to produce and
apply new (.chnology over a considerable period is evident in several of

the export crops. As a result, production has been increasing. However,

no investment of similar magnitude has been made in the production and appli-

¢ation of new technologies in food crops. There is no magic by which food
ovop production can grow and be sustained. It can be accomplished only as
the result of deliberate efforts and Investment expended in an organi>d pro-
gram to produce a continual flow of new technology.

Several illustrations of rescarch needs arc noteworthy. LCqually high
yields are not obtained in all areas of the country for all crops. Through
research it should be possible to overcome some of the problems peculiar to
certain situations. Consequently, high priority shiould be given to rescarch-
ing the following in maize:

1) varieties adapted to the lower elevations;

2) fertilizer response trials on a number of soil types and in micro-

climates not previously studied;

3) use of herbicides on food crops;

4) methods of seed bed preparation and planting as well as inter-row

cultivation;

5) further pest control rescarch on problems such as stalk k;o}crr and

streak virus;

6) rescarch on harvest and storage technicues,

Soybean rescarch needs of high priority wouid be these:

1) varicties suitable to higher elevations;

2) fertilizer response studies, especially with lime . d its clfect on

.
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micronutrient availability;
3) soil microbiology studies dealing with nitrcgen fixation;
4) pest control research on termite problems;
5) analyses of a number of discases.
High priority rice rescarch needs are these:
1) the development of chort-stemmed, fertilizer responsive varieties;
2) fertilizer response studies;
3) studies of water deptls control, both in the arca of reducing per-
colation losses and in better land leveling;
4) pest control research, particularly on nematodes;
5) research on grain quality.
Work is needed on sorghum and millets concerning:
1) the bird problem;
2) fertilizer response;
3) higher yiclding varietics;

4) the use of herbicides as a means of increasing the provuctivity

of human energy.

Intensive Cultivation Cffects, Tanzania is moving from a pattern of

shifting cultivation to a more stable agriculture. This change is being ac-
celerated by the settling of people in ujamaa villages and the increasing
pressure of the population on the available land. Almost nothing is Known
about the effects of such intensive cultivation as continuous maize produc-
tion. Resecarch should be initiated to find out whether crops should be rota-

ted and how to rotate them. Research on how to manage soil in order to

maintain productivity and to prevent severc crosion also is needed. Long-
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tiilme rescarch is necessary to study this situation since indicators suggest

difficultics may develop in the future.

Price Inequities. Changes in production practices will come enly

when the price of the output justifies the incirecased effort or cost of the new
]:rocluct:iorx inputs. The price relationships of inputs and outputs must be
studied to sece if this is a constraint to change, Research in this area will
show what additional production is economically feasible at the farm level
in key production regions as well as 'where prices need to be adjusted to
minimize this constraint.

Lack of Capital and Credit. As indicated in Chapter I, today almost

no credit and very litile tapital are used to produce most food crops. This
must change or a deterrence to agricultural progress will persist. Modlern
technology requires purchased inputs. Hence, credit must be made avail-
able in conjunlction with these inputs. The alternative is continuation of

the stranglchold traditional agricuiture now has.

Priority Short-run Bottlenecks

Some bottlenccks can be classified as short-run because some actiong
may be taken to alleviate them, at least to some degree, within the planning
period of this project (1974 to 1980). A brief discussion of some of these,
together with measures that may be taken to alleviate them, will follow.
Subsequently, crucial long-run bottlenecks will be examined ,

The major deterrence to overcoming the use of poor agronomic prac-

tices--practices which have little oz no cash cost--is lack of awareness of

what could be done and its effect on yicld. The problem might be overcome




143
through educational programs which, through demonstration, promote the
importanze of improved agronomic practices and the techniques in accom-
plishing them. In addition, adaptive research programs will uncover other
ways of increasing production before 1980.

'Ilh(.- input requiring the least investment per acre and with the great-
est payoff potentlal is using quality seed of adapted varieties, Government
programs developing improved soed production, storage, and distribution
programs can have a relatively rapid payoff once the value of this seed is
demonstrated to farmers and made available to them,

The research on input-output cost rnlalionships_ must also receive
immediate attention and adjustments made so that lack of incentives will
not be the bottleneck that stifles progress.

Pesticides and herbicides also may need to made available in areas
where problems roasinely occur or where emergencies arise. As production
is intensified and as new varicties are brought in, pests may become impor-
tant bottlenecks where previously they were unknown, unimportant, or inad-
equately dealt with. An example would be bird control efforts which need
to be better coordinated than in the past and expanded in the future.

Priority should be given to fertilizer in those arcas where yield re-
sponse to fertilizer is evident, good production practices and adapted vari-
oties are used, and pests are now controlled. In some areas, specicl soil
deficiencies will mean the payoff in fertilizer use will be greater than in

others.

Mechanization and herbicides may offer a short-run solution to the

labor bottleneck. Mechanization is a solution only where production is con-
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centrated in adequately sized units for i to be used economically and per-

L]

sonnel are available who can operate and service the equipment. Herbicide
may be useful on farms with and without mechanization. Herbicides not
only can be used on large farms, but also small ones if farmers are educa-
.lod in their use, With herbicides a single farmer can "weed" much more
area.

Irrigation, it appears, should be of relatively low priority in terms of
expanding irrigated acres or irrication systems. But, in those arcas where
traditional irrigation systems already exist, emphasis should be placed on
their optimum use in overcoming moisture deficiencies. Crops can be se-
lected and production practices utilized that maximize the etfective use of
the available water. In those arcas that have traditional irrigation systems ]
available, this should be a part of the demonstration and promotional pro-

gram that 2ncourages the use of all applicable agronomic practices.

Crucial Long-run Constraints

Some constraints are :!as:;i[h;d in this category because immadiate
solutions--those prior to 1980--cannot be expecied. This does not reduce
their importance, however. One dimension of any strategy designed to deal
with the food crop problem must be its time-phasing, which takes into ac-
count both the timing of the need and the time required for payoff.

Probably tl;e most crucial long-run production constraint is represen-
ted in the traditional methods of farming. Many of these are closely rela-

ted to the tribal culture and in the traditional type agriculture that

have become a part of the way of life. Officials in many of the regions con-
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sidered the reluctance of peasant farmers to change from traditional meth-
ods to be the major long-run constraint, The implications for a creditable
food crop cxtension program are apparent.

Another constraint of almost equal importance from the long-run point
of vi-.w.-.: is the lack of treined manpower at practically all levels in the agri-
culiural sector of the economy. On the one hand, highly trained people are
needed for conducting research and carrying on extension and other educa-
tional programs in an effective manner. On the other, trained personnel are
needed in the supervising and handling of the sophisticated equipment and
the new technology necesszary in commercial agriculture.

Another shortage of trained menpower 1s cvident in the rapid < velop-
ment of ujamaa villages, with the production of food grain and cas’ v uwons
on a communal basis. Well-trained and skilled managers are essent al in
achieving high production i the villages. Many of the clected vil)age lea-
ders despite their many leadership qualities may have had no onyortunity to
learn about the modern techniques of agricultural management. 'The school
at Mlingano has provided a good st:;nrt in trainini) better managers for villages,
but efforts such as this will need expansion rayidly In order to take care of
the needs.

Ancther major long-run constraint is that poor agronomic prh:':tlrtes are
used. This involves both a lack of sufficient informaticn about technology
appropriate for conditions in Tanzania and the lack of a system for clfec-
tively communicating such information to farmers. Further adaptive research
must be undertaken to build upon the limited knowledge now available and

to solve the problems now confronting producers, as well as tiose that will
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appear in the future. For example, information is needed to learn how to
maintain soil productivity under the intensive production practices now
being encouraged in the shift toward ujamaa villages. As production in all
aveas Is intensified and as new crops are introduced, many unforeseen
problems will develop., Many of these can be solved only through careful
rescarch. This requires that a research capability be developed and main-
tained through time.

A long-run constraint that affects all food grain production is the lack
of capital for both long-term development projects and short-term production
credit. Illustrative of the first is the fact thot studies tentatively indicate
that in the Rufigi, and other major river basing, millions of acres could be
added to the productive resources of the country. However, large amounts
of development capital would be required if feasibility studies indicate such
projects are practical.

An example of short-term production credit requirements is the need
for capital to purchase commercial fertilizer for food crops. Many indivi-
dua!l producers are reluctant to use .::rcdit for a crop that is produced large-
ly for their own consumption. Likewise, cooperative unions, cooperative
societies, and other lenders are reluctant to lend money to producers who
do not have cash crops for sale over which vendors have some marketing
control. This point of view must be altered if food crops are cver to be

shifted from subsistence to commercial status. There are obvious'implica-

tions for nutrition and development,
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Crucial Marketing Bottlenecks
Although marketing constraints are not as numerous as thosc affecting
production, they are significant, Clearly, marketing margins are extraor-
dinarily high in some cases. In other situations this is not the case. Re-
qau:i.»z.::, as the food crop subsector moves toward commercial status, the
marketing of both purchased inputs and increased prod_u::t volumes will take
on added importance., The move toward commercial status is nceded to de-

velop the division of labor required in the protess of development,

Overview of Constraints

Some constraints have obvious implications for the allocation of addi-
tional capital to improve the performance of the marketing system. Others
imply a need to deepen the human capital available to perforin the marketing
function, In silll other cases the implications are of an organizational na-
ture. Since thesc lotter ones might have relatively rapid payoffs they tend
to dominaic the following discussion of short-run bottlenecks.,

Pricrity Short-run Marketina Bottlenecks

If the Tanzanian marketing system is to facilitate increased output
of focd crops, it must overcome several short-run bottlenecks. Ail of these
are amenable to at least some attention without the heavy use of scarce cap-
ital.

Production Incontives. The first prerequisite to increased production

is the motivation of producers to change to new methods. A prize incentive

that assures profit to the producer who achieves higher production is a nec-
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essary part of that motivation. The detcrminatic;n of the price that is paid
the producer, and the returns to varicus agencies in the marketing svstem,
arc a function of marketing. Partizularly in the case of maize, regional
personnel said the price has been insufficient to motivitte the producer to
take the steps and incur the risks necessary for increased production, || The
pro!)lc‘m is complicated by the necd to maintein consumer prices low c¢nough
for all the people to afford maize, Setting these prices is complicated, is
of utmost importance to increased production, and requires increased and
continual attention,

High Marketina Costs. Earlier studies showed that maciketing costs

are high and steps need to be taken to reduce t!wm.l

High marketing costs are largely the result of cither one or a combin-
ation of the following four things. Heavy physical loss in the harvesting,
storage, and handling operations is one. Unaccountable loss in storage
is another. Low operational cfficiency within the marketing system is still
another. And uncompensated, mas?iod, overhecad absorbed by cooperatives
in providing social capital is the [curth,

Quality Standards. The problem of incentive extends not only to the

producer but also to the managers within the cooperative system. The lack
of quality standards for food crops results in the cooperative c-ltf.;c'r not
being penalized .Ior poor quality or in being unrewdarded for good quality.
This lack of premium and penalty precludes proper reflection of performance
cither upon the wages and/or the evaluation of the marketing system mana-
gers. The lack of positive incentives for managers to reduce marketing loss

and for producers to strive to bring to the market a better quality product is

lSce studics cited, by Kricsel and Newhouse,
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a scrious problem,

Limited Lconomic Information. The absence of adequate economic

information is going to be a very great deterrence to increascd output. Ade-
quate plans cannot be made on the basis of faulty data. The marketing sys-
tem pilays too small a role in gathering market information. The result is a
lack of information about product flows,

Getting better infermation may be difficult. To begin with, the mar-
keting system creates conditions in which a black market is possible. Or,
perhaps better said, the marketing system has not been able to create con-

ditions in which o black market is no longer profitable.

Tendency to “Police” Black Market. The tendency will be to combat

the black market through the use of the police approach rather than through
the use of economic incentives. Recognition must be made that black
marketing will dry up when and onl:,’ when the offiial system outperforms
the black market, making it no longer profitable.

The illegality of the black market makes more difficult the gathering
of market information. Today officials tend to cover only what is happen-
ing in the official market system and to ignore what occurs in the very real
black market which is not as easy to talk about.

Policy decisions have been made to have a single channel marketing
system. Implementing efforts emphasizing police power rather than increas-
ing the efficiency of the nfficial system so the black market will no longer

be profitable would waste scarce human capital.
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Inappropriate Interpretation of Sinale Channel Policy.

The tendency exists to replace the middleman as a mdtter of political
doctrine rather than as a result of alternative less costly ways to get his
job done. In the Tanzanian system this replacement can be frequent and
beneficial only if official market channels perform well., This concern Is
not intended to question the long-run policy decision made by the Tanzan-
fan government. Rather, it raises issues as to the most expeditious path

to achieve il.

Difficulty of Small Scale Technoscaies.

Most of the individual farm production units are quite small. The
marketing system, as now constituted or as envisioned by most planners,
prabably cannot economically deliver all of the inputs of modernized agri-
culture in such small guantities as will be required by those units, To ac-
complish this, activitiex may nced to be subsidized by government. If the
cooperative marketing system is expected to perform this function as an
income generating activity, it will be put at a further disadvantage with
respect to the black market system. That would be contrary to some of the
results for which policy calls. The tendency that will be a bottleneck in
the short-run is to "think big." Much of what must be done initially in
Tanzania will require “thinking small, " for much of the initial increase in
food crops output must come from the small scale subsistence producer.

At least initially, he will have relatively small amounts of surplus food
crops to bring to the marketing system. Everyone enjoys having larac pro-

jects, but more gain may result from doing many little thiags just a little
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better. Recognition of this, while not as exciting to political or marketing
jeaders, is important, For example, reducing insect damage is important.

Storage Losses. Losses due to insect and rodent damage are estima-
ted over a range of from 5 to 35%. Regardless of the actual figure within
this range, o significant increase in food supply could be attained by pre-
vonting the loss of food grain alrcady produced. With [ood scarce and in-
creased production hard to achieve, reducing storage losses becomes more 1
important. Studies made in other developing countries ir.'::ialratc that the
development of adequate Insect preventive and control measures will payv
off in economic benefits, -

Protcction of grain while in storage Is largely a matter of applying
appronriate technology. An adequate storage facility for this purpose need
not be an expensive onc. FProblems may develop in procuring insccticides
and fungicides. And a problem in cafe usage may surface, but it can be

solved or avoided by applying appropriate technology.

Lono-run Marketina Restraints

Stocks Policv. Although Tanzania has elected in the past not to re-

tain its own strategic reserve food supply, this policy merits .rn-(.:afnminatlon.
Securing food stocks in the world market is not as easy as it once was.

Part ~f the reason is that the major exporting countries no longer have the
vast surplus food stocks that for so long made it easy for many countries

to forget the importance of a stocks policy.

An effective stocks volicy implies careDil pre-planning and program-

ming in advance of the actions that will be taken. Developing this capa-

T
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bility may require the use of sophisticated, advanced planning techniques.
Developing such a system will not be casy.

Heterogencous Bauipment. The Tanzanian market is not large enough
to suppart adequate spare parts and service facilitics for large numbers of
different trucks, tractors, combines, eto, For that reason--not precluded
by donor restrictions--Tanzanla should attempt to import a limited number
of makes of tractors, combines, trucks, etc., This reduces the cost of main-
taining adequate spare parts and service facilities, It also reduces the prob-
lem of training mechanics.

Economic Information. The inudequacy of marketing information is
likely to be a long-run as well as a short-run constraint unless real efforts
are made to change. Continued development of the one-channel marketing
system, if successiul, will make this task easier. But reporting mechanisms
must be developed and monitored. Because not all production will pass through
the official marketing channels, it also will be necessary to develop surveys
and other estimating techniques to monitor the consumption and production
habits of the subsistence scector. In the Tanzanian setting, opportunity ex-
ists for the joining of marketing and political structures to perform this task.

Whatever the appreoach taken, it is absolutely imperative that, in a
society where there is much central deeision making, the data be accurate
and comprchensive. The alternative is likely to result in unwise policies due
toc an inadequate data base.

Transportation. The transportation system must be made more effective.

Further, it must be extended to thosc new areas from which substantial in-

creases in output are expected. In some parts of Tanzanio this will mean the
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improvement and cxtension of roads and in others, the extension of rail lines.
Indeed, the exporience of much of the industrialized world coupled with the
necd to import oi! into Tanzania, suggests that the rail transport system
should be viewed as the primary long haul carrier and that trucks be used
more for shorter distance collection and distribution. The great convenicnce
of the truck makes it easy to opt for it instead of the railroad, But, on the
basic of information now at hand, this would seem a questionable chelce as

a national policy.

In some arcas improving transportation means improving water franspor-
tation, particularly in the coastal arcas to the south. Further development
in Mtwara and Lindi, for instance, could well be specded up by improved
water transportation.

While transportation is indicated as a long-run restraint, there is con-
siderable indication that this is an area in which the Tanzanian government
has considerable competence and to which it is giving considerable attention.
Nevertheless, it is an area in which continued attention is necessary. If
such attention is not given, lr.'mr.rpor.tatiun will prove a serious constraint
to the long-run development of food crop production.

New Storaage.  In both the long-run and the short-run, storage capacity
in Tanzania must be increased in phase with the increases in the 6{1tput that
must be stored. Sufficient storage in the right place at the right time will
be a continuing concern. At the same time scarce resources cannot be was-
ted on unnecessary storage. As discussed earlier, utilizing praper storage
technology is important in protecting grein from insect and other damage.

In the longer run, one of the questions that must be settled is where
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the storage is to be concentrated. Sheall storage be at the village level, at
the socicty level, or at the union level? Whether small scale storage at the
local village level can be utilized effectively is questionable. This report
will not attempt an answer but suggests careful study and decisions should
be focuscd here.

Operating Efficiency. Keeping the cost of grain handling at a low lev-
el so that the marketing system will absord as few resources as possible is
both a long-run and a short-run problem. The long-run solutions probably
involve the development of substantial training programs as well as the devel-
opment and adaptation of marketing technology to the Tanzanian situation,

Increased effiziencies and subsequent reduction in operating costs oc-
casionally come as major breakthroughs, but these are difficult hoth tc'pre-
dict and to produce. Of greater importance is continually improving the man-
agement and techniques of grar  2andling. This adds up to improvement in
day-to-day performance, and ¢ .entually to significant reductions in costs.

Subsector Constraints by Priority Categories

The cultural, production, and marketing constraints moentioned above
arce integrated in this section into two categories., Consistent with the above,
a short-run and a long-run category have been identificd. The ba:‘;i.s; for de-
termining whether a constraint was short run or long run was whether or not
the major payoffs of an immediately initiated program to deal with it would
likely be recalized before or after 1980. Secondly, within ecach of these short-

run/long-run categories, three categories of urgency are identified, namely:

Category 1: activities urgently nceded;
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Category 2: activities essential, but not as urgontly necced as
those in Category 1;
Category 3: activitics that are desirable but not necessarily essen-
tial.
Table ¥ViI summarizes these constraints by cateqgories.

Placing activities in categories by level of urgency should not be con-
strued to mean that all activities within one category need to be entircly com-
pletod before the activities in subsequent categories are begun. On the con-

2y, as with other developing naticas, Tanzania's constraints appear to be
layered such that the partial alleviation of one may, in turn, generate an op-
portunity for another constraint to become the most llmitinr_j.z Clearly, the
implication is that each of these activities be fitted into a time-phase stra-

tegy. The question of strategies will be addressed in detail in the next chep-

ter.

Short-run Bottlenecks by Urgency Category

Cateqory 1--Poor Agronomic Practices. One of the most pressing iin-

mediate constraints is that of the relatively inadequate agronomic practices
presently in use, especially regarding plant populations (including plant
spacin and weeding. This constraint is so domina. in maize, sorghum,

ard millet that remedial programs designed to overcome other obstacles will

be relatively ineffective until this one is addressed.

2l‘or elaboration of this concept see, Melvin G. Blase, cditor, Insti-
tutions in Agricultural Development (Ames, Iowa: Iowa State University
Press, 1971), Chapter 1. ;
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TABLE XVTI

FOOD CROP SUBSECTOR CCHSTRAINTS BY

CATECORIES

Category 1.
Remedial Program

Urgentlz Needed

Category 2,

Remedial Programs

Essencial

Constraints Amenable to
Short-run Programs

Constraints Amenable to
Long-run Programs.

A.
B.

Inadequate agronomic practices
Limited research data for put-
ting together packages of
practices

Unavailability of quality sced
Misleading price structure and
insufficient price incentives
Ineffective market organization
Scarcity of trained manpower
and frequent transfer of staff
Inadequate znd {nsufficient
short-term training programs
Nutritional and quality losses

Inadequate cr-dit for food
crops

Lack of experience in using
fertilizer on food crops
Insufficient research infor-
mation on bananas, cassava,
and file¢ld beans

Lack of know=how {in motivating
farmers to change

Liniced transportation
facilitics

A. Lack of ¢xtension credibilicy
with subsi{stence farmers

B. Insufficient resecarch on food
crops cue to lack of policy
cmphasis and inscitutional
capabilicies

C. Scarcity of trained personnel
and frequent transfer of staff

D. VUnsatisfactory state of nutrition
educacion

E. Increasing population growch rate

F. Shortage of administrative and
management expertise

A. Inadequate national credit program

B. High marketing costs

C. Inadequate farm food-crop storage

D. Tmproperly focused educational systen

E. Inadequate soil survey and moisture
cuata

F. Limited program and enrglliment cupacity
of agriculture educational fnetitutions

G. Low preductivity of labor which reaches
4 crisis during pesk scasons and the
lack of technology to enhance labor
productivicy

H. Inadequate farm-to-market roads
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TABLE XVII , CONTINUED

FOOD CROP SUBSECTOR CONSTRAINTS BY CATEGORIES

Constraints Amenable to

Short-run Programs

Constraints Amenable to

Long-run Programs

Category 3.
Remedf{cl Program A. Poor {irrigation water

Nesirable management

A.
B,
c.
D,

Soil resource deterioration
Heterogeneity of cquipment
Insufficient irrigation capacity
Inadequate economics and
sociology research

Lack of information and policy
guidelines ror bringing the
additional ten million acres inte
production

Lack of a basis for determining
self-sufficiency versus export-
import policies in food crops
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Closely related to the problem of agronomic practices is the unavail-
ability of high quality sceds. Again, this serves as a crucial bottlencck
inhibiting significant progress.

Gi\{en the production constraints within which Tanzania will be forced
to operate during the immediate future, extra attention must be afforded the
organizational problems in the marketing system. The black market and re-
lated problems are symptoms of constraints on more effective marketing per-
formance. In the past, closely related to these organizational problems were
those assoclated with a vrice pelicy, in certain regions, that apparently had
not provided satisfactory incentives {or food crop production,

Some of the aspects of the human capital constraints can be placed
within short-run categories. The lack of effective short-term tralning pro-
grams both for food crop production and its marketing supports the conclusion
that the technological base which characterizes the food crop subsector is
inadeguate. More specifically, the lack of training in certain crucial arcas,
such as fumigation, adds emphasis to tiie problem of high losses in the mar-

keting chain from producer o consumer.

i
L

Category 2--Essential Activities. Soon after progress has begun in

overcoming the constraints above, attention will have to be focused upon
those that must be dealt with before solving Tanzania's basic ]JrO(fl.lL:liull-'

nutrition problem. An example would be the constraint of the lack of adequate

-

-

production credit for food crop production and marketing. As improved seeds
and other purchased inputs become available, this constraint will grow as an

obstacle. Another obstacle that will be encountered soon after agronomic pro-

gress is made will be the need for fertilizer for food crops.
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Although not within the formal responsibility of this analysis, the im-
portance of bananas, cassava, and ficld beans in the Tanzanian national
diet is such that constraints to their expanded production and marketing de-
SOIVe, n_‘:;earch. s sources of calories and proteins, the importance of these
crops is so great in relation to the small amount of rescarch mlormation on
them that additional on-site work in Tanzania is urgently neecad,

Category 3--Important Constraints. One short-run obstacle within

this category is the lack of optimal management of food crop production un-
der irrigated conditions. The lack of more careful use of irrigation water

andrelated input is a crucial constraint in some regions of the country.

Long-run Constraints

As indicated above, three categories of constraints are listed here
which will require ac*ion that will provide primary payoff after 1980, Necv-
ertheless, the sane urgency should be applied to some of these constraints
with regard to their implications for remedial action.

Category 1--Constraints Requiring Urgent Action. Of high importance

is the constraint resulting from the lack of a creditable extension program
in the food crop subscctor. Until an effective communication link is estab-
lished at the farm level, little technological change is possible. -l‘.urther,
the lack of readily adaptable research findings and other information, such
as reliable crop reporting data, inhibits progress.

A closely related constraint is that ¢.f adequately trained personnel.

This deficlency of personnel trained at the certificate, diploma, and bach-

elors levels acts as a pervasive bottieneck in the production and marketing
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subsystems alike.

One additional constraint that requires urgent action is the concumer's
lack of adequate nutrition information. This deficiency is partially if not
largely responsible for the loss of essential nutrients just prior to consump-
tion. As with the other constraints in this category, the major payoffs of
remedial action designed to overcome this obstacle cannot he expected to
occur before 1980, Nevertheless, action designed to overcome these con-
straints is urgently nceded.

Category 2--Essential Constraints. The obstacle of inadequate credit

for financing the nation-wide production and marketing of food crops must
be included in this category. In light of the fact that food crops in Tanzania
are produccd on many highly decentralized production nits, the breadth of
this constraint is indeed nation-wide,

A number of marketing constraints must be overcome if progress is to
characterize the fcod crop subsector. These constraints include tnz lack
of an adequate grain reserve, the organization of a marketing system that
enables marketing costs to be "taken off the top, " and inadequate storage,
especially at the farm level.

With regard to human capital creation, the improper [ous of the pri-
mary and secondary educational system is noteworthy. Until thcs-c'sys:c*ms
are geared to improve the quality of life of the Tanzanfan people rather than
to prepare students merely for the next academic level, they will be an ob-
stacle relative to their potential role as a significant facilitator. For a pos-

itive example, one rescarcher saw an elementary school with a garden atten-

ded by the children as part of their educational program. The expansion of




161

this type of program 1s urged.

Category 7--Imnoriant Obsyacles. Three important constraints are

included in this finportant, but not urgent, category. Problems being gen-
crated in some parts of Tanzania lead to 2 deteriorization of the productivity
of its :;;ail over time, These necd to be addressed but no short-run solution
can be oxpected.

Given the size of the national market, the problems being generated
by the importation of many different brands of mechanical items, such as
trucks and tractors, presents a logistical problem of considerable dimension.
Tanzania may not want to limit itself to one brand in each of the areas of
machinery, such as farm implements. But the logistical problems that re-
sult from ¢ multiplicity of brands currently imported represints a constraint’
to the long-run productivity of the capital committed to thesc uscs.

I'inally, in some areas of Tanzania, the unavailability of a poientially
effective irrigation system is a major retarding factor. However, in light

of the vast amounts of capital often required to overcome this obstacle, ex-

treme care should be given to keep it in its proper perspective.




CHAPTER IX: ALTERNATIVE STRATEGIES 'OR FOOD CROP
SUBSECTOR DLVELOPMENT

Given the magnitude of Tanzania's food problem und the constraints
to its solution identified carlier, the question must be asked: "What
strategy is appropriate for the Tenzanian situation?” Before offering a
recommended strategy in the next chapter, the alternative strategics open
for consideration must be enumerated. Since the reccommended strategy
reflects a set of weights on alternatize goals that emphasize nutrition, the
other strategies will be discussed for those who emphasize something other
than nutrition.

Four options are presented in this chapter: 1) a "Food First™ strateay,

2) a long-run strateqy ainmed at national self-sufficiency in food production

through regional specialization in growing crops, 3) an income distribution
strategy minimizing reagional variation, and 4) an income distribution strateay
emphasizing smallholders and wamaa villages. Each of these will be dis-
cussed. Since the first is the most.comprehensive strategy and the others
arc variations of component parts of it, the "Food First" strategy will be

discussed in greatest detail.

I. A "Food First" Strategy
_This strategy implies that the nutritional problem is so dominant and
its solution so urgent that it overshadows other national objectives,
It implies that Tanzanian government policy be refocused during the decade

of the 1970's to reallocate resources from other programs to food crops.

e —
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Further, it assumes that all external donor assiétance will be progran:aed
with this as the predominate objective.

The ration-nl(: for these drastic changes can be found in the long-term
payoff to be anticipated from marked improvements in human capitol.
Clearly, the opportusity costs of such an approach are high in terms of
foregone consumption of non-food items. But it may be justified in terms
of deaths prevented and retardation averted.

royrammatically, this strategy implies the initiation of pregrams de-
signed to overcome all the constraints elaborated in the preceding chapters.
These will be enumerated in terms of their anticipated short and long-run

payoffs.

Short-Term Payoff Programs Desianed to Alleviate Uraent
(Category 1) Constraints

With a sense of real urgency the following types of programs would
be initiated under this strategy. They would be expected to vield results
before the end of the decade:

I. An Extension Education Program. The program would be designed

to upgrade agronomic practices, in gencral, and to improve weeding
of food crops, in particuler. Given the shortage of qualified per-
sonnel, this program will require substantial upgrading of exten-
sion educators. In addition, transfers of personnel should be
limited to no more than one per five years to provide continuity
to the food crop programs.

II.  An Expedited Seed Program. Not only will the recently initiated

seed program need to be expedited and expanded markedly but
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also improved sceds must be imported. Further, logistical
problems must be dealt with and the sced prumotion pregrams
thoroughly integrated with the extension education program

above. Under this strategy, seeds and other purchased inputs
would be subsidized with the government paying 90 percent of the
cost initially, reducing annually for ten years when terminated.
Reorganization of :he Marketing System, Substantial reorgani-
zation of the marketing system will be required in order to im-
prove its efficiency, both in a physical sense and arlieconomic
sensc. Foremost among the physical problems is the high loss
rate due to improper storage and grain hendling, From an econonis
point of view, the marketing system will necd to be reomtan.zed
in order to eliminate the economic ingentive for the black market,
thereby eliminating the black market itself,

A Revised Pricing Policy. Ample incentives must be provided to
farmers to produce food crops. In light of widely varied trans-

portation costs this price policy re-evaluation must move from a

flat price for the entire country toward a regionally c¢stablished
price.

A Nutrition Education Program. The program, Leginning ‘immedi-
ately, would be sulficiently comprehernsive to focus on 1) indi-
vidual meal planners, 2) meal planners|in institutions, and

3) personnel in the marketing channeis who can cffect nutritional
changes in food grains.

A Production Research Program. This research would be initiated
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as rapldly as possible for the entire country. Although focused
on packages of producticn programs that increase yields, the

program would not be limited in this regard.

Short-Term Payoff Programs Designed to Alleviate Essential
(Catggory 1) Constraints

A "Food First" strategy implics that programs wili not only be initiated
to overcome urgent constraints but also to overcome essential and important
ones (categories I and III). Hence. under this strategy programs would be
initiated in the following areas:

I. Expanded Fertilizer Use on Food Crops. As rapidly as formers
could be persuaded to use fertilizer in conjunction with improved .
seed and modern agronomic practices, subsidized fertilizer
would be made available. At minimum, this will require signifi-
cant expansion in fertilizer raw material import and, at maximum,
the importing of substantial quantitics of mixed fertilizer,

[I. A Nationwide Credit Program. It would concentrate on financing
any food crop activity of merit. Hence, it would deal with not
only production credit but also marketing and institutional needs
as wcll.l 0y

III, Research and Promotion Programs. These would be initiated for
bananas, cassava, and ficld beans. In light o1 the crucial roles

these crops play as sources of calories and proteins, the present

l'l'he specifics of the credit program would be influenced by the
extent to which an input subsidy policy is adopted.
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relative deficiency of information wodld be remedied under this
program,
IV. Trial Programs and Other Motivational Rescarch. Study of the
. methods of motivating farmers to adopt new practices would be-
bin. These practice adoption studies would be designed to
“dentify procedures to be uscd on a wide scale rather than to add

to the literature in this area,

Short-Term Payoff Programs Designed to Alleviate Important
Cateqgory IlI) Constraints)

Irrigation Management. In this category one program would be iniated,
if resources permit, It would be designed to improve irrigation management
techniques. This would involve training programs for suited personnel
from other occupations. They would have basic training in arcas such as
agronomy and engineering that would enable them to launch programs de-

signed to improve irrigation management &t the farm level.

Long-Term Payoff Programs Designed to Alleviate Urgent
Cateaory 1) Constraints

The following programs would be initiated under the strategy but
would not be fully productive before 1980. In fact, many of them would
only begin to show results by that time. Consequently, @ minimum twenty-
year planning lwhzon should be taken for the following:

I. A Nationwide Extension Education Program. A nationwide exten-

sion education program would be developed in food crop produc-

tion and marketing. Not only would the in-depth nature of this
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program rcquire a relatively long planning horizon, but also
many of the problems encountered will not be amenable to
immediate solution. For example, the education of farmers re-
garding optimal combinations of plart population and quantities
of commercial fertilizer is a long-term program.

I'sod Crop Information Systeme. These wou)d be of two types,
The first would involve a crash program to develop an adaptive
research capability. The other would create a system of crop
reporting and other information flows that would enable the
Tanzanian government to monitor the food crop subsector.
Educational Programs at Multiple Levels. Food crop production
and marketing would be emphasized in primary schools. Signif-
icant expansion would ozcur in :.-t:r'.i-ficuto and diploma agricul-
tural programs. The output of bachelor's level personnel cduczated
in the food crop arca would occur as rapidly as facilities and
staff could be expanded.

Nutrition Education Programs. This would expand the program
launched earlier. Althouah not limited to a female audience,
this program would also concentrate on expanding the knowledge
of individuals who plan and prepare meals. The progr:;n; would
concentrate on explaining the seriousness of the nutritional
problem and upon the remedial measures possible, especially
within the home.

A Population Control Program. Initially, a research pragram

would deal with methods of gaining adoption of population
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control practices. Subsequently, the program would make the
most readily accepted birth control supplies avallable free of
charge.

A Long-Term Marketing Program. A long-term program would
emphasize improved storage, the establishment of grades nd
standards, and the development of farm-to-market roads,
Storage, especially at the farm level, would he expanded and
techniques of its management emphasized. Grades and st indards
would be initiated so incentives could be structured into the
marketing system for improving the storage and handling of food
arains. Finally, & significant cxpancion of road building would
occur &t the farm-to-market level.

An Institue of Public Administration. An institute of public
administration and management would be created to provide
compulsory short course training programs for all government
employecs. Several courses would be offered, one at cach

important carecr level.

Long-Term Payoffl Programs Designed to Alleviate Essential

I.

(Category 1) Constraints

Reorientation of Primary and Secondary Bducation. This system
should be reoriented to food crop problems. xpansion of the
educational system would occur only in grades one through four
in order to provide functional literacy to food crop produccrs

rather than to prepare students for the next educational level.

Iurther, existing programs would focus upon growing, preserving,
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and preparing food

Farm Storage Construction. A program of farm storage construction
and management would be initiated. Materials would be subsi-
dized at an initial rate of 90 percent by the government for those
farmers willing to construct storage facilities, Then the subsidy
would aradually phased out over a ten-ycar period,

Reorganization of the Marketing System. The reorganization would
be initiated to improve marketings cfficiency. After the establish-
ment of grades and standards, a reward system: can be structured
to provide incentives to improve efficiency in marketing [ood crops.
Further, the marketing system needs to be reaorganized tc provide
penalties for incfficiencies by managers as wll as incentives,
Survey of Soil and Water Resources, The national program to
survey soil and water resourzes would be accelgrated, Emphasis
would Le placed upon the availability of underground water supplies
that are rainfed as well as areas with high fertility soil.
Institutions Training Specialists. The size of the educational
institutions training food crop specialists and the quality of their
programs would be expanded to meet the manpower requirements
consistent with the rest of this strategy. B
Alternative Energy Sources. These would be researched and tapped
to enhance the productivity of human labor. Emphasis would be

placed uran animal power first and tractor power second.
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! Long-Term Payoff Programs I Jes/gned to Alleviate Important
' (Category I11) Constraints

Flve constraints will provide the focus for the programs initiated in

this category:

I. FErosion Control. Action programs on crosion control and research
on fertility maintenance under stable food-production conditions
would begin, Both of theso problems are likely to become in-
creasing constraints as Tanzania shifts to a Ics.'rl transitory type
of agricultural production.

II, Standardizing Farm Equipment, The limited size of the Tanza-
nian national market requircs that the number of brands of farm
equipment, trucks, and other mechanical devices be limited to
two or three s0 adequate spare parts and other legistical ser-
vices can be provided on an economically feasible basis.,
However, these should not be limited to a single brand because
the benefit of competition among sellers likely would be lost.

III, Irrigation Programs. Thesc would be initiated where water
availability and soil fertility make irrigation cconomically viable.
Not only would projects within this program require substantial
amounts of capital, but farmers in the program would haye to be
taught crop agronomic practices for irrigated agriculture,

IV, Land Expansion Programs. The target of this program would be
to bring into production much of the available fertile land not
now cultivated, Components of the program would include such
things as road construction, tsetse fly control, and land clearing

V. Social Science Research, Social.Science research, in general,
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and policy research, in particular, would be greatly expanded.
Information would be developed ranging from farm management
data to price analyses. The information generated would be

designed for use by decision makers at the appropriate level.

2, A Long-Run National Self-Sufficiency
Regional Specialization Strategy

The "Food I'’rst" strategy assumed the nutritional problems were so
overwhelming as to preclude consideration of other criteria for strategy
sclections, This strategy recognizes that the time reduired for many aspects
of the food crop problem limits the rate that rusourccsl can be cificiently
absorbed into the food crop subsector, Further, it considers the facts that
1) the natural resource endowments of Tanzania vary widely among regions
and 2) that economic development requires regional specialization in order
for the gains of interregional trade to be realized, Hence, this strategy
also focuses upon an objective of national self-sufficiency in the pioduc-
tion of food crops. DBut the dimension of regional specialization in
production programs is added. This specialization is to generate interre-
tional trade.

The programs designed to implement this strategy would be variations
of those described in strategy I, However, they would differ in magnitude
and in the regions to which development resources would apply.

Recognizing that trained manpower is in very short supply, this
strategy would concentrate these and other scarce resocurces in selected
regions, These regions would be given priority in accord with their produc-

tivity potential. However, this strategy would call for initiating
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development within all regions of the coimtry within a twenty-ycar period,
Initially, the program would focus on those regions with highest produc-
tivity potential for increasing the output of maize, Subsequently, regions
would I;o invclved in accord with their potential for producing sorghum,
millet, wheat, rice, and soybeans, Simultancously with allocating the new
development resources in accord with this priority ranking, existing food
crop programs would continue in the remainder of the country emphasizing
improved agronomic practices, especially weeding and plant populations

Since not as many resources could be atilized in this strategy as in
the first one, an opportunity will exist for adiusting the development pro-
gram to the constraints imposcd by their availaility . Most eupecially,
the shortage of human capital will be the constraining resource limiiing the
rate at which the development program can proceed.

Programs Designed to Alleviate Constraints

The major thrust of this strategy would be the provision of a package
of agronomic practices with subsidized inputs, accompanied by an education
program in selected regions, Hence, priorities would need to be established
for the allozation of available seed, trained manpower, fertilizer and adzu-
tive research resources to the regions with highest productivity potential.
Correlated with this proaram would be a series of marketing lhrus.l:; that
would include establishment of price incentives for food crops, improve-
ment ‘in market organization, and cfforts to improve the handling of food
crops while In the marketing channel, Simultaneously, special efforts
would be devoted to determining methods of motivating farmers to adopt new

practices in the selected regions, provision of credit for food crops,
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expanded short-term training for production and marketing steifs, and
offorts to retain these staff members in the emphasized regions for tours of
at least five yeors, Concurrently with the programs in selected reglons,
rescarch would be undertaken in others to provide the groundwork informa-
tion :.r-lfedc(l.

This strategy would provide that after a region has received a specific
{nitial trrust designed to overcome short-run restraints, an effort woyld be
made to dovetail these with activities designed to overcome long-run" con-
straints. Progrems in areas such as autrition education, population, food
crop storage, more eomplete inventorying of soli and water resources, and
supplementation of human energy with other energy sources will need to be
undsitaken as a component part of the strategy. Likewise, in regions not
directly involved initially, programs will have to be undertaken., Expanding
the programs and capacities of agricultural education institutions, short-
term training to improve administrative and management expertise of govern-
ment and cooperative employees, and the refocusing of the educational
system to more {unctional programs ‘will need to be undertaken in order to
backstop the specialized reg ional programs,

This strategy continues to emphasize food as the nations dominant
problem. It differs Irom the "Food First” strategy in its concentration in
a time-phased manner upon the developing of selected regions and partic-
ular crops. This would be designed to gain some successful experiences
that would subsequently denefit regional efforts, This strategy posses

flexibility with regard to the resources that might be available. If the new

development capital were quite limited, the rate at which new reglions were

o S I
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initiated into the program could be slowed, On the other hand, if an
abundance of resources were made available from external sources, the
rate of progress would bie determined primarily by the capacity of Tanzanian
institutions to train and/or retrain personnel with expertise in food crop

production and marketing,

III, An Income Distribution Strategy
Minimizing Regional Variation

In sharp contrast to the above strategies, this wouls be designed to
reduce the dilferences in per-capita incomes (measured in nutritional orms)
among regions. Hence, the prime criteria for determining which regions
would be phased into the program would be the level of nutritional adequacy
in each, Nutriticnal adequacy would serve as a proxy for income,

Programs to Alleoviate Constraints

Both short and long-run components would exist for this strategy, as
in the case of the two strategies discussed above, In addition, a time-
phasing would be involved similar tp strategy 1I. The strategy's initial
focus would be on low income regions, in general, and those with high
infant mortality rates, in particular, Although agronomic practices would
be stressed as a package, including subsidized inputs as above, the f[ood
crop to be emphasized would vary with the productivity potential for each
region's resources for a particular crop. Consequently, while maize might
be emphasized in some, more emphasis could be expected to be placed on
sorghum or millets in other regions under this strategy. Since wheat is

produced for relatively high income urban consumers, it would receive the

lowest priority,
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Together with the jzoduction programs, ma.rl:ct development activitics
would be designed to provide price incentives and to improve the handling
of food grains, Likewisc, a supporting program would be initiated in the
research on other locally important fonod crops such as bananags, cassava,
and ficld beans,

Synchroniced with the strategy's short-term payoff programs above
would be a sertes of activitics designed to bring long-run improvements in
low=-income regions, High on the priority list are such things as adaptive
research, nutritional educaticnal programs, population programs, farm
storage activities, and determination of alternative cnergy sources to
supplement human labor, In additiorn, a number of nation -wide cfferts will
need to be launched to improve the backstopping capabilicy of Institutions,
Hlustrations of thése include expanding the agricultural education institu-
tions, improving soil and water surveys, increacing research on methods
of motivating farmers to adopt practices, ete,

The primary difference between this strategy and the two mentioned
above is thit the focus is on low In:':omc regions on a priority basis. This
means that rather than attempting to cover the entire country at once, as in
the césel of Strategy I, and rather than attempt to fozus on arcas with great-
est potential, as in the case of Strategy II, this strategy cmplmsiz.cs those
regiors with the lowest nutritional status and highest infant mortality rates.

IV. An Income Distribution Strategy,
Emphasizing Small Parms and Ujamaa Villages

Like Strategy 111, this one concentrates on improving the distribution
of income. However, rather than attempting to remedy disparaties in incomes

among regions, this one focuses upon improving the production and thercby
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the income of the small holder in ujamma villages, Hence, under this
strategy, resources are allocated on a priczity basis to the Ujamaa villages
and small farms for food crop productior,, To the extont that the small
farms and yamaa villages focuszed upon are in the low income regions,
this .‘iil:uIC'f]Y is an extension of the inzome distribution strategy above,

Programs Dnsigned to Alleviate Constrairts

Recognizing the crucial importance of making Ujamsa villages
economically viable institutions, the initial foous of this strdtegy will be
upon deterniining methods of enhancing their viability and providing the
necessary managerial competence within the villages to implement these
rescarch findings, Hence, the initial focugs will be upon creating the
necessary huisan capital through short and long-term training activities
designed to provide ccmpetent menagement in each Ujamaa village and to
provide compc-tcnt extension personnel to work with small farmers through-
wut the country. This emphasis upon human capital creation is a precondi-
tion Lo the acceptance and application at improved agronomic production
practices by the small farmers and \.-Hln-_u: menbers, After the managonent
capability is in place, emphasis will be shifted to improving producticn
through provision of subsidized inputs, provision of price incentives, and
an educational package of practices clearly designed for use by sniall
farmers and Ujamaa villages, Altho.gh the initial thrust will be upon im=»
proving the nutritional level of the farm families themselves, the expansion
of marketable surpluses should be encouraged and the marketing systems
improved accordingly.

Included in this strategy are: Ixpansion of the recearch program,
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nutrltiunal cducation program, population confcrol' activities, construction
of improved farm storage facilities, and provision of supplements to the
human energy constraint during péak periods,

On a national basis, a n’ﬁmhcr of programs would be initiated to
provh!--.-er!cmmu- backstopping for this strategy. These include improving
the soil and water inventory of the country, expanding the nation's credit
program, and improving the administrative and management expertise of
government 85=icies and coog sratives.,

This strategy 1s strongly similar to Strategy HI. But it is unique in
that it allocares resources marle available for new development activity in
the food crop area to small farmers and yamaa villages, Initially focusing
upon crops adapted te the regions with low incomes, the program would
eventually have national coverage. However, approximately twenty years

would be required-~at miramum- -te do so,

Summary Overview of Alternative Strategies

This chapter has outlined !m:r.allcrn.uivc strateyies for consideration
in dealing with Tanzania's pressing food problem. The strategies discussed
have sivong implications with regard to not only the resources required but
also their heneliciaries, i

Strategy I is designed to provide first priority to the food crop sub-
sector, Theru!or‘;, the strategy attemptz to deal with all of the constraints
identificd previously in tnis analysis,

Strategy 1I, emphasizing regional specialization, is designed to pro-

vide priorities in a development program designed to cover a twenty-year

N ®
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time period.) Allocating new development resources in accord with the
productivity potential of selected regions, emphasis initially would be
placed on maize and subsequently the other food crops, Time phasing of
the strategy will enable initial emphasis to be placed on the human capital
constraints operating within the subsystem and thereby to allevicte future
problems wthin the food crop subsector later in the strategy period.

Income distribution is the prime focus of the last two strategics.
Strates y III focuses upon the disparaties in regional incomes and Strategy
IV upon ujamaa villages and small farmers. Both strategies recognize the
capital constrain: and both are time-phased, Further the time phasing
allows the strat.jies to overcome the variations in levels of external ro-
sources available,

While an infinitc number of strategics might be formulated, these
four represent obvious ways for Tanzania to attempt to deal with its foord
problem. In the chapter that {ollows, a recommended strategy, drawing

upon components of these strategies, will be proposed for consideration,
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CHAPTER X: A PRIORITY REGIONAL-CROP STRATEGY :
A RECOMMENDED COMPOSITE STRATEGY FOR FOOD CROP SUBSECTOR ;

A recommended strategy is based on the finding of this analysis that
food is Tanzania's most pressing problem. From a nutritional point of view,
the problem is already extremely scrioi;:z. From an analysis of past trends,
it cleariy is getting worse, From the perspective of projections, the future
nutritional gap is likely to widen in the foreseeable future to unacceptable
proportions, politically, socially, and nutritionally, Drastic action is
necded,

Impending crises are not conducive to the formulation of carefully con-
ceived strategies, Oversimplified, quick "solutions" are more attractive
than a sct of predetermined, time-phased actions designed to deal with both
short and ong-run dimensions of the problem. The latter takes time to for-
mulate. Tanzania still has some of that time, however precious little,

A strategy to deal with the food problem must recognize several ele-
ments on the current Tanzanlan sceneé:

1) The scarcity of manpower trained in food crops limits the subsec-

tor's absorptive capacity and potential crop focus,

2) The need for foreign exchange for purchasing food and other essen-
tials precludes shifting significant amounts of manpower from the l
export (cash) crop subsector, |
3) The geographical distribution of natural resources provides distinc-
tive advantages to producing some food crops in some regions. This
gives rise to major transportation and other marketing problems.,

These problems plus priority bottlenecks in production, in rendering govern-
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ment services, and in educating manpower ripidly encugh constitute a formi-
dable sect of constraints that must he addressed by a carefully conceived

strategy. (Sece Table XVIIi.)

Highlights of Recommended Strategy
The Priority Regicnal-Crop Strategy provides a set of remedial actions
(programs) to deal with constraints in production, in marketing, in the pro-
vision of public services and in educations, In order these are:
1) Integrated P'roduction Program
2) Emphasis in Educational Institutions on Focd Programs
3) Food Crop Support Programs of Public and Supporting Institutions

4) Coordinated Marketing Improvement Program.

Each of thesec will be reviewed briefly,

Integrated Production P'rogram

This is the key program., If more food is not produced, the other programs
in the strateqgy will be to little avail, Hence, this program is focused on farmers.
While maintaining existing programs, new production programs wouid be started
in two regions each year beginning in late 1974, Tor approximately the first hall
of the ten-year life of the strategy it would have a single focus: maize. [t
should be the [ocus of the strategy because 1) it is the staple in the diet, 2) a
substantial amount of rescarch information indicates that yield increases are pos-
sible, 3) the agroclimatic conditions in a number of parts of the country are con-
ducive to maize production and 4) any production beyond that needed for domestic
consumption could be readily absorbed in international markets at favorable prices.
Hence, those regions wilh the highest production potential for that dominant food
crop would be the first to initiate the strategy's component program,

The Integrated Production Progroam would concentrate on demonstrating

improved agronomic practices. But it also would provide easy access o
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credit, subsidized inputs, and markets for the fu-od at prices that would pro-
vide an incentive, in addition to the incentives provided by the political
party. Implmnrm'ling and supporting thiese farm-level activities would be a
staff in the olfize of the Regional Development Director with expertise in

adult education, resecarch, credit, and cooperatives,

asis in Eduzational Institutions on Food Programs

Emph

The all-important constraint to closing the nutrition gap is the inade-
quate numbers of trained manpower, That would be addressed directly by this
strategy component, This component pregram would fozus on all levels of edu-
cation, Primary and secondary education would have a food orientation, All
research and training institutes would inciude a food program in their offcringé.
The Faculty of Aariculture would expand significantly with the assistance re-
sources provided, Finally, the program would provide for refocusing some of

the activities on the Dar es Salaam campus,

Focd Crop Support Programs of Public and Supporting Institutions

Public services are essential at numerous points in the strategy., Assis-
tance would be provided in upgrading and/or expanding government programs
involving 1) research (agronomic, economic, and motivational), 2i “seed pro-
duction, 3) data acquisition, 4) nutrition, 5) credit, and 6) natural resource
inventories, In e:(i(litiun, efforts to increase the productivity of government

employees would include a policy of longer tours in positions as well as train-

ing in administration and management,

st ket
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Coordinated Marketing Improvement Program

Two types of improvements are sought with this program, First, in the
regions initiating the Integrated Production Programs corresponding efforts
would be initiated in the cooperatives., Second, this comvonent of the stra-
tegy would also deal with the more pervasive problewms face ® bv cooperatives.,
Most of these problems extend beyond regional boundarics, Both will be high-
lighted,

As part of the regional Integrated Production Program, cooperatives
would deliver the physical inputs when needed. This function would be
closely coordinated with the government agency responsible for the subsidy
program and the bank representatives responsible for credit, As production
increases, provision would be made for attracting with incentive prices some
of it to the market as well as for storing, processing, and transporting the
marketable surplus., LExpanded efforts also would be made to maintain nutri-
tional quality at the highest possible levels,

Simultancously with the regiongl focus of the Coordinated Marketing
Improvement Program, the strategy would provide for remedying some of the
more pervasive constraints faced by the cooperatives. The importance of in-
centive prices has been implied above, Assistance in formulating such pol-
icy would be provided. Likewise, a minimal grading program woul.d'be ini-
tiated. Finally, an incentive systein would be started to provide rewards to

encourage efficient handling of both inputs and products,

Organization for Implementation of the Strateqy

To implement this strategy two levels of organization would be nceded.
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Consistent with the recent decentralization, as each region phases into the
In‘egrated Production Program, the regional plan would provide the details
{or its inftiation, implementation, and evaluation. To do this would require
a regional steff who would establish regional nutritional targets and pro-
grams designed to meet them, Hence, this group would need a separate
itentity, a single crop focus (maize in many regions), special fundilig and
technical assistance, #nd be endowed with sufficient authority to “push®
the programs to successful conclusions,

At the national level & corresponding group would be needed in the
Prime Minister's office where the regional plans would be reviewed, Ad-
vised by a committee of policy makers from all ministries involved, this
group would issuc guidelines for the preparation of regional plans, revicw
them when submitted, and coordinate their external assistance requircments
with externa) donors. Likewise, the needs of ministries involved would be
coordinated and expedited by this group.

Implications of Strategy for Ixternal Assistance

Although specification of the exact external requirements of the stra-
tegy is impossible until 1) the extent to which it would be financed directly
by the Tanzanian governmont is known, and 2) individual studies have been
undertaken, some approximations can be estimated. These are made by pro-
gram components of the strategy.

The Integrated Production Program will be basic to the success of the
entire strategy. Therefore, top priosity should be given to making available

approximately 30 technical assistance personnel initially (expanding to 35
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in three ycars) and $3 million annually on the average during the life of the
program,

Second cnly in importance to the resource requirements of the Integra-
ted Production Program will be the external resource needs of the Food Ex-
pertise Emphasis Program. High priority should be attached to providing
approximately 25 technical assistance personnel and their supporting neads
of $1 million annualiy,

The external support cost of the Toordinated Marketing Improvement
Program is estimated at 14 technical assistance personnel and $2 million
annually,

implementation of the Food Crop Suppert Program in government and
supporting institutions will require 2i technical assistance personnel and
$1 million annually,

In sum, the orders of magnitude of the external assistange reguire-
ments of the strategy are approximately 90 technical assistance personnel
and $7 million annuzily, The lc::hui-::ui assistance will need te be built up to
full strength during the initial three years and to remain there until the end
of the fifth year. Then it would be phased-out over the remaining five years.,
The financial cost of the strategy can be expected to run at about $7 million
annually unti! all regions have been phased into the program, \\'hc'rt'mpun
external funding could be phased-out and support from domestic sources

would be expected.




The Recommended Strategy for Food Crop Subsector in Detail

The Priority-Regional Crop ftrategy recommended in this chapter draws
upon elements of the four strategics /discussed previously, It reflects a
weighting of alternative goals, giving top priority to closing the growing
nutritional gup. It focuses on specific target groups and regions, It is de-
signed to relieve the first two priority categories of constraints discussed
in Chapter Vill,

The food problem is so dominant that this strategy plur.:es first priority
on closing Tanzania's widening nutritionak gap. In this sense, the strategy
fs similar to the first alternative, the Food Tirst Strategy. However, it is
modified to reflect the fact that the shortage of human capital, in terms of
trained manpower, limits the absorptive capacity of the subsector to the point
of requiring rarafully time-phased asctivities, Nevertheless, the strategy
presupposes that top priority be given to the food crop subscctor,

The strategy focuses on specific target groups., If constraints Lo the
improvemeant of food crop production and marketing are to be alleviated, sev-
eral sels of decision makers must modify their conventional! courses of action.
Foremost among these are the farmers themselves, Second, cooperatives will
need to alter present programs in order to be sufficiently responsive 0 the
needs of the subsector. Third, government agencies and supporting agen-
cies at several levels will zeed to revise their programs of work. TPinally,
duc to the critical shortage of trained manpower in the fcod crop area, sub-
stantial upgrading and expansion of educational institutions designed to

serve this areca of the economy will be required. Programs for each of these

will be discussed.

g e s e T
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Integrated Production Program at the Parm level

The keystone element of this entire strategy is an Integrated Produc-
tion Program designed to expand the production of food crons, If the con-
straints at this level cannot be overcome, subsequent activities will be of
little a;mil in closing the nutritional gap. Tanzania urgently needs to pro-
duce more food,

Initially, attention will be turned to the proposed organization of the
Integrated Production Program. Subsequently, constraints to be alleviated
will be the basis for remedial clements in the program and, finally, the
time-phiasing of it will be elaborated,

Intearated Production Program: Organization. Two models were con-

sidered in proposing the organization of the Integrated Pioduction Program.,
These were the Minimum Package Program in Ethiopia and the Camilla cype-
rience in Bangladesh. Elements of each are incorporated in the proposed
organizational format.

The constiaint imposed by the shortage of trained manpower requires
that sclected regions with high pmd;mlivit',' potentials be focused upon in
a time-phased mcnner rather than attempting a nation-wide program immedi-
ately. Hence, the progrem follows the minimum package approach, espe-
cially to the extent that the eviersion education, production credit, and
input supply programs are all closely integrated.

Planning the proarams at the regional level will require a regional
stalf be provided as cach region is phased into the program. A corres pond-

ing staff will be needed in the Prime Minister's Office to issue guidelines,

review regional plans, coordinate among ministries, coordinate external




requirements with donors and to expedite the tctal strategy,

Constraints Addrissed, Initial focus is based on the constraint im-
posed by inadequate agronomic practices used in food crop production,
lience,.an integrated effort is requirad, built around an extension eduzation
program, With the use of demonstration plots and model farmers, clear
evidence should be provided at enough points within the target regfon so
smallholders can see with their own eyes the consequences of using alter-
native practices. IDradally, emphasis should be placed upon demonstrating
the consequences of improved weeding, plant populations, and date of
planting. After these practices, whizh require no purchased {nputs, have
beer demonstrated, focus should be upon the consequences of using im-
proved seeds and, f{inally, the consequences of using commercial fertilizor.
Vhile all of these can be demonstrated within one set of plots, care should
be taken to be certain that the consequences of the use of the entire package
of practices is clesrly demonstrated. £losely coordinated with this demon-
stration must be input supply and cizdit programs. While more will be said
about cach of these in the discussion of other targets of the slraicgy, suffice
it to say here that these must be tightly interwoven with the educational pPro-
gram to the extent that farmers are able to obtain the necessary purchased
inputs as easily as possible,

Time Phasing. Maize is the dominant crop. It has the greatest pro-
duction potential and the widest markets. Therefore, initial programs should
be centered around it, Regions should be selected in order of their produc-

tion potential for maize first, and, then for sorghum, millet, rice, wheat, and

soybeans. Hence, commodities will be emphasized within each regional pro-

gram,

i -
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Two reglons per year would be selected onnially to begin an Integrated
Production Program under this strategy. The production potential of the re-
gion would be uscd as the criterion for determining the order in which regions
are selected,

bince some regions will not be involved in the Integrated Production
Program watil as late as eight years after its inception, interim activities
should be initfated in them not only with regard te expanding their food crop
institutional base hut also in terms of focusing existing efforts on food crops.
Specifically, ir these areas extension emphasis should be upon weeding,
plant population, and date of planting during the interim period. As indicated
in an earlier chapter, this would provide a significant challenge not only to

the extension organization but to the political party in all regions.

Coordinated Marketing Improvement Program

This component of the strategy focuses on cooperatives, If they are
to play the supportive role required !)y the Integrated Production Program, a
series of activitics would be required, These will be discussed in terms of
physical inputs and economic incentives.

Physical Inputs. The Integrated Production Program can be effective

only if the netessary purchased inputs are available on a timely l;osis.
Hence, under this strategy food crops in most cooperatives would be removed
from their second class status. This means that adapted seeds, fertilizers,
Inseclicides, herbicides, fungicides, and other purchased inputs would be
made physically available at the time they are needed.

In addition to the inputs that must be available in order o coordinate
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the sclected regions with the Integrated Production Program, facilities
would be needed for efficiently handling, storing, and transporting the mar-

ketable surplus of the commodity emphacized in the region. In addition,

gradas would be ostablished as soon as possible to differentiate those food

grains suitable for human consumption from those that are not, In addition,

basle proctices of fumigation, drying, etc., would be encouraged by

establishing a price differential for thest grades,

Economic Incentives. Even if farmers know how to use improved prac-
tices with purchiased inputs and even if these inputs are available, farmers
cannot be expected to use them unless they are able to sell their crops for
enough to regain the cost of the inputs and to receive a return for their labor
compuaralble to other alternatives available, Although the strategy will ad-~
dress the price-poiicy question in the next section, it is worthy of note here
because cooperatives have to be able to control their marketing costs and

yel make inputs available at attroctive prices to farmers so both they and

the farmers can maintain their viability,

Food Crop Support Proaram

The third target group upon which this strategy focuses is selected
government agencies and supporting institutions, In Tanzania's r.c‘latively
centralized system, they play crucial roles. Espesially in the food crop sub-
sector a number of agencies can be instrumental in alleviating existing con-

straints. These will be discussed individually in terms of programs oriented

both to short-term constraints and to long-term ones as well,

Research Institutions. New technology is indispensable to transfor-
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ming traditional agriculture, Although some additional technology may be
borrowed from other countries, such as weed control through herbicides,
Tanzania faces a formidable task of generating a technologizal base to sus-
tain developnient of the food crop subsector, In the short run, further ef-
forts w;';uld be made to 1) thoroughly inventory the present research base
and 2) emphasize varietal trials with different combinations of inputs. Sub-
sequently, a time-phased agronomic research proegram would be initiated in
conjuncticn with the Integrated Production Program schedule. In addition to
agrenomic rescarch, work is needed in the social sciences. High priority
would be established for farm management research, studies concerning

the dissemination of information, and analyses of alternative information
systems to monitor food production and marketing. Regardles of whetrer the
emphasis is upon social science or physical science research, the narrovi-
ness of the rescarch resource base makes imperative the initial use of toch-
nical assistance personnel while additional indigenous personnel are being
educated in these specialized ficlds.

Seed Production, Although an impressive start has been made, con~

siderabie expansion and expediting of the seed production program is re-
quired. Again in coordination with the Integrated Production Program, this
activity would be expanded. The importance of high quality, pure seed is
such that this phase of the total strategy would be timed to develop well in
advance of other ¢lements. Seed made available after the planting season
has little value.

Nutrition Program, If all of the nutrients were consumed that are pro-

duced, a significant improvement in Tanzania's nutritional situation would
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occur. Unfortunately, however, significant losses in the quality and nutri-
tional value of food stuffs occur before {inal consumption, Although part

of these are conducive to remedial measures such 3s those suggested above
for the marketing cooperatives, many of them occur due to incorrect prac-
tices uscd by those who plan and prepare the meals themseives, Hence,
an expanded educational program regarding the composition of adequate
diets and methods of preparing nutritional meals would be provided,

Credit, The constraint imposed by the lack of adequate capital being
used in the food crop subsector can be overcome by the initial use of sub-
slidies and the subsequent provision of adequate amounts of credit on attrac-
tive terms. Lach will be discusser,

As suggested in Chapter IX, subsidies would be provided in order to
obtain the initial acceptance of improved practices requiring purchased in-
put, These subsidies should ke provided initially at the 8% level and
gradually phased out over a ten-year period, Under such a program, farmers
would become accustomed both (0 making payments for purchased goods and
to increasing them as they obtain additional experience that will indicate
their profitability. One problem remaine. Regardless of how carelully
plarned, subsidies are attrective enough to create pressure for their pre-
servation. Clear provisions must be made, therefore, for the pha.s(':-out of
the subsidies at the end of a ten-year period for each regional Integrated
Production Program.

As subsidies fade out, the role of credit would have to expand. Cre-
dit would be made ecasily accessible on attrac\ive terms {or food crop pro-

ducers. Crucial in this regard is the coordination that will be required be-

S
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tween the credit program and the Integrated Production Program as it is ini-
tiated reuvion by region., This will permit a ten-year projection to be made
for the cxpansion of the development bank,

Food Crops_Inforimmation System, In order to adequately monitor the

performance of the production and marketing of these crops, a reporting s5ys-
tem would be initiated as part of the strategy. A crop predustion reporting
system and a market monitoring system would be upgraded and developed,
respectively,

Natural Resource Developmont, In anticipation of cach region's ini-
tiating its Integrated Production Program, cocrdinated surveys of soil qual-
ity and moisture availabiiity as well as programs to expand the farm-to-
market road system will be requirest, Again, because of the time-phased
nature of the program, a ten-year schedule can be developed for expanding
the information and lransportation bases,

Personnel Policies, Pervasive throuihout the entire government are

problems with regard to tenure and training, Since each of these have a
bezring on the effectiveness of government agencies, and, hence, on pro-
grams designed to improve the status of the subsecter, they deserve atten-
tion.

A component part of this strategy addresses the problem of short tours
of duty for personnip] in govenment agencies. This tenure problem reduces
the effectiveness of personnel because much of the learning-cost of each
position is not recovered in benefits, due to insufficient tenure. A policy

of position assignments of five-year duration is, therefore, a part of this

recommended strategy.
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Training of government personnel is required at several levels, Train-
ing programs with a dual focus would be initiated to continuously update
personnel concerning food crop technology and to obtain insight into im-
proved administrative practices and management tachniques. For the latter
an l!‘lfi[;!l:lf‘ of Publiz Administration is recommended and for the former a
short course training program should be initiated within the Ministry of Ag-

riculture,

Food Expertise Emphasis Program for Educational Institutions

The most limiting resource to the increase in fobdd crop production and
marketing in Tanzanila is the lack of sufficiently trained manpower. This
constraint acts as a "strangle hold” on virtualiy every seamant of the sub-
scctor. Although this stretegy minimizcs this constraint initially by pro-
viding for remedial progrems in selected regions only, in the long run, the
only way to overcome this obstacle is by substantially expanding the educa-
tionzl institutions of the country and their output. Hence, they will be dis-
cussed at several levels., -

Primary and Secondery Bducation Programs. Although 2 shift away from

a promotion-oriented proaram to one designed to produze functional literacy
for an agricultural nation has begun, it remains in its .nfancy. This strategy
calls for expediting this refocusing to provide not only functional literacy
for farmers but also to utilize the community school as a hub fer demonstra-
tion programs and adult literacy activities. Clearly, improved technology
with purchased inputs requires that farm people be able to read and write,

at minimum.
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Research and Training Institutes, This component of the strategy re-

quires a significant strenathening of the Research and Training Institutes
in general and initiation or expansion of the crop focus in all institutions
over a l'(:n-yc.'nr period. Lven thosc institutes designod primarily to train
personnc! for positions in the export (cash) crops subsector would require
at least one year of course worl in the institutes concerning {oad crops.

This significant expansion of the institutes will require both a sub-
stanti»] increasc in the numbaer of technical assistance personnel and the
significant expansion in the training of Tanzanians to replace them subse-
quently,

College Level Training. Substantial expansion in the program of the

Faculty of Agriculture at Morogoro would take place as well as some refo-
cusing of the program offcred at Dar es Salaam, ELach will be discussed in
that order,

The Faculiy of Ag: iculture at Morogoro wnuld be cxpanded in size and
in course offerings. As the Integrated Production Program proceads, as well
as the concomitant programs in the cooperatives and government agencies,
significant expansion will occur in the demand for college graduales trained
in the food crop arca. Consequently, the strategy calls for a ten-year plan
dcesigned for the expansion of the Faculty in accord with the (.‘}:[';.‘ti‘l;iit)l'l in
the personnzl requirements of agencies implementing the strategy.

‘While the Facul'y of Agriculture at Morogoro will undoubtedly r wain
as the principal site for college trainiag in the food crop arca, i At
programs on the Dar es Salaam campus ncad expansion. Inclu in this

area are the soclal sciences related to agriculture and training in the field
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of nutrition. Both require expansion over the ten-year planning horizon

assumed liere,

Resource Requirements of the Strategy
Although a substantial portion of the resources required to implement

this strateay can be obtained by diverting existing resources to the foo<l cro
subsector from other uses, the strategy has clear implications for majc

amounts of external assistance. Although a detailed exemnination of the do-
misils resources that can be used to plug the growing nutritional gap will be
needed, some indications of the general magnitude of resources likely to be
needed from externa! sources can be provided, More precise specifications
will come from the feasibility studies undertaken for projects within the pro-

grams of the strategy. These will be discussed by component programs de-

signed to focus on specific target groups,

Integrated Production Program: External Resource Requirements

Two types of external resources are nceded to support this program,
Both capital and technical assistance will be required. The latter includes
participant training programs comparable to the number of external technical
assistarce personnel, =

Technical assistance to support the Integrated Production Program
should be of three types. The first would be a small cadre of personnel to
advise the national and regional officials responsible for initiating and im-

plementing the production program. Five people will be needed: One in each

of the two regions for which the program is initiated cach year and three at

[ra——— o
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the national level to assist with the planning of the educational program,
the credit program, and the marketing dimension. The second type of tech-
nical assistance needed will focus upon developing specializad training pro-
grams for personnel working in the regional Integrated Production Program,
lnrlivirh;al:; trained in agronomy, aaricultural economics, and rural socio-
logy should constitute this three-man team during the initia! three years of
ecach region's Integrated Produstion Program, The third type of technical
assistance needed to support the Integrated Production Program requires
research analysts, Although these individuals would initially predominantly
come from the field of agronomy, related areas such as plant pathology and
entomology should also be represented as should sozial scientists, Although
the largest component of this team should be located at the Faculty of Agri-
culture at Morogoro, that ten-man team should be supplemented by a mini-
mum of one fcod crop research coordinator at each ol the rescarch and
training institates.

In sum, approximatcly thirty technical assistance personnel are nzeded
as soon as possible (expanding to tflirt y-five at the end of the first three
years) in order lo implement this porticn of the strateqy. This group sheuid
be phased out helween its fifth and tenth years by the comparable number of
Tanzanians returning from participant training programs abroad. However,
this phase-out should not occur until after the technical assistance adviscr

has had an opportunity to work for a two-year period with the returned Tan-

Zzanians.
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Integrated Production Program: Capital Assistance Requircments

- W

This component of the strategy will be quite demanding with regard

to capital assistance. Provision of and subsidies for purchased inputs in
the initial part of the program will be required. Given the world-wide in-
flation .in purchased inputs such as fertilizer, herbicides, etc,, a minimum
of one million dollars per year is likely to be required for farm inputs, In
addition, the cost of the educational component of the Integrated Production
Program can be cxpected Lo exceed ten million dollars per year, much ¢f it
coming from domestic rather than external sources, [linally, funds for im-
provaement and construction of farm-to-market roads can be expected to
excecd one million dollars per year and primarily to come from external
sources,

In sum, the Integrated Production Program component of the strategy
will require approximately three million dollars for implementation per year

from external sources.,

Coordinated Marketing Improvement Program: Resource Requirement

As in the case of the Integrated Production Program, the resource re-
quirements for this component of the strategy will be discussed by categories

of technical assistance and capital assistance,

Technical Assistance. Two major types of technical assistance are

required to help Tanzania in implementing this component of the strategy.
The first is @ set of operational assistance personnel and the other are short

course specialists.

Operation-type technical assistance personnel should be prepared to

: | ?
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help with the day-to-day probleins that must be .;;olw_-d in reducing marketing
margins and in improving the Gquality of food processed through the marketing
system, In addition, personnel are needed to aid in developing systems for
moving purchased inputs into the regions as they phase into the Integrated
Production Program. To perform these functions, three technical dssistance
personnel should be posted in cach region during the initial three yvears of
its Integrated Production Program. In addition, a similar-sized staff should
be posted in the national marketing organization to facilitate the marketing
aspects of the Integrated Production Program at that level, Consequently,
rine technical assistance personnel are needed to assist with these oper-
ational programs, initially. More would be needad during the second and
third years as more regions phase into the program. In addition to this gmu;‘:.,
a five-man teaching team is needed to begin a set of short courses on mar-
keting management. This team will be needed for approximately five years
at which time their Tanzanian replacements will have been trained and Given
some experience in performing this training function.

In total, appioximately fourteen technical assistance personnel are
needed to strengthen the human capital cempeonent of the coordinated markot-
ing program.

Capital Assistance. Capital assistance will be needed in making loans

for improved farm food-crops storage and additional vehicles for transporting
both inputs and o:'npn:s. Approximately onc million dollars should be pro-
vided annually for both of these. Perhaps more important than the total sum
is the timing with which these funds are made available. Clearly, the re-

gional Integrated Production Program should not be delayed by tardy delivery
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of inputs due to inadequate transportation, Similarly, the creation of mar-
ketanle surpluses at the farm level should be anticipated in each of the
regional production programs and the farm level storage aspect mobilized

accordingly.

I'ood Crop Support Program: Resource Requiremernts

Technical assistance needed (o support this component of the strategy
far exceeds its capital assistance requirement. Consequently, a much lar-
gor component of it needs to be supplied by external donors. A number of
technics! assistance teams are needed to assist government agencies that
will play a major role in closing the nutritional gap. A five-man team of
analysts is needed to assist in doing background research for price policy,
an area receiving increasing attention concerning the need for economic
analysis. A three-man team is needed to assist in establishing pelicies
and procedures for food crop lending in the development bank,. Five nutri-
tionists are needed to work in nutrition and family planning agencies and,
finally, @ seven-man team is needed to assist with the initiation of the
Public Administration and Management Institute which would offer short

courses to government personnel and managers of cooperatives,

Capital Requirements

The primary capital assistance requirement needed with this compo-
nent of the strategy is gencrated out of the support necessary for the above
mentioned technical assistance teams and their host institutions. Approxi-

mately one million dollars will be needed annually o provide necessary

NP P S
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transportation vehicles and other support needed,

Food Ixpertise Lmphasis Program: Resource Requirements

- -—

This final component will require the largest number of technical
assistance personnel of any part of the str itegy. In addition to thase sta-
tioned at educational institutions as part of the Inie grated Productior Pro-
gram, approximately 25 technical assistance personnil will be needed an-
nually to replace existing staff members sclected to participate in training
programs abroad. These individuals can be cxpecied to be drawn from such
institutions as the facultics of the Faculty of Agriculture at Morogoro,
the faculty on the Dar es Salaam campus, and the research and training

institutes, The e»act disciplinary requirements will depend, of course,

upon the individuals selected [or further training,

Capital Requirements

As in the above program, the primary capital requirements will be used

in support of the technical assistance tcam. Hance, about one million dol-

lars will be needed annually.

The Strategy In Sum
This recommended strategy incorporates the urgency of the Pood-First
Strategy with thc.rc;;ional focus of the Long Run, Regional Specialization
Strateay. It is built around a key component, the Integrated Production Pro-
gram, designed to foster increased production as a Xey to unlecking Tan-

zania's food problem. It incorporates support pregrams designed te assist
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cooperatives, government agencies, and cducational institutions. The stra-
tegy carrics an annual cost of about 90 technical assistance personnel,
while the zapital requirement of seven million dollars will be expectad to be

neaded annually from external sources during the ten-year life of the strategy.
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TABLE XVIII
FOOD CROP SUBSECTOR CONSTRAINTS BY CATECORIES

Constraints Amenable to
Short-ruan Programs

Program Strategy
Designed to

Constraincts Amenable to
Long-run Programs

Program Strategy
Designea to

Remedy Remedy
Categorv 1.
Remedial Program A. Inadequate agronomic practices IPP A, Lack of extension credibilicy P
Urgentlv Needed B. Limited rescarch data for put- FCSP with subsiscence farmers
ting together packages of B. Insufficient research on food FCSP
practices crops due to lack of policy
C. Unavallability of qualicty sewd FCSP emphasis and institutional
D. Misleading price structure and CMIP capabilicics
{asufficicnt price incentives C. Scarcity of trzined personnel FEED/FCSP
E. Ineffective market organizaticn CMIP and frequent transfer of staff
F. Scarcity of trained manpower FEED/ D. Unsatisfactory s:zate of nutritiom FCEP
and frequent transfer of staff FCSP education =
C. Inadequate and insufficicnt IPP/ E. Increasing populaticn growth rate FCSP
short-term training programs FCSP F. Shortage of administrative and FCSP
H. Nutritional and quality CMIP/ management expertise
losses FEED
Categorv 2,
Remedial Programs A. Inadequate credit for food FCSP A. Inadequate national credit program FCSP
Essencial crops 8, High marketing costs CHIP
B. Lack of experience in using IPP C, Inadequate farm food-cron storage 1PP
fertilizer on food crops D. Improperly focused cducaticnal system FEED
C. Insutficient research infor- FCSP E. Inadequate soil survey and moisture FCSP
mation on bananas, cassava, data
and ficld beaas F. Limited program ond enrsllment capacity FEED
D. Lack of know-how in motivating FCS? of agriculture educational institutions
farmers to change G. Low productivity of labor which reaches FCSP
E. Limited transportacion IPP a crisis during pesk scasons and the
facilicies lack of technology to enhance labor
procuctiviry
H. Inadequatc farm-to-marcket roads 1PP
NOTE: IPP - Integrated Production Progrem CMIP - Coordinated Marker Improvement Progra=
FCSP - Food Crop Support Proyram FEED - Food Expertise Emphasis Program
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APPENDIX 1 ¢
TANZANIA'S AGRIGU LTURAL PRODUCTION POLICIES

World wide experience supports the importance, if not pecessity, ior
well formulated and vigorously administerced national policies recarding
agri:-u!fun . Consequently, Tanzania's own agricultural production policies
are included as the third section of the final chapter on recommendations,

The recommendation is that every person who has a part in contribu-
ting to increasing production of food crops understand all of Tanzania's
agricultural policies and know their interrelationships. All too frequently
administrators, researchers, planners, and cducators/extension workers
assume policies are the concern of someone else,

Lach specific policy is like a spoke in @ wheel. Only when all the )
spokes are in place can the wheel function., Likewise, only whien all speci-
fic policies are included and acted upon can the requisite national policies
exist for a specific food crops production program.

Because these policies are not stated together elsewhere--and, there-
fore, are not widely understood--they are set forth in this report. Only as
all who work: in agriculture know and understand all the policies can they
appreciate how the failure to implement one or more policies will, in turn,
adversely affect other related programs, s .
Tanzania's agricultural production policies include the following:
a) To givé major emphasis to food crop production intending that

such emphasis more nearly approach the emphasis given cash
crops in the past.

b) To encourage change and development measures as necessary
to make the country self-sufficient in Jul,

c) To treat agricultural development .m an inteqral nart of inte-
grated rural development,




|
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d)

e)

1)

g)

h)

i)

J)

)

m)

n)

o)

p)
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To encourage, promote, and facilitate the development of
agricultural production through ujamaa villages and cooper--
ative "block™ farming.

To encourage ujamaa village development, Such encourage-
ment to include subsidy through critical inputs when such
subsidy is cconomically justified and essential to the de-
velopment of a viable ujamaa operation,

To enable all people to participate in deveiopment programs and
benefit from them,

To support 2 one-channel marketing system for foad crops
through the cooperative structure.

To foster the development of the agricultural cooperatives
into "multiservice" cooperatives, meaning they continue

to assemble and market agricultural products and also become
the channel for distributing agricultural inputs, consumer
goods, and credit,

To delegate significant responsibility for planning an agri-
cultural development of district and regional character,
and for implementing those plans (within guidelines), at
reglonal and district levels,

To foster geographic specialization in production as a
means of maximizing proauction increases,

To utilize price incentives as a tool to encourage increascd
food crop production.

To give priority to developing local fiecld plot demonstra -
tions and credit programs for ujamaa villages or to coop-
vrative efforts by individual farmers.

To base the credit worthiness of an individual farmer upon
his intent to cairy out improved practices, and subsequently,
upen the extent to which the farmer has carried cut or is
carrying out improved practices plus liis record of repayment,

To develop primary socicties (in the cooperative structure)
into socially and economically viabie entities.

To increase food crop production and storage facilitics to
'meet the nation's needs during the most severe periods of
crop failure or other unavoidable food production crises.

To encourage improved storage at the primary society level
and farm level to remove the necessity of incurring the
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r)'

t)
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additional expense of moving foot crops into Reqgional or
NAPI storage at harvest time and pack to production arcas
for consumption later in the year.

To give priority to improving feeder roads in agricultural
producing areas,

To develop the road transport facilities and equirment to
the point that the N stional Haulage Company will be ca-
pable of haadling the long distance truch transport neeas
of the nation. To encourage the expa nsion of a Regional
Union truck fleet sufficient to handle the bulk of within-
Region trapsport needs,

To gain increased production through increased yields by
use of improved seeds, fertilizers, and plant protection
technology, rather than increased land input.

To provicle adequate s ipplies of fertilizer for food crop
productica, primarily through internal production by allo-
cating foreign exchange for import if it becomes necessalry.
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APrENDIX TABLE I
QUANTITY AND VALUE OF COTTON
PRODUCED 1IN TANZANIA, 1964, 1969-73/4
Crop l Seed cotton Lint Cntrn94
year prices to Production Average sales
proders (cts/ko) (bales of 151.4 kgs) price (cts/kg)s
Grade A|Grade B AR BR Tota), AR BR

1964 110 51 262,017 31,229 293,246 420.6 3G7.8
1969 110 55 331,938 50,576 382,516 381.2 284 .8
1970 110 55 361,335 59,997 421,332 398.8 319.2
1971 110 55 336,109 24,007 360,116 490.7 320.9
19?2I32 113 60 399,813 25,225 428,033 516.5 303.7
1973/&1 113 60 350,000 28,220 278,220 751.4 713.3
Percentage
change
1972773 - - -12.5 - -11.6 +45.5 +134.9
Aunual per-
centage
growch-rate
1964/73 +0.3 +3.3 -1.1 +2.9 +6.7 +9.9
Source: anzania Cotton Authority.
Note: - No change

1 Provisional

2 Revised

3

Crop year is between July of year under reference and June of
subsequent year,

Average out-turn factor of cotton lint from seced cotton:is
33 percent.

5 Tanzanian cents, 100 cents = 1 TAK Shs.

o~
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APPENDIX TABLE II
COFFEE PRODUCTION IN TANZANIA, 1964, 1969-72/3
-—— — el — - —4

——

Production (tons) Coffee Board Sales?

Hild Harc

Quantity Ave, duantity Ave.

Year - :
price price
Mild3 Hard4 Total (tons) (Shs per (tons) (Shs per
50 kg) 50 kg)
1964 24,9302 8,9072 33,8372 25,945 323.5 6,179 268.3
1969 35,863 10,277 46,140 40,694 237.7 13,205 192.5
1970 32,367 17,302 49,669 28,146 354.0 15,078 286.8
1971 33,8862 11,952 45,834 30,470 319.6 11,144 786.1
1971/2 38,291 15,&6?2 51.?382 32,436 340.2 14,711 304.9
1972/31 40,470 14,108 54,578 49,893 380.9 12,952 843.3
Percentage
change 1972/3 +5.7 +4.9 +5.5 +53.8 +12.0 =-12.0 +12.6

Annuial Percent-
age grouth-rate
1964/73 +5.5 +5,2 +5.5 +7.5 +1.8 +8.6 +2.8

| e A W S i e - — —sTrTe—

Source: Bureau of Statistics and Tanganyika Coffce Board

Note: 1 Provisional

2 Revised

3 82% of parchment delivercd to Moshi mill by Coffee Board (on
behalf of now defunct Tanzania Coffee and Tea Authority),
Kilamanjaro Native Coffee Union and Tanzania Coffeec Growers
Asgociation.

4 Amcpnt passed for export at grading stztion, Bukeba, = °

5 Sales season is between October of previous year and September

of year under reference.

#
i
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APPENDIX TAGLE III

SISAL PRODUCTION IN TANZANIA, 1964, 1969-73

e — —— —_—— === = s
Estimated
Mature Total local
Calcndar area Production _  exportd ~  gales?
Year (hectares) (Duan*ity in Metric ‘. ors)
1964 226,620 233,540 212,917 762
1969 227,397 209,303 172,006 18, 145
1670 221,490 202,180 217,271 20,210
1971 211,4782 181,104 163,583 22,4922
1972 206,010> 156,849 153,917 21,8202
19731 - 155,407 112,061 24,090

Percentags change
1972772 - =0.9 -27.2 +10.4

Annual percentage
grovth rate 1964/73 - =4.5 -6.9 H.A.3

- [ S er— — ———— e —— po e e =

Source: Tanganyika Sisal Marketing Board and Burcau of Statistics

Not available

Provisional

Revised ¥

Not applicable

Inzludfing transfera to Kenya and Uganda

Ou the basis of the Survey of Industrial Production

Hote:

VLN =
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APPENDIX TABLE IV

TEA PRODUCTION IN TANZAMIA, 1964, 1969-73

—_— — — — T — - —— —— ——§
Production
(Quantity in tons.
: small-
Calendar Area®  Northern Southern holder local
Year (hectarrs)  Arca Area Total Sector salcs?
1964 7,554 2,027 2,785 4,812 3 1,292
1969 9,831 3,798 4,979 8,777 581 1,693
1970 10,198 3,606 4,886 8,692 725 1,900
1971 10,333 4,155 6,302 10,457 917 2,586
1972 11,1382 5,57722 7,129 12,706 1,464  2,29%
1973} 11,086 5,527 7,131 12,658 1,648 2,895
Percentage change
19??,;3 -0.5 -0-9 - -0.& +12.6 +26.2
Annual percentape
growth-rate +4.3  +11.8  +11.0  +11.3 wA.2 494
=o= === == =

Source: Tanzania Tea Authority
Note: Ko change

Provisional

Revised

Not applicable

Semi-miture and mature aredas, i.c. planted for a period
exceeding three ycars. Area figures are as at middle of
the yecar.

5 Sales within East Africa

R PO X R |
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APPENDYX TALLE V
TOBACCO PRODUCTION IN TANZANIA, 1964, 1968-73
Crop Year Production (Tons) Average prices to

3 4 RrOwers (Shs/Kqg)
Flue-cured™ Fire-cured Total Flue-curced Fire-cured

1964 1,765 332 2,!2&5 5.29 1.30
1968/69 8,137 3,527 11,664 ) b 1.75
1969/70 8,923 2,143 11,066 5.06 1.67
1970/71 8,816 3,133 11,949 4.94 1.79
1971/72 10,580 3,601° 14,1812 5.80 2.36°
1972/73 10,781 1,855 12,636 5.67 2.24
Percentage change
1972/73 +1.9 -48.5 -10.9 -2.2 =5.1
Annual percentage
growthrate 8
1964/73 +22.3 +21.1 +21.9 10.8 6.2
Source: Tobacco Authority c¢i ianzania
Note: 1 Provisional :

2 Revised

3 Purchase scason is normelly betwecen February of ycar under
refercnce and January of subsequent year.

4 Purchase scason is normally between July of year under
reference and June of subsequent year.

5 Figures include aromatic tobacco which has becn discontinued.
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APPENDIX TABLE VI
SUGAR PRODUCTION AND CONSUMPTION IN TANZANIA, 19064,1969/73
o S L
Calendar Production (Tons) Consumpt fon p
Year Total Per capita’
(Tons) (Kgs)
1964 61,440 62,745 5.60
1969 92,043 88,740 6.88
1970 87,254 107,617 §.13
1971 95,787 125,349 9.20
2
1972 88,483 136,592 9.74
1973 107,139 148,239 10.28
Percentage change
1972/73 +21.1 +8.5 +5.5
Annual percentage
growth-rate
1964/73 +6.4 +10.0 +7.0
Source: Bureau of Statistics

Note:

1 Provisicnal
2 Revised
3 Including Zanzibar,

4 Population estimates revisoed.

|
i
'i
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APPENDIX TAELE VII

CROP HUSBANDRY SUMMARY: MARKETED QUANTITIES OF PRINCIPAL CASH CROPS
TH TANZANIA  1969/73

Percentape

Principal cash crops® 1969 1970 1971 1972% 1973} change
(1000 Tons) 1972773
Cotton (I!nl)2 69.4 76.4 65.3 17.6 68,6 -11.6
Coffce (clean) 46.1 49.7 45.8 S1.7  S4.6 + 5.5
Sisal 209.3 202.22 181.1 156.8 155,4 - 0.9
Cashcunursz 113.5 111.2 121.5 128.4 139.3 + 8.5
Tea 8.8 8.5 10.5 12.7 12.7 - 0.4
Tohncruz(fluv-curcd, 8.1 8.9 5.8 10.6 10.8 + 1.9
Tobacco (fire-curecd) 3.5 2.1 3.1 3.6 1.9 -48.5
Sugar (manufacturcd) 92.6 87.3 95.8 88.5 107.1 +21.1
Pyrethrum (flowers) 3.8 2. 3307 4.3 3.5 -18.8
— == e

Source: Bureau of Statistics

Notc: 1 Provisional
2 Revised i

3 Quantitics of cotton, cashewnuts and tobacco are based on
crop years, rest based on calendar year.



http:4"~18.84

e

215
APPENDIX TABLE VIII
CROP HUSBANDRY SINMMARY: VALUE OF MARKETED QUANTITIES
IN TANZANTA, 1969/73
2 5] Percentage
Principal cash crops 1969 1970 1971 1972° 19723 change
(Shillings million) 1972/73
Seedianttans 223.3  244.6% 217.6> 257.8 226.8 -12.0
Coffee 169.8  265.8 231.3 276.5 327.0 +18.3
Sisal 184.82 157.3 142.5 140.6 295.3 $110.0
Cashewnutls 105.6 102.7 113.5 111.5 124.4 +11.6
Tea" 52.62 48.5° 57.7 69.4 61.4 -2.9
Tobacco, flue-curcd) hl.ﬁz 45.2 43.6 61.4 61.1 -0.5
Tobacco (fire-cured) 6 A lia liidin? 6 e 8 S LIIA Y2 -50.6
Shrarcanes 396 37.8 41.1 34.4  42.0 +22.1
Pyrcthrim 14TAE T a¥elsyaloiiysigiatn 3T -18.2

Source: Bureau of Statistics

Note: 1 Provisional
2 Revised
3 Gross value refers to sced cotton and not cotton lint.
4 Derived at ex-estate price.

& Gross vilue refers to sugarcane and not manufactured
sugar. Derived at revised price.

IR b o S 2
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ATPERDIX TABLE IX

OIL SEEDS CROPS: VALUE OF PRODUCTION
IN TANZANIA, 1969/71

Percentags

Crop 1966 1970 1971 1972° 1973° Change
(Shillings million) 1972/73
Cotton Scrd3 43.4 52.1 43.0 66.5 49.7 -25.3
Groundnut 28.6 24.9 19.5 30,2 36.4 +20.5
Sesane 12.0 11.2 10.C 9.8 1.6 48.2
Castor sced 8.7 8.7 7.9 8.9 9.4 +5.0
Sunflower 4.2 2.1 2.3 5.7 6.6 +15.8
Cofiras 11.4 5:8 - 757 01652 1:65) -1.6

Source: Bureau of Statistics

Note: 1 Provisional
2 Revised .
3 Value of seed sold by Tanzania Cotton Autliority.

4 Value of rarketed quantitics,
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APPENDIX TABLE X

MAIZE MARKETED BY NATIONAL AGRICULTURAL PRODUCTS B0ARD FOR THE LAST NINZ Y2ARS 1964/65-1973/742

eSS SRS ==
1967/68

Datails 1964/65 1965/66

1963/69

1570/71

——— LIS T T

1969/70

1966/67 1971772 1972/73 19737743

tock Carried Forward 28,917 19,125 64,874 75,218 12,150

(In metric tong)

Stock Brought Forward 77,528 28,917 19,125 64,674 75,218 45,705 22,692 37,394 12,1501 -
Local Purchases® 87,123 70,015 112,865 104,308 127,502 54,081 184,996 43,987 106,390 73,500
Imports - 8,805 14,322 - - 46,921 - 92,283 78,9441 -
Local Sales 83,771 89,483 74,752 93,077 104,455 123,374 116,551 160,050 154,020 145 ,060°
Exports 51,117 - 6,428 252 51,837 - 53,427 - ~ Ci—
Loss in Weight g46 871 248 535 723 641 316 479 - -

51,1241 -

45,705 22,692 37,35

No estimates availabla

Provisional

From National Agricultural Products Board (NAPB)

Estimates oniy

Mude by NAP3 to 1972/73 und National Milling Corporation (NMC) thereafter
To March 1974. Year ends on June 30

Vs WN -
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APPENDIX TA3LE XX

PADDY RICE MARKETED BY NATIONAL AGRICULTURAL PRODUCTS B0ARD FOR THE LAST EIGHT YEARS 1965/66=1973/742

Details? 1965/66 1965/67 1967/68 1958/69 15569/70 157C/71 1571/72 1972773 1973/74%
(In metric cons)
Stock Brought Forward 3,635 511 5,177 988 11,450 29,162 70,074 57,2421 B
Local Purchasecs 20,581 37,402 30,191 £5,711 39,789 93,069 44,580 38,543 38,600
Imnorets - - - - - - - - -
Local Sales 23,594 31,697 34,379 35,228 41,779 52,145 49,302 63,600° 58,500
Exports - 1,041 - - - - 4,189 10,178 .| .
Gain (Lozs) (111) 2 (1) (21) (2983 (10) (376) - -
tock Carried Forward 511 5,177 988 11,450 29,162

70,076 57,442 10,1221

No estimates available

rovisional
From National Agriculcural Products Board (NAEB)
Purchases arc as Paddy but sales are as rice.
for rice of 65%
Estimates only
This i{s a questionable escimate.

(VN W k=)

All converted to a rice equivalent ot an extraction rate
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APPENDIX TAEBLE XII

WHEAT MARKETEZD BY NATIONAL ACRICULTURAL PRODUCTS BCARD AND NATIONAL MILLING CORPORATION

FOR THE LAST SIX YEARS 1967/

668-1973/74

-

L S B e A B K A L T N L T TR T X T AL L e S e s LT

Details? 1967/64 1968/69 1969/70 1970/71 1971/72 1972773 1973/74%
(In metric tons)

Stock Brought Forward 12,047 6,669 7,839 7,851 2,597 17,148 L
Local Purchases 5,037 24,639 20,950 42,861 56,849 51,247 31,500
Imporcts 13,630 36,701 35,702 11,612 46,116% - -
Local Sales 24,039 60,107 56,684 59,655 70,587 72,000 90.0001
Exports = - - - - 3.6565 -
Gain (Losz) (6) (3) (L6€) (79) (111) - -
Stock Carricd Forward 6,669 7,899 7,851 2,597 ' ,ast 10,7925 =
= No estimates available
1 Provisional, probably high
2 From National Agriculzural Products Board
3 Expressed as whole wheat equivalent at an extraction rate for flour of 75%
4 Estimates only
5 Provisional
6 1Includes 8,066 matric tons wheat equivalent (6,050 metric tons wheat flour) imported by

National Milling Corporation

DR i iy s
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APPERDI}. TABLE XIII

INFANT MORTALITY AND AN ESTIMATE OF raPECTATION OF LIFE AT BIRTH FOR
i THE RURAL POPULATION OF THE DISTRICTS
AND REGIONS OF TANZANIA

Region and District Infont Mortality implied Expectation
(Deaths per 1000 of life at birth
]ivvhlrlhﬁ)l (Yr.‘lrs)z
ARUSHA 81 506
Arvusha 64 60
Masai 62 (31
Mbulu 99 52
Hanang
COAST 128 45
Bagamoyo 123 46
Kisarawe 119 47
Mafia 120 47
Mzizima 115 48
Rufiji 151 41
DODOMA 136 &4
Dodoma 144 42
Kondoa 167 50
Mpwapwa 164- 39
IRIKGA 170 18
Iringa 154 40
Mufindi 156 40
Njombe 187 35
K1GOMA 131 45
Kasulu 82 56
Kibondo 193 34 ;
Rigoma 157 40
KILIMANJARO 93 53
Kilimanjaro . 95 53
Pare 90 54
MARA 168 38
Husoma 159 40
North Mara 184 36
MBEYA 193 34
Chunya 213 32
Mbeya 199 33
Mbozi 193 3 34

Sce footnotes at end of table.
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TABLE XIIXI CONTINUED

INFANT MORTALITY AND AN ESTIMATE OF EXPECTATION OF LIFE AT BIRTH FOR
THE RURAL POPULATION OF THE DISTRICTS
AND RECIONS OF TAKZAKIA

A e e . — —

—— -"""__-—_m_-——-
Ioplied Expeciation
of life at birth

Infant Mortality
(Deaths per 1000

Region and District

livebirths)! (Years)?2
MREYA - Con.
Rungwe 197 34
Sunbawanga 176 37
MOROGORO 151 41
Kilosa 150 41
Morogoro 150 41
Ulanga 155 40
MIWARA 151 41
Kilwa 147 42
Lindi 154 40
Magasi 180 36
Mtwara 171 38
Nachingwea 72 58
Newala 133 44
MHANZA 141 43
Geita 146 42
Kwimba 139 43
Mwanza 136 44
Ukercwe 132 45
RUVUMA 181 36
Mbinga 131 45
Songea 178 36
Tundura 2450 28l
SHINYANGA 124 46
Kahama 99 51 i
Maswa 132 45
Shinyanga 125 46
SINGIDA 169 38
Iramba 139 43
Manyoni 184 36
Singida 189 35
TABORA 109 49
Mpanda 116 48
Nzega 108 49
Tabora 110 49

Sce footnotes at end

of table.
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TABLE XITI CONTINUED

INFANT MORTALITY ARD AN ESTIMATE OF EXPECTATION OF LIFE AT BIRTH FOR
THE RURAL POPULATION OF THE DISTRICTS
AND REGIONS OF TANZANIA

BT === e A & _ et
Region and Diszrict Infant Mortalicy Implied Expectation
(Deaths per 1000 of life at birth
livebirths) 1 (Years)?
TANGA 105 50
Handeni 125 45
Korogue 124 46
Lushoto 81 56
Paaguni 103 51
Tanga 97 52
WEST LAKE 146 42
Bilharamulo 180 36
Bukoba 119 47
Karagwe 144 42
Ngara 235 29
ZANZIBAR 110 49
Magharib 113 48
South Region 122 46
North Regfion 142 43
Chake 91 54
Mkoan{ 92 53
Wete 104 50
TANZARIA RURAL 141 43

Source: I1.D. Thomas, Infant Mortality in Tanzania, pepartment of Ceography
University of Dar es Salaam (Unpublished paper, 1972).

Note: 'Rural Population' dcnotes the total pepulution except for those
enumerated in the sixteen main towns.

1 Calculated from census data on children born, children
surviving, and women by five-year age groups, with the use
of Korth Regional model life vables.

Sources: Tanzania Burcau of Statistics, 1971A

(Coale and Demeny, 1966, p.42.)

2 Obtained by reference to the North Regional model life tables
for females (Coale and Demeny, 1966).
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APPENDIX

TABLE X1V

LAND AREAS OF TANZANIA CLAZSIFIED ACCORDING TO POTENTIAL LAND USE™

Total : 5 lLdn?d In | % 0f

Region and Percent of Total Land Area in Land Use Categcry Number  |Cereal | 5:tal

Area i Grains Land

{Ssgimilii) 1 2 3 4 5 6 7 8 |sg.mi. |Area

Arusha 31,700 6.8 52.9 12.9 9.7 6.8 10.8 261 .82%
Xilimanjaro 5,100 14.3 25,4 6.7 17.6 12.6 L 17.4 100 1.96%
Tanga 10,350 3.4 21.6 8.3 8.8 33.3 11.3 6.4 6 4 428 4,137
Coast 13,050 11.8 48,0 2749 13.1 57 AN
Mtwara 31,950 9.8 46.9 34.3 2.9 6.2 525 1,647
Ruvuma 23,650 60.5 15%.2 17.4 A 25 67 «28%

Morogoro 28,200 4.1 20.2 33.3 20.2 1.6 20.7 135 48Y% °

Dodoma 15,950 15.8 1.7 38.9 15.4 9.9 19.2 335 2.10%
Iringa 21,950 254 .6 20.6 28.9 13.7 12.2 217 Ja9%
Mbeyva 32,100 3.6 13.8 36.3 15,7 8.0 22.5 337 1.05%
Singida 19,050 25D 60.4 10.9 8.4 17.8 164 .8€7
Tabora 47,100 252 50.8 20.6 26.5 213 457,
Shinyanga 19,600 20.8 15.4 27.7 8.7 27.4 77 . 39%
Rigoma 14,300 33.7 26.9 5.0 35.4 186 1.30%
Mara 8.400 293 34.8 3.7 32.3 227 2.70%
Mwanza 7,600 55.9 19.3 4.1 20,7 226 2.97%
West Lake _11,100 14.5 55.6 11.1 18.8 45 L0%
Totals 351,150 3,599 1.05%

"Derived from land use potential map, 1967 Atlas of Tanzania.

bﬁgy to ¢

ategories:

No. 1 -
No. 2 -
No. 3 -

No. &4 -
5

No.

Soils unsuitable for cropping.

Soils where little cropping possible.
Fertile soils where low rainfall or shallow
rooting depth limits crop yields.

Soils of very low fertility with moderate
potential,

Soils of low to .sedium fertility with
moderate potential,

No. & ~ Soils of medium to high fertilicy with
high potential.

No. 7 - Soile of lcow fertility .in areas of high
rainfall,
No. B - Various alluvial or colluvial scils of

considerable potential but often requiring
flood control, drainage, or special manage-
ment,
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| Maize

sendix Table XV
PROJECTED ACREAGE OF FOUNDATION SEED AND PUTE:

TIAL MULTIPLICATION OPPORTUNITIES FOR THIS SEED"

e
[icomposite|Taolaces Soybecns Scrghum Millet Wheat Rice Barley
1973 FOUNDATION SEED
Acres 500 200 140
Production, tons 250 100 56
Carryover, tons 50 -- 11.2
Hold for Foundation Seed
planting, tons 10 13.5 2
Available for Certified
planting, tons 190 6.5 42.8
Provides 1974 Certified:
Acres 25,333 2,883 5,706 -
Production, tons 15,200 1,730 2,853
revides 1975 potential
Farmer acreagze 1,520,000 57,660 380,000 i3
197 6HEOUNDATIONSEED [l Sl it i T ot P i i A o o e T e 5
Acres 1,700 100 600 400 100 475 300
Production, tecns 850 12.5 300 160 50 237 150
Carryover, tons 170 3 -- 32 10 47.4 30
Hold for Foundation Seed
planting, tens 15 9.5 13.5 2 L5 7.5
Salvage 1973 carryover, T. 20 -- -- 5.4 -- -- --
available for Certifiod
plancing, tons 685 -- 286.5 130.% 39. 144 .6 112:5
Provides 1975 Certified:
Acres 91,330 -- 9,550 17,387 15,520 2,892 2,250
Production, tons 54,798 -- 5,720 8,693 9,552 1,880 1,350
Provides 1976 potential
Farmar acreage 4,981,000 o= 191,000 1,159,066 3,820,800 37,600 27,000

(continued)



Appendix Teble XV (cont.)
PROJECTED ACREAGE OF FOUNDATION SEED AND POTENTIAL MULTIPLICATION OPPORTUNITIES FOR THIS SIED

- T e =L~ —— R L o e e I T

|
Composite |Isolates Soybeans ' Sorghum | Miilet Wheat i Rice I Barley

1975 FOUNDATION SEED

Acres 2,550 150 600 400 100 ° $500 200
Production, tons 1,275 19 300 160 50 450 100
Carryover, tons 255 4 - 32 10 S0 20
Hold for Foundation Sced

plancing, teons 11 15 1520 3 "/ L5 7.5
Salvage 1974 carryover, tons 68 - - 12.8 4 19 12
Available for Certified

planting, tons 1,077 “- 286.5 137.8 43.6 334 84.5
Provides 1976 Certificed

Acres 143,600 .- 9,550 18,373 17,440 6,680 1,690
Production, tons 86,160 - 5,730 9,186 10,464 4,342 1,014
Provides 1977 votential '

Farmer acreage 7,832,000 - 191,000 1,224,800 4,185,600 86,840 20,280

1976 FOUNDATION SEED e R e e R en S o T T e e e e e A SR

Acres 1,800 150 600 600 200 900 200
Production, tons 900 19 300 240 100 450 100
Carryover, tons 180 4 -- 48 20 90 20
Hold for Foundation Seced

planting, tons 9.5 15 18 3.6 A 45 7.5
Salvage 1975 carryover, T. 102 - -- 12.8 8 18 8
Available for Certified

planting, tons - 812 -- 282 201 87.6 333 80.5
Provides 1977 Certificd

Acres 108,267 -- 9,400 26,800 35,040 6,660 1,610
Production 64,900 - 5,640 13,400 21,024 4,329 966
Provides 1978 potential

Farmer acrcage 5,905,455 -- 188,000 1,786,666 8,409,600 86,580 19,320

(continued)
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Avpendix Table XV

(cont.)

PROJECTED ACREAGE OF FOUNDATION SEED AND POTENTIAL MULTIPLICATION OPPORTUNITIES FOR THIS SEED”

226

— = =
;Compasﬁz:z?lsolaCua Soybcans Sorghum I Millet Wheat | Rice Barliey
1977 FOUNDATION SEED
Acres 1,600 175 800 725 200 ° 900 200
Production, tons 800 22 400 290 100 450 100
Carryover, tons 160 4.5 .- 58 20 90 20
Hold for Foundation Sced
planting, tons risky i) 18 3.6 .4 45 5.6
Salvage 1976 carryover, T. 72 - -- 19.2 8 18
Available for Certirficd
planting, tons 702 .- 382 248 87.6 333 82.4
Provides 1978 Certified:
Acres 93,600 - 12,733 33,067 35,045 6,660 1,648
Production, tons 56,160 - 7,640 16,533 21,024 4,329 989
Provides 1979 potential
FTATMAr acreage 5,105,455 - 254,667 2,204,400 8,409,600 86,580 19,780
1978 FOUNDATION SEED SR s e e TR s SR SR i S e S Gy e e e RIS S oo [
Acres 1,250 200 800 725 200 600 50 150
Production, tons 625 2r 400 290 100 450 17.5 75
Carrvover, tons 125 5 - 58 20 90 3.5 15
Hold for Foundation Sced .
planting, tons 7.5 20 22°5 4.5 oo 45 5 3.8
Salvage 1977 carryover, T. 64 - -- 19.2 8 18 -
Available for Certified
planting, tons ; 556 - 377.5 247 87.6 335 9 64.2
Provides 1979 Certified:
Acres 74,133 -- 12,583 32,633 35,040 6,660 180 1,284
Production, tons 44,480 -- 7,550 16,466 21,024 4,329 99 770
Provides 1980 potential
Farmer acreage 4,043,636 - 251,667 2,195,466 8,409,600 86,.80 1,980 15,400

Footnote on next page.
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Appendix Table XV

PROJECTED ACREAGE OF FOUNDATION SEED AND POLENTIAL MULTIPLICATION OPPORTUNITIES FOR THIS SEED’
(footnote)
n?igurna used in computations:
FOUNDATION CERTIFIED Farmers
Seceding rate Est., production Sceding rate Est. production Secding rate
1bs./acre 1bs. /acre lbs./acre lbs,/acre lbs./acre
Composite maize 12 1,000 15 1,200 22
Soybaans 45 1,000 60 1,200
Sorghum 10 800 15 1,000
Millet 4 1,000 5 1,200
Wheat 100 1,000 100 1,300
~ Rice 100 700 160 3 1,200

Carryover secd stocks for emergency--20% of production for grasscs, none for soybeans,
Salvage for sced purposes of carryover stocks--40% of total.
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APPERDIX TABLE XV1

EMPLOYMENT 1M ACRICULTURE I8 TANZANIA (1971)°

[ - e P R ———.
Regular Yorkers Casunl Workers Total Ko. Workers
e e
Arushia 7007 1167, 30120721110 5378 1u,aa{ah_*ET§;;*_
Coast 2,019 222 971 22,031 v i 16,275 2,894
Dodoma 324 356 389 7,135 7.13 8,346 2,107
Iringa 7,839 143 2,641 60,128 4.30 16,835 4,949
Kigoma 414 275 141 1,620 5.79 4,986 1,109
Kilimanjaro 7,468 233 5,453 93,543 4.59 20,90% 9,190
Mara 304 481 177 3,465 4.88 6,423 749
Mbeya 4,530 189 4,087 670,321 3.59% 14,381 6,212
Morogoro 11,652 239 5,421 137,031 5.17 25,026 7,963
Mlwara 1,358 252 1,733 28,017 - 5,26 11,634 5,381
Mvanza 1219326 437 4,611 6.13 14,661 4,382
Ruvuma 207 344 279 5,453 5.18 4,562 627
Shinyanga 191 324 30 780 5.40 7,755 1,295
Singida 231 342 25 505 6.86 4,715 1,139
Tabora 758 347 287 8,652 6.02 10, 554 2,741
Tanga 22,879 195 10,274 205,295 5.69 40,230 13,247
West Lake 2,245 123 893 23,327 5.40 9,266 1,960
Dar cs Salaan 788 501 193 3,314 7.74 65,684 17,587

A Prom Regional Statistical Abstract 1968-1971.
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APPENDIX TABLE XVII

ESTIMATED VEIICLE OPEPATING COSTS
FOR DIFFERENT RGAD SURFACES
AND TERRAIN 19717

—— e o
—_— e T e r— p— — =

Trucks
Tanz. cents/km

Surface and Terrain

Flat to rolling cerrain:

Bitumen 81,81
Engineered gravel 109,79
Improved earth 123.78
Earth 219.41
Rolling to hilly:
Bitumen 82.66
Enginecred gravel 115.74
Improved carth 132,28
Earth 232.91
Hilly to mountainous:
Bitumcn 90.44
Engincerad gravel 128.01
Improved earth 146,80
Earth y 262.72
' TFrom Vol. 11, Economic and Engincering Study,

Tanzania Highway Haintenance and Organization.

|
J




TRENDS 1N PRODUCTTINW, PROCESSING, AND UTILIZATION
OF MAIZE IN TANZANIA, 1968-19713

!
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APPEADTX  TABLE XVIII
|
I
|
|

Crop 1968 1969 1970 1971
Maize T i

a) Arca harvisted (ha ) 1,014,000 1,014,000 1,075,000 1,015,000
b) Producticn (metric tons) 664,440 525,280 637,000 530,445
Imports 2,095 23,358 25,626 22,816
From stocks, nct 80,000 70,C00 - e
Total supply 146,535 618,638 062,626 553,261
Exports 31,505 28,251 24,416 29,669
Direct feed, 37 22,3% 18,559 19,879 16,598
c) Processed 635,027 520,596 564,900 459,231
Haste 37,327 30,932 33,131 27,663
Flour (input) 627,027 512,596 556,900 451,231
Bran (output) 94,054 76,889 83,535 67,685

Bran (import) 2,000 - - - ;
Bran (export) 22,295 18,031 5.1355 7,866
Bran (direct fced) 73,759 58,858 78,180 59.819
Flour (output) . 583,135 476,714 517,917 419,645
Flour (imports) 2,820 1,642 4,137 2,340
Flour (total supply) 585,355 478,356 522,054 421,985
Flour (cxport) -- -- -- 3
Flour (direct food) 585,355 478,350 522,054 421,982
Reer (input) 8,000 8,000 8,000 8,000
Beer (output) 40,000 40,000 40,000 40,000
Beer (direct food) 40,000 40,000 40,000 40,000
d) Secd 20,280 20,300 20,300 20,300

%pata from Accounting Worksheets, FAO.
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APPENDIX TABLE XIX
TRE%0S TN PRODUCTION, PROCESSING AND UTILIZATION
OF WHEAT IN TANZANIA, 1968-19712
Crop 1968 1969 1970 1971
Wheat

a) Arca harvested/ (ha.) 33,534 31,390 49,000 51,000
b) Production (melric tons) 44,298 38,706 61,000 62,000
Imports 36,013 9,765 19,530 19,018

From stocks, nect - 20,069 -- --
Total supply 80,311 68,540 80,530 81,018

To stocks, nct 18,233 -- 8,484 --
Exports -— 5 - -

¢) Flour (input) 57,333 62,264 65,333 ?6,198'
Waste 1,606 1,371 1,611 1,620
Pran (dircct feed) 18,187 14,090 15,027 17,066
Flour (output) 43,000 46,698 49,000 55,650
Flour (imports 8,933 5,316 9 295 3,803
Flour (total <upply) 51,933 52,014 58,295 59,453
Flour (exports) . 27 27 3 74
Flour (direct food) 51,906 51,987 58,292 59,379

d) Sced 3,139 4,900 5,100 5,200

a '
Data from Accounting Workshcets, FAO.

i
.1
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APPEND1X TARLE XX
TRENDS IN PRODUCTION, PROCESSING, AND UTILIZATION
OF RICE IN TANZANIA, 1968-1971°

Crop 1968 1969 1970 1971
Rice

a) Area harvested (ha.) 128,000 129,000 151,000 153,000
b) Production (metric tons) 136,000 144,000 1 2,000 185,000
Imports and exports -—- -- - ~=
¢) Processed for polished rice 123,030 128,970 166,410 169,200
Waste 1,360 1,440 1,820 1,850
Bran 12,303 12,897 16,641 16,920
pran (dircct feed) 110,727 116,073 149,769 152,280
Polished rice (output) 79,970 83,831 108,167 109, 980
Polished rice (imports) 15,131 8,005 7,272 5,951
Polished rice (total supply) 95,101 91,837 115,439 119,931

Polished rice (to stocks,
nct) 4,000 22,000 50,000 50,000
Polished rice (exports) 103 -- 489 4,183
Polished rice (direct food) 90,998 69,837 64,950 65,748
d) Seced 11,610 13,590 13,770 13,950

Apata from Accounting Worksheets, FAO.
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APPENDIX TABLE yx|
TRERDS IN PRODUCTION, PROCESSING, AND UTILIZATION
OF SORGHINMS IN TANZANIA, 1968-19712

s - —_

=== - —— T - —_———————

Crop 1968 1969 1970 1971
Sorgliun

) a) Arvea harvested (ha.y 118,000 115,000 86,000 86,000
b) Production (metric tons) 153,000 126,000 107,000 107,000
Dircct feed, 2% 3,060 2,520 2,140 2,140

c) Processed 132,915 109,590 92,870 92,870
Waste 15,300 12,600 10,790 10,700

Flour (input) 56,915 46,590 39,870 32,870

Bran (output 2,846 2,330 1,994 1,994

Bran (dircct feed) 2,846 2,340 1,994 1,994

Flour (output) 54,069 44,2060 37,876 37,875

Flour (dircct food) 54,069 44,260 37,876 37,876

Beer (fnput) 76,000 63,000 53,000 53,000

Beer (output) 380,000 315,000 265,000 265,000

Beer (dircet food) 380,000 315,000 265,000 265,000

d) Sced 1,725 1,290 1,290 1,290

aData from Account ing Worksheets, FAO.
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APPENDIX TABLE XXII
TRENDS IN PRODUCTION, PROCESSING, AND UTTLIZATION
OF MILLETS IN TANZANIA, 1968-1971%

ape - = — — - a—— —_—
= —_ T e =

Crop 1968 1969 1970 1971

Millets Z]
a) Arca harvested (ha.) 122,000 127,000 129,000 129,000
b) Production (metric tons) 122,000 110,000 138,000 138,000
Imports 1,422 2,595 2,346 209
Total supply 123,422 112,595 140,346 138,209
Exports 2,760 5,969 6,690 9,178
Dircct feed, 2% 2,468 2,252 2,807 2,766
c) Processed 104,022 91,179 114,879 110,496
Waste 12,342 11,260 14,035 13,821
Flour (input) 42,311 34,881 44,706 41,391
Bran (outpul) 2,116 1,744 2,241 2,070
Bran (direct feed) 2,116 1, 744 2,241 9,070
Flour (output) 40,195 33,137 42,465 39,321
Flour (direct food) 40,195 33,137 42,465 39,321
Beer (input) - 61,711 56,298 70,173 692.105
Beer (output) 308,555 281,490 350,865 345,525
Beer (direct food) 308,555 281,490 350,805 345,525
d) Seced 1,830 1,935 1,925 1,950

annta from Accounting Worksheets, FAO. =
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Appendix Table XXIII

TRENDS TN PRODUCTION, PROCESSING, AND UTILIZATION
OF SOYHFANS 1IN TANZANIA, 1968-19712

- - ———

Crop 1968 1569 1970 1971
Soyboans

a) Area harvested (ha,) 600 2,060 870 900
b) Production (metric tons) 147 4006 348 350
Imports 13 -- == ~

From stocks, net 100 - - 300
Total supply 260 406 348 650
Exports -- 183 98 418

c) Waste 8 20 17 18
Direct food 162 164 192 173

d) Seed 90 39 41 41
¢) 0il imports 266 715 1,465 815
Direct food 266 715 1,465 815

al)at.’e from Accounting Worksheetls, FAO.
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Appendix Table XXIV

ESTIMATED ACREAGE |OF SELECTED CROPS
IN TANZAWA BY 19794

B =
Crop Acreage
faize 4,000,000
Sorghum 2,000,000
Millet 2,000,000
Soybeans 1,000,000
Rice 1,000,000
Cowpeas and eatable beans 1,000,000
Wheat 600,000
0il crops _1;922;223
Total acres 12,600,000

“Projuctiun made by Production Division,
Kilimo, to produce a reasonable supply of
food for Tanzania with & population in-
crease in excess of 3% per year,
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APPENDIX TABLE XXV

APPROXIMATE PRODUCTION AND SALES OF CEREAL

PRODUCTION INTENTIONS FOR CROPPING SEASONS 1970-71 THROUGH

1973-74 IN TANZANIA

GRAIN SEED AND

Crop Producer Tons of seed
1970-71 1971-72 1972-73 Intencions
1973-34
Maize MCA farms 519.3 593.0 412.5 484,45
Seed project -- 11.3 b el 430.0
T. Wartle Co., 120.0 170.0 440.0 %50.0
T. Farmera 312.14 209.64 364,29 750.0
Assn 1/
Wheat MOA farms £0.5 117.3 82.9 513.0
Seed project -- -- 17.1 540.0
T. Waztele Co. 400.0 260.0 220.0 250.0
T. FTarmers 18.0 18.0 18.0 3.0
Assn 2/ :
Sorghum MOA farms 15.2 16.1 4.4 8.2
Secd project -- 38.6 3.3 16.0
Rice MOA farms 600 600 €00 600

1/ Estimaced sales:

2/ Estimated sales from seed produced near Arusha.

NOTZ: MOA forms mcans Ministry of Agciculture farms
T. Wactle Co. menas Tanzania Watcle Company

-+

. Farmers Assn. means Tanzanian Farmers Associuation

part seed produced near Arusha and part from Kenya Sced Co., Kitale,
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APPENDIX TABLE  XXVI

MINISTRY OF ACRICULTURE
TRAINIRG INSTITUFES (MATI)

238

MATI Course Capacity
Mpwapwa Veterinary 200
Mbeya Agric. & Veterinary 500
Ukiriguru Agriculture 250
Nyegezi Agriculture 200
Tengeru Dairy lusbandry 100
Maruku Tea 106G
Tumb i Tobacco 100
Ilonga Nutrition 80
Mlinganc hgriculture 200
Mtwara Agriculture 200
Temcke Veterinary Lab. Technology 20
Ly amungu Horticulturc (diploma) 20
Mkata Ranch Management (diploma) 30

Source:

Ministry of Agriculture
Kilimo Livestock Developmeat Conference
February, 1974
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APPENDIX TABLE XXVII

ESTIMATED REQUIREMENT FOR TRAINED ACGRICULTURE
PERSOXNEL 1972-1930 BASED ON RATIOS

Citizens  Additfonai  Manpower  Average Aonual

Employed  Required Nuabers Incrcase in ¢
1972 1973-1980 1980 Percentage i
Graduate
Agric.(tenxrnl)l 99 221 320 287
Agrfc.(Rescarch) 54 104 158 247,
Very. (Geaneral) 65 247 312 457, {
Vety. (Research) 18 14 32 ' 10%Z
Other 8 174 258 267
320 760 1080
Biploma 2
Field Oflficer(Agric.)Gen, 383 257 640 8%
IMeld Officer(Agric.)Res. 147 169 316 147,
Field Officer(Vety.}Cen. 106 584 690 69%
Field Officer(Very.)Res. 20 44 64 285%
Other 97 ac1 298 20%
753 1255 2008
Certificate
ass!sl:uﬁ Field Offijcer
(Agric.) 2008 4392 700 277
Assistant Field Officer
(Veterinary) 672 2778 3450 527
Other 446 920 1366 2067
3126 8090 11216

Ralius“ Agcic, Officers to families = 1 Senfor Cfficer: 2 Agric. Assiatant:
20 AFO: 10,000 Population
Vetecinary Officers to livestock = 1 Senlor Officer: 2 Very, Asst.:
10 VFO: 50,000 Population

LI

ESTIMATED REQUIREMENT OF TRAINED ACRICULTURE
MANPOWER FOR 1971-1950 RASED ON 9 PERCENT FINANCIAL
CONSTRAINT OF EXPENDITURE ON PERSONNEL :

tmplogment  £equiléN*loY3%0  YLRRR*{bs0

Graduate

Agricultural Officer(Ceneral)> 99 71 170 ;-
Agricultural Officer(Research) 54 38 92 ;
Veterinary Officer (General) 65 41 106 {
Veterinary Officer(Rescarch) 18 : 12 30 [
Other _84 _64 148 1
320 226 546 ]

continued '

e




240
APPENDIX TABLE XXVII CONTIKUED

ESTIMATED REQUIREMENRT OF TRAINED ACGRICULTURE
MANPOWER FOR 1972-1930 BASED ON 9 PERCENT FINANCIAL
CONSTRAINT OF EXPERDITURE ON PERSONNEL

1972 Addicional Nos. Manpover
Employment required 1973-80 Steck 1980

Diplozma 6
Field Officer(A - Gen.) 183 278 661
Field ﬁffi.CLl'(J'\ = R!'S.) 147 107 254
Field Officer(V - Gen.) 106 717 183
Ficld Officer(V - Res.) 20 14 34
Other 97 70 167

753 546 1299

NO1E: lﬂcad Agric.{(Ceneral) as Agriculture General
Agric.(Res.) as Agriculture Scsearch
Vety. (General) as Veterinary General
Vety.(Res.) as Veterdnary Research

2Rcarl F.O0.(Apric.) Gen. as Field Officer Agriculture Gencral
F.0.(Agric.) Res. as Ficld Officer Agriculture Research
F.0.(Vety.) Gen. as Field Cfficer Veterinary General

.0.(Vety.) Res. as Field Officer Veterinary Rescarch

F.0.(Agric.) as Assistant Ficld Officer Agriculture

l..
3Rcad A
A.F.0.(Very.) as Assistant Ficld Officer Veterinary

QRcad The ratio presents the number of senior officers: to the

nueber of assistants: to the number of ficld afficers:
to the aumber of (amflies or the amount of livestock.

sxcnd A.0. (General) as Agriculture Officer Genecral
A.0. (Research) as Agriculture Officer Rescarch
V.0.(Ceneral) as Vererinary Officer Gencral
V.0.(Rescarch) as Veterinary Officer Research !
6Rcad

F.0.(A - Gen.) as Field Officer Agriculture General

F.0.(A - Res.) as Field Offfcer Agriculture Research

F.C.(V - Gen.) as Field Officer Veterinacy General

F.0.(V - Res.) as Ficld Officer Veterinary Resuirch

SOURCE: Ministry of Agriculture, Kilimo Livestock Development Conference,
February, 1974.




241

APPENDIX TABLE XXVIII
MANPOWER REQUIREMENT BASED ON RALIOS

QUT PUT REQUIREMLNTS

Numbers O0f whom Number To cover net “To cover To cover Total
1972 Expatriace required increase Expatriate Atcrition
Gridaate
agric, Officer ((.en.)1 99 26 320 221 26 20 267
Agric, Officer (Rus.{ 54 : 21 158 104 21 i1 i35
Vety. Officer (Gen.) 65 24 312 247 24 13 284
Vecy. Officer (Gen.) 18 6 32 14 & 4 24
Other _84 _10 258 174 _10 _17 201
320 87 1080 760 87 65 911
Diplomat 2
Field Officer (A) Gen. 383 11 640 257 11 57 325
Ficld Officer (A) Res.) 147 - 316 169 -- 22 191
Field Cfficer (V) ‘Gen. 106 3 690 584 3 16 €03
Fleld Officer (V) Res. 20 -- 64 : a4 -- 3 47
Other _97 == 293 201 - _15 216
753 14 2008 1255 14 113 1382
Certificate 4
Asst. F.0. (A)3 2008 -- 0400 4392 - 101 4493
Asac., F.0. (V) 672 - 3450 2778 - 34 2812
Other 446 == 1366 920 = =32 L2
3126 -- 11216 8090 -~ 157 8247

Acttrition - 5% A.F.0., 15% Diplomat , and 20% Graduate.
Increase,for other - 157 Annually.
NOTE: Read Agric. Officer (Gen) as Agricultursl Officer Gencral, Agric. Officer(Res)us Agricultural
Offfcer Rescarch; Vety. Officer (Gen) as Veterinary Officer General, Vety. Officer (Res)
2 as Veccerinary Officer Rescarch
Read Ficld Officer (A) Gen. as Field Officer Agriculture General, Fleld Officer(A)Res. as Field Officer
Agriculzure Reszarch; Field Officer(V) Cen. as Field Officer Veterinary CGeneral, Field Officer (V)

3 Res, az 7ield Offlcer Veterinary Rescarch
Read Asst. F.0.(A) as Asslatant Field Officer Agriculture, Asst, F.0.(V) as Asalstant Field Officer
Veterinary

SOURCE: Minisctry of Agriculture, Kilimo Livestock Development Conference, February, 19/4.




