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PREFACE
 

Begun in January, 1973, "e &.e
bulk of field work
 

for this inquiry was conducted in Tanzania during the
 

period March through May, 1973. 
 The report was delaye,4
 

to include the suwiaries of the Regional Census of Tanzania.
 

However, these d.-.ta 
continued to be unavailable. Therefore,
 

the report was completed with the best information available
 

at this tine. 

In spite of the secondary data limitations, several
 

strengths characterize the analysis. 
 It is based on consider­

able data gathered at the regional level. 
 In additicn, the
 

agronomic section is based on the most comrprehnsive analysis
 

of food crop trial data attempted in the country. 
The
 

nutrition analysis provides a national estimate of caloric
 

and protein deficiencies prior to the drought years in which
 

these problems undoubtedly became more pronounced. Regional
 

surpluses and deficits of major 
food crops for several years
 

are 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 perspective taken of the subsector. This view, 

plus 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 methodology
 

designed 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 most
 

underlying causes of the food problem have a substantial
 

history and are not of recent origin. Accordingly, they
 

can not be overcome soon--not even during this decade.
 

t'evertheless, the severity of the problem demands urgent
 

attention and persistent efforts. Since human capital
 

luU*L ite L ZC:LZ L;.;~~A~~2. 

natural resource base, time will be needed. Moreover, a
 

comprehensiv'c 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 subsector. 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 reiommenked strategy, is with farm-level 

efforts to produce more food. 

Since the field work was completed, Tanzania has exper­

ienced a devastating drought. Consequently, the food problem
 



currently is more severe than this analysis indicates. Such 

a severe food problem emphasizes the importance of policy­

makersl seriously considering the strategy reco,-wmwnded in 

the final Chapter. The urgency of initiating this strategy 

cannot be over-emphasized. 

?his report is submitted t3 USAID in fulfillment of 

Contract AID/C/Afr-,-73-11, 7(,-6, .74-.42 (Blase). USAID 

provided excellent support in the undertaking of this analysis 

and the Tanzanian government was most helpful in assisting 

with it, To say that the cooperation of the Tanzanian 

government wa3 splendid would be an understatement. 

Finally. we want to acknowledge and thank the untiring
 

effort of Mrs. Ruth .utert and other members of the
 

secretarial staff who spent a considerabie number oi
 

hours in the editing and typing of this document.
 

Melvin G. Blase
 
Project Director
 



For Discussion Only 

CHAPTER 1: THE TANZANIA FOOD PROBLEM:
 
SHORT AND LONG RUN ASPECTS
 

The food problem In Tanzania became highly visible in 1973-74. Of 

its many manifestations, the sheer unavailability of some importanlt food­

stuffs for substantial r ,,riod; in Dar es Salaam was the most telling. Some 

sald these shortages were caused by unsatisfactory weather conditions in 

the major food producing regions of the country. Weather, however 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 grow,,g 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 marketing 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 above infer­

ence that a substantial problem exists. Fourth, Infant and child mortality 



2 

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 growth suggests an impending 

food crisis of major proportions and long duvation. Each of these elements 

of evidence w121 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 stegple, has been 

q ite variable over time, as indicated in Table I. For the period from the 

mid 1960's to the early 1970's, estimates of production vary widely. For 

examle, 1969 production Is vlmated at only 60% of the 1966 production. 

A growing population coupled with the general decline in the production of 

this important crop suggests a decline in eithier per-capita consumption or 

exports (or both). Or, at minimum, It suggests a highly erratic consump­

Uon/export pattern. 

Ito recent years, wheat production has followed a similar pattern. 

The table indicates that prcduction in 1971 was substantially lower than in 

1970, for example. If the data were in per-capita terms, the downturn 

would have been oven more pronounced. 

Paddy rice and sorghum displayed a positive production trend durinq 

the late 1960's and early 1970's. Raween 1967 and 1971, paddy production 
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is estimated to have increased by almost 50%, totaling 150,000 metric tons 

in 1971. Duringj 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. (See Table I.) 

The lack of a consistent positive trend in food crop productio-, most 

shows a general deterioration of food cropImportantly in the case of maize, 


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 consumed 

on subsistence farms, records of purchases by government agencies pro­

vide useful estimetes of the available food supply. While Appendix 

tables I through XII provide ths details by commodities, highlights of these 

statfstirs for the period from the mid 1960's to the early 1970's are note­

worthy. 

While the volume of maize marketed 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, also, 

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 grow rapidly. As expected from the 
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TABLU I 

UARVEST PRODUCTION WIrAIMS FOR HAIZE,
 
WHEAT, PADDY. SGHW. MAD HIUZT, 1966-71
 

1971
1969 1970
Crop 1166 1967 1968 

(Metric Tons) __..__
 

ize 739,000 550,000 638.00 487,000 621.000c719,000 

Wh.atb 41,518 8,174 53,110 33,486 

Psady 12',500 103,600 126,100 131,500 155.000 150,000c 

Sorshumb 135,020 125,555 190,455 193.838 

xLI).tb 130,183 108,091 89,740 77,022 

Nshouse, A Review of the Produccion and .irketing Arrangomeats for&P.M. 
Maize, P&ddy and Wheat with Particular Wetirence to the illi,' Sector, 

Voluii I, Dar es Salaam: Markoting Development Bureau, June, 1972. 

begional Planning Division, Dar es Salaam: Ministrv of Economic Affairs 

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

Augaust, 1972. 

€lot yet revised. 
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crop production data cited above, paddy rice represented the exception to 

these trends. 

Calorie and Protein Consumption 

Although many more details of the Tanzanian nutritional situation 

will be provided in Chapter V11 one indication of the nutritional situation is 

worthy of note. The 1969 per-.'apita calorik and protein ;onsumption was 

2076 calories and 57.4 grams of protein, even though stocks were drawn 

down and significant quantities imported. When contrasted with the nutri­

tional requirements of an average Tanzanian (estimated at 2170 calories and 

60 grams of protein per person per day), the implicaqion becomes clear that 

Tanzania's nutritional problem pre-dates 1973. This is especial!y true 

when one iealizes 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 maize prodLc!tlon 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 I and 0 to 5 years. 

When deaths in the 0-to-i-year-age range exceeds 40-per-1O00 live biths, 

an Inadequate nutritional status is Indicated. Frequently, nutritional 

problems are associated with potentially fatal childhood diseases such as 

measles, respiratory infections, and gastroenteritis. Inadequate calorie 

a;%d protein comstimption during pregnancy Increases the number of 
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low birth weight infants which, in turn, contributes signilicantly to infant 

mortality. In addition, in countries with h:gh child mortality statistics, 

protein-calorie malnutrition frequently occurs in which the intake of these 

nutrients drops below subsistence levels. Foc taboos, improper prepara­

tion of food, and lack of knowledge about the nutritional quality of avail­

able foods can be major contributing factors to this type of malnutrition 

Likewise, food shortages plus unequal food distribution within the family 

(citused 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 sanitation, lack of adequ.ute medical facil­

ties as well as congential malformations also can contribute to high death 

rates. 

Mortality data for 9 .to-il-year-old infants in Tanzania clearly Indi­

cates tiat a nutritional problem exists. In some regions, death rates ap­

proximate 200-per-I ,000 live births--far in excess of the 40-per-1,000 

norm mentioned above. (See Appendix Table XIII for selecti'd regional and 

district mortality statistics.) 

Considering the quantitative nutritional data aL'ove, evidence Indi­

cates that nutritional p,-,blems are partially responsible for the excessive 

death rate. Especially :n light of the uneven distribution of food both 

among (due to differences in income, for example) and within iaamilies, 

there Is a high probability that the already inadequate calorie and protein 
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consumption mentioned a,,,-e grossly overesUmates the nutritional int,1ke 

of many Tanzanian children. 

One further disturbing aspect of lnac'ecuate nutrition must be men­

tloned. Generally, studies show that for every child who dies of malnutri­

tion, three or four survive who are mentally and/or physicallt,- handicapoed. 

Improved nutrition would not only markedly decrease the death rate but 

would also improve the future production potential of the3e survivors. 

Poiulation Versps Food 

The rate of population growth relative to agricultural production 

trends is central to Tanzane 's achieving its objective of improving the 

level of living of all the people. Taking 1967 as the base year with a 

population of 11,946,000, ars the increasing population trend (percent­

age increases from 1967-70 of 2.8%; 1971-75 of 3.0%; 1976-80 of 

3.2%1), Tanzania's populaUon Ir. 1980 will reach 17,611,000. 

1966-72, agricultural production grew at a rate of e[ly 2.7%, which is 

less than the population growth rate. That means a decline in perrcapita 

food production. With the !973-74 drought not only is agricultural 

production down, but It is not likely to return to the 1966-72 trend line 

for some time. 

IT. J. Aldington, Letter to Dr. Melvin Blase , regarding legal purchases 
and Sales, May 15, 1974. 
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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 unfavorable weather for all of Tanzania's current
 

foo4 problems would be both unfair and incorrect. The
 

five sets of data mentioned above--each independently pre­

pared--reinforce each other regarding this conclun;ion:
 

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 qtality of life for all the
 

people will deteriorate, and economic growth will be
 

faltering and persistently low. Until this problem is
 

resolved, food crops will continue to be a millstone around
 

the neck of the Tanzanian economy.
 



CHAPTER II: ANALYTICAL OBJECTIVES. METHODOLOGY
 
UTILIZED AND DATA COLLErTED
 

In light of the longevity and severity of Tanzania's food problems, 

panaceas suqesting a simple solution do not exist. Rather, multiple 

obstacles will need to be overcome if this complex food crop subsector 

with its numerous decentralized decision makers is to be rid of those 

bottlenecl-i 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 more comprehensive statement of the overall objectives of the 

analysis is found in the study's contract: 

The ob)ective of the technical services required by this 
contract is to systematically ar.alyze the production, marketing, 
and various delivery 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 subsactor's performance and capacity 
levels required to meet national goals, identify the compoments 
(including policy) of the systems which are constraining th,: 
development of the subsector and to specify (including poAy) 
Investment priorities which are designed to correct or leIsen 
the effect of those constraining elements of the system. 

The objectives of the Tanzanian government tils study is debfgned 

to contribute toward are: 

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

ITaken 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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for the purpose of raising the nutritional

population of Tanzania 

level of the country aind increasing income and employment 
generated from the production and marketing of such crops. 

2) Second"-, G~oal: To improve the export trade in food crops, 
Including procr!e:sed prulucts from <sqriculture , in which Tan;-ania 
can establish i c-rinp rii'.,e advant.J.e a" a m(oris of improvinj 
ru'rdl income, niplo,':nnt, a.:;.; r(:;ource alloz.,ation. 2 

The specific objectives identified in the contrac-t are as follows: 

1) Identification of th., ":,.:;or constraints (gap; in the prc :uction 
and marketin-. sys mn :;d . each wf the supp-,rtingj s-:;.:,ms 
of the food --rc.s subse:ctor). 

2) Identificltict. of thc kiwds, nature, inci rnflqnituce of devulop­
meni resour.'e- (investments) requlre_'d to Improve :7onstraining and 
Institutional factor gaps in the resrec:tive bystfms and itlain 
desired performanice level goals. 

3) L)etermination of whi -h constraints must -­e ddressed first,
second, third, so on and provide the rationalc %ecor'onnic, pol.,(-
Ical, and soc.ial) as to hov su:h input- can improve upon the 
constraining I.nd institutional factor gaps in the resp.ctive 
programs. 

4) Determination of the technolric.al potential of output with 
existing and w-ith improved inputs for further -r,.'.lopment of food 
production for noth domesti. c:onsu:nptzon drid c.,;.rt and to assess 
the economic validity oil technologi.,7al improv,..,-.ents of various 
combinations. 

5) Provide the "I-nzanian government with a well-defined factual 
basis for policy decisions leading to improved pr(xjramming of a 
planned food produ.:tion, distribution and supply management 
program. 3 

Method of Analysis 

Accomplishment of these objectives required that a choice had to be 

made between a nationally focused quantitative analys;s and a series of 

2 USAID-UMC Contract, p. 2. 

3 USAID-UMC Contract, p. 3. 

http:technolric.al
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partial anayses with professional judgments. The former was rejected due 

to repeated delays in the summarization of the agricultural census data. 

In lieu of the national simulation model originally planned, a series of 

analyses were performed by groupings of the eiqht-mer.aber team from the 

Universitv' of Mi;:.!;-ri at Colurr '- , with the assistance of Its Tanzanian 

countvrp:jrt:-. These sub-analys:s were undertaken in order to investigate 

1) proitr.tion probh.1-e s, 2) marLeting difficulties, 3) nutritional inade­

quacies, iiid .1) wstitutional constraints. Initially, eaz:h sub-committee 

focused ori a bottlrn'7ks to improve performance of the food-crop subsector 

in its tespective area. 

Subsequently, these were integrated by the entire team together, 

taking into account t1,e reaction of key Tanzanian policy makers to a set 

of prelimin arily identified bottlenecks and remedial measures. Throughout, 

a system.: view was taken of the subsector and its cormponent parts. The 

results of this inteUr iti.ve effort can be found in this report with regard to 

1) the priorities attached to constraints and 2) recommended actions for 

their resolution. 

lience, the analysis was not restricted to on slingle methodology or 

set of computational procedures. Instead, a variety of approaChes was used. 

They included summarizing production and markeling statistic; , ptojecting 

numerous it.dicators of food requirements and production possibilities, 

using the computer to Calc-late national food consumption in terms of per-­

capita intak.e of calories and g. ins of protein. And budgets of representative 

farm firms were used to obtain insights into the economic feasibility Lf 

adopting various practices. Analysts involved were free 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 po'icy mekkers. 

Souarcez and Types of Data ('o!lected 

Data were assembled from thrce principal - cur,:cs. These were 

1) previous analyses; 2) national :dtat primaril; from government agen­

cies; and 3) regional information obtair,d from riclonIal government 

officials. Each will be expinded triefly. 

Previous Analses 

Given the resource: ::ntraints of the inquiry, substantial depen­

dence had to be placed upon work previously doac. This ranged from 

relatively raw data from crop trials to relatively coinprehenA.,ivc work such 

as that by Newhouse. 4 Consequently, 3n sorne instanzes t co:.siderakje 

amount of analysis of the data was requir',d while in oiners professional 

evaluotion of prior analyses was sufflcieit. Tanza.nian officials were most 

helpfu! in assembling the infcrmation needed. 

National Dat i Source 

Natiorial data were obnined from personal interviews and from secon­

dary sources. A systematic effort was made to interview government offi­

cials at the national level who had unique expertise in the food crop area. 

4 P. M. Newhouse, A Review of theProdu.,tion and M.irketinq _Arange­

ments for Maize, Paddys, and W,heat with Particular lRefcrence to the Mill-

Ing Sector, (Dar es Salaam: Marketincj )evelopment Bureau UNDUPIAO, 

June, 1972). 
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were obtaincd andl'urther, all secondary sources, such as census data, 

pertinent information gle!aned from them. 

Sources of ikfjional Information 

:on.;equenc of the recent emphasis given decentralization by the
As a 

in obtaining data at th' 
goverrr.emtet, considerzii.le effort was expended 

regional h .ol. Relonal official:; wcre Interviewv.d using the questionnaire 

in Appendix 11os a guidiline. And team members visited individual farms 

v:ith marketing personnel it the regional and localand held ::-usions 

the plan of data acquisition was developed to
levels. In other words, 

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

Outline of Report 

on 1) the agriculturalSubsequent chapters of this report focus 

3) marketing and sup­
resource !Ljse, 2) production aspccts of food crops, 

5) production and mar­porting institutions, 4) the nutrition-al dimension, 

andketing constiaints, 6) alternative strategies for resolving the problem, 

7) a recommended strategy for dealing with the Tanzanian food problem. 

It dels both withBefore proceeding, a qualifying word is in order. 

the Tanzanian setting and the approach taken in the analysis. 

A Qualilying Word 

As is typical of many African economies , 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 

http:considerzii.le
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(export) crop subsector. Hard choices among policy goals are required. 

For example, improved nutrition must be weighed against expanded produc­

tion for exrorts. 

The Tanzanian economy has made creditable growth overall 

Although low in A.-, -ibsolute st nse, the per-capita gross domesti: product 

has grown at slightl, more than 7 'J In rccent years. flowever, the 

agricultural sector has been relatively sluggish in termns of its growth per­

formance. As suggested in Chapter 1, erratic performance vtercjing on 

stagnation has characterized the od crop Fubsector. Hence, thi.,; sector 

has represented a millstone around the neck ol; he entire economy. That 

alone makes It worthy of attention, to say nothing of the nutritional prob­

lems for which it is partially responsible. 

The Unfortunate Cash Crop Versus rood Crope Dichotomy 

In much of Africa but more especially in Tanzania an unfortunate 

dichotomy has been carried over from colonial times. It characterizes 

export crops as "cash" crops, implying that food crops are not part of the 

money economy. Consequently, many decision makers are predisposed to 

relegate food production to a category of minimal importance. Herein lies 

the source of some of Tanzanla's food problem. 

Some perspective may be gainer by imagining thks counter-productive 

dichotomy in use In one of the world's largest agricultural countries: Sud­

denly, the vast majority 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 worlh 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 u;:ir-..j resources in food crop production. However, the broadening 

of gJovernmnrit priciri policy to include food crops should partially remedy 

this probler'. rurther emphasis of the commercial potential of food crops 

should not b.e delayed. Although a considerable amount of economic giowth 

may be required prior to eliminating subsistence agriculture In Tanzania, 

the recent re.v-stons in piice policy should speed progress toward empha­

sizing the commercial potential of food crops. 

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

Nutritional Versus Other Objectives 

One of several z:onsequences of the de-emphasized food crop sub­

sector can be measured in nutritio'nal terms. Though improving the nutri­

tional level of the population is obviously not the sole objective of any 

government, still it cannot be overlooked. Put simply, the goal of the 

Tanzanian Covernment is to improve the quality of life or the level of living 

of all its p;ople. Specifically, they want to increase per-capita income; 

to improve the itcome distribution; to increase employment opportOdities; 

and to increase the opportunities for a large number of Tanzanians to parti­

cipate in group decision making. 

Improving nutrition by eriphaslzIng 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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these objectives complement one another to varying degrees, to the extent 

that hard decisions are not required. That does not mean that diff, cult deci­

sions regarding resource allocations need not be made. ror example, impro­

ving the entire population's nutritional level means sacrificing foreign 

exchange earnings to improve the distribution of production gaiuis. Obviously, 

then, Clear competition wvould exist for ,Ivailable resources. In such in­

stances, weights must be placed on Tanzania's various objectives to sys­

tematically allocae these resources. In tnis analysis, the dominant weight 

is assigned to nutritional objectives. 

Specifically, the analysis is designed to examine the possibility of 

nutritional 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 prontins) for nutritionally adequate diets; to identify 

bottlenecks or constrainti3 that must be overcome to eliminate such a ga1p; 

and io recommend strategy for solving the problem, especially with regard 

to Implications for technical and capital assistance. This framework of 

analysis stems from the weighting given the nutritional objectives above. 

Clearly, different results and recommendations would be forthcoming if 

different welghts were isigned. 



CHAPTER III: THE AGRICULTURAL RESOURCE BASE 

nzania faces three bro"id options with regard to methods for closing 

to expand dornestic food crop productionits nutritional gap. These are ;) 

so that a larger volume of food is available toand improv its marketing 

to increase food imports with concomitant improvements in consumers, 2) 

or 4) tomarketing efficiency, 3) to lower the rate of population growth, 

use combinations of these. 

will be focused on the first of these, especially the pro-Attention 

duction dimension, ,ather than on strategies for either expanded imports or 

feasi­population control. Thm is not to 'imply that either of these is not a 

ble alternative. However, two factvrs suggest the more logical approach 

is to investigate the expansion potential for food production. They are 

these: 1) An import sqrateqy requiring precious foregin exchange when 

world food supplies are precariously low and food prices are high in inter­

national markets has berio,i implications. 2) Population control is pri­

marily effective as a ln,.q-run measure. 

A logical first step in identifying Tanzania's food crop potential is an 

assessment of the production resource base in the agricultural sector, Initially the, 

focus will be on farm production resources and subsequently miarketing 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. 



Summary Overview 

Tanzania is well endowed with natural resources for expanded food 

production, especially in the perimeter of the country. Nevertheless, two 

pImblems 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, resulting in numercus micro-climates. 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 is quite 

pronounced. In addition, there ti: a shortage of physical capital; however, 

it is not as widespread as the human capital problem. Nevertheless, the 

resource potential, If developed, exists 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 

reviewed. The natural resources of soil, water, and climatic conditions 

will be given first consideration. The availability of improved Inputs for 
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modernizing production--such as fertilizer, pesticides, hIgh quality seeds 

of improved verieties, irrigation water, tools of p;'oduction, oc.--also 

will be given attention. Together with these resources, t"he supply of agri­

cultural lab;or and of trained manpower for managing the production, pro­

cessing arid marketinj of food crops will be considered. 

Soil Resource 

Atbout twenty million acres in Tanzania are in the high production po­

tential class according tc a "Potential Land Use Map" included in the 1967 

Atlas of Tanvnia. Derived from a preceding soil map, it attempts to group 

the soils into eight potential land-use categories. Only ten million acres 

arc now under cultivation, and much of the area cultivated is classed in 

less productive categories. (ppendix Table XIV.) Rather large portions of 

iringa, iMforogoro0 Ruvuma, Mbeya, Kilimanjaro, and Tanga fall in Category 

6, high potential. Some regions have large areas in categories I and 2 ita­

dicating little land is suitabie for crop production. Sizeable areas in most 

regions fall in Category 8 Indicating these soils have considerable poten­

tial, but drainage, flood control, or other special management often is 

needed. Suffice it to ray, the soil resource is heterogeneous. 

This variabil'.y is due to a variety of factors, inclding such things 

as parent material (age as well as elevation), topography, ant! drainage. 

Some of thse alluvial soils in the large river v'1ieys and some volcanic soils 
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in the eastern rift are hIgh!y fertile, for example. Soils of the central and 

eastern plateaus are varied, but drainage is often poor, thereby--together 

with irregular precipitation--limiting productivity. Many coastal soils are 

light and sanJy with poor moisture-holding capacity and extreme alklinity 

in some areas. 

Little soils research has been done in Tanzania, especially in the 

areas devoted to food crop production. The Mlingano Rese .;'ch and Tiaining 

LCenter has been given the responsibility for coordinating i;oils research 

'..-;,. iiEche country. Limited fertility studies have been initiated at a few 

research stations, but most areas and crops are not represented. Soil test­

iln. laboratories have been slarted at five locations--Mlingano, Lyamungu, 

Ukiriguru, Tionga, and Mtwara. Each laboratory Is desijned to serve the 

surrounding regions. 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 food crop production 
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both over time and from region to region. With regard to regional variation, 

rainfall tends to decrease with movement from coastal areas and with de­

creases In elevation. (See Figure 1.) The coastal and northern regions 

lend ta ha'.e himodal rainfall ptterns as contrasted with a unimodal one 

elsewhere. Frequently the precipitation obtained during the short rainy 

season is defici, nt. 

In order to overcome precipitation deficiencies, approximately 4% of 

.the cultivated land, much o! whic 1. planted to rice is Intermittently Irrigated. 

Hence, the contribution of irrigaion to food crop production is extr.nr.ely 

limited. 

Rainfall distribution and its relationship to soil productivity poten­

tials, rite two basic natural determinants of agricultural productivity. How­

ever, additional man-made componerts, n&mely, physical and human capi­

tal, of Tanzania's agricultural potential must be recognized 

Commercial Fertilizer 

Conmercial iartilizer must be combined with other improved inputs 

and agrcm!r practices to achieve dramatic increases in food crop produc­

tion. Altho.tgh increased quantities of fertilizer have been used in recent 

years in Tanzania, mcst has been applied on tea, coffee, tobacco, and 

cotton and little directly on the food crops. Past fertilizer use and projec­

ted sales by the Tanzania Fertilizer Company are shown in Table 11. The 
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TABLE II 

FERTILIZER SALES IN TANZANIA IlN METRIC TONS (1965-1972) AND
 
FORECASTED SALES OF TANZANIA FERTILIZER C(MPANY
 

UP TO 1975 "
 

Taonium. Other Super Potassium Other
 

Year Total Sulphatt Nitro;;cn Phosphate Fertilizer Fertilizer
 
Fertilizer
 

1964 18,911 8,199 5,192 852 965 3,701
 

1965 31,406 8,748 5,771 11,633 1,363 3,891
 

1966 23,629 8,043 5,9,-5 1,978 1,357 6,316
 

1967 21,429 6,990 4,313 1,387 1,436 7,276
 

1968 31,315 7,478 6,103 3,078 f,,449 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 3,356 1,965 16,681
 

1972 55,200 20,000 7,000 6,800 2,500 18,900
 

1973 ,I,00O 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
 

aFrom Tanzania Fertilizer Company report.
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fertlIzer plant at Tanga started production in mid 1972 and has a planned 

annual production capacity in 1974 of iearl-/ 100,000 metric tons. Products 

manufactured are sulphie of ammonia, diammoniumph-sphate, triple super­

phosphate, and blended' fertilizers. Plans are underray to incres.e the 

plant's capacity by an addition,'! 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 quetlon­

able quality in Tanzania. Recently, however, a .'ed law governing the 

sale and mo'vement of seed within the country was passed. It is designed 

to deal with seeral problems. They include inadequate varietal purity ar.d 

germination and importing seeds without quality restrictions. 

The production unit in the Ministry of A1riculture has establislied a 

seed multiplication unit, ard seed farms have been started at M,imba and 
I 

Arusha. A third farm is being located near !ijombe and a fourth o;. p!t.nned 

in the Tanga area. Production on the !eed farms is expanding and is pro­

jected to meet thie national seed requirements for :vost food crops. (See 

Appendix Table XV.) 

'USAID has been 1.roviding assistance In this endeavar. 
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The Tanzania Seed Company was established to multiply foundation 

seed through selected certified seed growers. Such multiplication involves 

the selection of ;rowers, field inspections, harvesting, processing, stor­

age, ahd 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. 

Systems o! Oeration 

Smallholder operations are predominant in food crop production in 

Tanzania. Almost 90% of the total production comes from these small­

holder operating units, ranging from one-half to three hectares in size. 

Large-scale operating units in food grain production are rare and widely 

scattered, cons hxting largely of a few institutional and state farms. Only 

in wheat production have larger-scale units been of major importance and 

these hdve been concentrated mainly in parts of the Kilimanjaro and Arusha 

regions. 

The nature 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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Picture I 

'TANZ/ZA[!A SEED C0CM!:, ' ' -

HYibRID M/-AI7E IHF-tC'/EZ ',', "-

SEED -E 
,"-'R A1ZE 11IRCV 

V U. 

Tanzania Seed Company, Ltd. is a modern processing facility 
primarily for maize and wheat seed. 
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they are noin-cashproviding the family food supply. For the most part, 

operating units. Capital investments !n the tools of production are nominal 

and practices ire thOseand cash incore is quite low. Farming method. 

traditional for the tribe and often have prevailed for many centuries. The 

scnse of security assocoked with traditional methods, together with the 

among older farmcrs, creates a strong resistence tohigh rate of illiteracy 


chance and adoption of modern farming methods.
 

Farm lquipment 

Farm equipment is a very scarce resource for the production of food 

crops in Tanzania, especially for the "smaillholders". Hand to-s are used 

almost exclusively for production operations on small farms. 

limited tractcr power is avaliable for cultivation (plow-In some areas, 

ing) and other special lobs. In many cases, this equipme:nt is availdble 

only for cash (export) crops (occasionally 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, in some 

cases, have been able to rent such services for their own fields. However, 

this has created problems because the equipmcnt is not well suited for 

small tracts of land, and credit is unavailable to many smallholders for this 

purposa. 

Another method of making tractor power available for more producers 
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is through an arrangement referred to as "block faming," in other words, 

collections of smallholder tracts for specific operations. 2 This method of 

mechani:.ation, especially if adapted to large tracts of land such as those 

operated in ujamaa villages, appears to be econom!ci-Oly feasible, if prop­

erly e.tmni:,ed and ra'naged. 

As indicated above, tractors have been assigned to a few ujamaa 

villages for cultivation of large tracts for maize and other food grains. In 

a few cas.es, planting equipment also has been made available, but seldom 

is this the case for cultivating (weeding) equipment. Regardless, mairte­

nance and operation of equipment is a problem since breakdowns and lack 

of repairs sometimes make it unavailable at crucial times. Another problem 

occurs in weeding operations. Here sufficient labor is not available to 

weed by haLnd the larger acreages planted with mechanized equipment. 

Since production of food crops must rely upon human power for a de­

cade or more, an urgent need exists for research to develop innovations 

that will make human power more productive. Research is also needed to 

develop supplementary and complementary sources of power such as power 

2 J. D. Hetinen, "The Mechanized Block Cultivation Schemes in 
Mwanza Region, 1964-69." Research paper number 9, (ar es Salaam: 
Bureau of Resource Assessment and land Use Planning (BRALUP), University 
College, lXocember 1969). N. 1964, approximately 50 block cultivation 
schemes were established in Mara, Sh!nyanga, and Mwanza Regions. A 
special five-year study of this experience (1964-69) by lleijnen 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. Both warrant brief discussion. 

Farm labor. Labor 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 to 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 Jn government positions at the national, 

3 Some statistical data on hired labor were available from the Region­
al Statistical Abastrac, 1968-71. Appendix Table XVI includes a summary of 
data for both regular and casual workers by regions a;-d the average earn­
ings per month and per day of work. It is assumed that a substantial part 
of this hired labor was used In the production of cash crops, rather than 
food grains. 
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regional, and district levels but, in many situations, up to one-half of the 

authorized ponitions were not filld because qualified people were not 

available. This staff Shortage severely handicapped extension and research 

as well as ser.ice activities. Many people trained in and experienced with 

agriculture h.:ve been shifted to otber areas of government due to a similar 

shortage there. 

Currently, programs to increase the yields and total production of 

food crops have been severely restricted by a lack of qualified manpower. 

In the past, for example in the assignment of extension personnel, cash 

crops have taken preccdence over food grains. In some regions, one ex­

tension worker had been atssigned for each 50 to 150 producers of cotton, 

tobacco, and other cash crops. On the other hand, the ratio of extension 

workers to farmers who produce food gra: i 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 is accomplished on individual small­

holder farms (estimated at almost 100% in some regions). For 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 been made in recent years in training more 

capable mranagers for the future. Of particular importance In the field 

of farm manatgement , is the special Mlingauo Training Center near 

Tanga in which younf; men are r;iven vcry intensive instruction in the 

field of farm nianagce::.ent. Students who ccrme there already have had 

secondary level education, certificates from one of the training insti­

tutes, and ei least two years of actual field experience in either 

extension or mana. Iment posil'ons 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 professionally trained farm 

manager can advise and point out the advantages of alternatives, but 

what farm practices are followed on the land will continue to b.- w-ade 

by the farmers themselves. 

It seems reasonable to assume the farmers' decisions to apply the 

new technology or to continue with their traditional prcctices 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 needed in its application brings to the forefront 

primary and secondary education as resources for agricultural development. 
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In appraising primary and secondary eduwation as important 

resources rel"ted to the country's capacity to Increase the production 

of food crops, little is to be gained by reviewing the limitations of 

education urnrir colonial rul(. What is important and relevant, however, 

is the emphasis; ,.nd new direction Tanzania is now giving to primary and 

secondary educa tiun. 

As the new policy guidelines for primary and secondary education 

be ome operational, one can visualize how ed'ucation 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-Reliance" provide evidence that, in the 

future, primary atnd secondary education will be increasingly more relevant 

and, therefore, will provide a strong resource base for the growth and 

modernization of Tanzania's agriculture: 

The education must therefore encourage the development in 
each citizen of three things: an inquiring mind; an ability 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 frcq '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 basic principles of modern knowledge in agriculture and then 
adapt them to solve his own problems. 

Education 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 prepare people for life and service in the villages 
and rural areas of this country. 

On a school farm. pupils can learn by "doing. The important 
place of the hoe and of other simple tools can be demonstrated; 
the advantages or improved seeds, of simple ox-ploughs, and of 
proper methods of animal husbandry can become obvious; and 
the pupils can learn 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 properUes 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 

meaningful to living and to earning a living in the cor'murary will contri­

bute to strengthening education as a significant resource essential for 

modernizing agriculture. 

Production Resources Sunimary 

Since Tanzania has a natural yesource 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 traiiied manpower. Without this resource, the country Is 

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

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

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

New technology requires technically trained manpower. When 

implemented, such technology allows tWe use of other sources of energy 
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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 !Vesources 

The marketing resource base, too, is Important to improve Tanzan­

ian nutrition and exports. It has an essential role to play In improvning 

the efficiency with which existing levels of output are marketed, and 

in expanding marketing volumes required if production Inicreases. This 

section of the chapter focuses up-in this resource base: First, the market 

exchange resources and then, the market facility resource. 

Market Exchanae Resources 

Two aspects of market exchange resources are crucial in consider-

Ing Tanzania's marketing resources. The first of these is th. organiza­

tion of the system. The second is price policy. Both will be discussed. 

Market Omanization. The food crops in Tanzania are marketed 

through a single channel of semi-au.tononious, government-sponsored 

cooperatives. Except for bonafide producer-to-consumer sales, farmers 

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

operate several "buying posts" (average of four in 1969) .) accommodate 

farmer members ranging from a few hundred to 2,000 in number. Approx-

Imat ely 1, 800 of these cooperative societies are now in operation. 
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From the Primary Society, the grain is moved into the custody of 

the Cooperative Union, usually a regional organization, and usually 

one per region. In mid 1974, there were seventeen Cooperative Unions 

In the country. 

The National Milling Corporation (NMC) is the purchasing and 

holding agent for all feod grains marketed in the commercial market 

in Tanzania. (This role was assumed In late 1973 from the National 

Agricultural Pro,.ucts Board, NAIIB which will be discontinued as soon 

as its business can be cleared out.) The general procedure is to 

appoint the Cooperative Union (The Regional 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 ant with the approval of the Regional Commissioner, each 

Regional Cooperative has the privilege of reselling in the region even 

though the grain has been purchased and put into storage for the account 

of NMC. 

Grain stored at the Regional Cooperative Union level may be 

stored In a warehouse owned by the Union and leased to NMC, or owned 

4	Ina few regions wherein 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 oriented toward cash crops. Nevertheless, 

an exchange system for food crops is in place. 

On the side of imported products or imported inputs, tl'e State 

Trading Corporatiort has either replaced the private importer or become 

party to an import-licen:Ing system. This hds in effect brought imports 

under explicit government control, reqt:iring explicit priority setting, 

due to the limited foreign exchange available. 

Price Pollic. All prices are administered prices established by 

the Economic Committee of the Cabinet. 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 more by a desire to provide inexpensive 

a produc­food to Tanzanian consumers than by an objective of providing 

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 agency and every 



39 

advisory group concerned with food grain prices recognized that the 

farm prices were too low and re--ommended increases. All food grain 

prices were lower in Tanzania than in neighboring countries, and 

lower than world ricc,; by 50% or more. On April 12, 1974, a new set 

of prices became effective. 

Market I'acility Resources 

l'acilities 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 Tanzanian Highway Maintenance and Organization Study 

records 16,404 kilometers of roads in Tanzania. The areas best suited 

for 'roducing food crops are for the most part located considerable 

distances from the areas of concentrated demand. Consequently, 

transportation becomes very significant. Many potentially productive 

areas 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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2 

TABLE III 

TAMNZIIA OFFICIAL PRIC;--oI9741 

April 12, price Previoub price
Grain (Pricev in Tanza:i;, Shil lini;) 

Katfz, per kg., 
Special regions /50 /35
Other rejons /50 /30 

Wheat, per bag, 90/kg. 70/- 39/60 

Paddy, per kg. /65 /61 

Edible beaus, per kg., 
lot grade 1/50 /85

2nd grade 1/30 /65
 

Sugar, per kg. 3/= 2/ 

lSource: Conference with F r. Mushi on April 25, 1974, at tLhe 
Worlds Banks Building, Washington, D.C. 

2 read 39/60 as 39 shillings and 60 pence, /50 as 50 pence, and 
3/- as 3 shillings exactly. US51.00 = Tan. h 7:15. 
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distances are gret and roads are poor. The cost' mount rapidly as 

the condition of the road deter:'rates. 

The rail trans,-ort facility is significant, but Lvailable only to 

limited ,ieas of the country. With the completion of the new railroad 

from r~r es Salaam to Zambia the situation is Improved for the south­

western part of thc country. 

Trucks owned or rented by the cooperative unions are used to 

move grain from cooperative societies to unions and other points, both 

within and between regions. Interviews with cooperative union 

personnel In many of the regions indicated that additional trucks were 

regarded es 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 (reported 

by the Economic and Engineering Study of Tanzania 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 earth 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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Maize storage in Ear--Family cooking facilities located below storage
rack to provide smoke for drying and insect control. Smallholder family 
In ujamaa village, Tabora Region. 
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Milling racilities 

Food grains may be milled by the grower himself, by one of the 

small conti,'.ct ,"ills found in most villages, or by a large mill licensed 

to mill prc,dcts that move through the commercial channel. Newhouse 

estimates that 20 to 307 of the total maize production , 50'% of the rice 

production, an-i virtually all of the wheat production passes through 

comniercial ch,,.,nel., and is milled by the large mills. lie also estimates 

that the 1972 mrize milling requirement was approximately 12S tons 

of raw maize equivalent and projects a 1978 milling capacity r( .,e­

ment of 200,000 tons , with the possibility this milling capacity would 

be sufficient until 1984-85. 

The commecil 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 piocess over 100,000 

tons of maize per year. Therefore, this capacity is cons'Adered 

adequate with no immediate need for further expansion. 

Rice consumption wa.s estimated at 50,000 tons in 1972 and, 

assuming an increase of 10% per year, will reach 100,000 tons by 

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

5 Newhouse. 

http:conti,'.ct
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tons of rice per yedr, even when mills of less than 50 tons capacity 

are not counted. This Indfc.'ites a surplus of rice milling capacity 

and the N'whuue Report suc;gests that in order to increase efficiency, 

mil!!: rcjr the p:oi'ucing ar( as might he utilized more fully than those in 

consumption cc-r,;crs.6 

The ]ewhou.e Peport iAlso indicatcs that nati(oal wheat 

consumption in 1972 probably %.illreach 67,000 tons. 7 The two NMC 

wheat mills havc or rated nr..dr nornal full capacity, alxut 59,000 tons 

in 1970-71. iowv.evcr. if they operated six days a week, tL- mills 

could haudle up to 67,000 tons per year. 

A number of oil factories which utili:e the expeller process are 

In operation. 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 ,iimmar 

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. V/ith regard to marketing facilities, the lack of suf lcierit 

6 Newhouse. 
7 Newhouse. 
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trucks and adequate tools was emphasized whereas milling capacity 

was deemed adcquate. 
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available,, In this table, an attei;pt has been made to arrange the regions 

in descending order with respect to mo:;t of the factors influending produc­

tion potent sal. 

From the standpoint .f tixsc co.bined factor,, .s;everal re': ions rain: 

rather hi.3h. Pet:s of Iringa, Moro:qoro, MI:ey , irtx'.'t2r M1!'! J.u.Aha,, ,, 

Targa, and Ki1irui:mj, .ro :;eem to hd-'. t>'., ;h::t i-"' :.iAl 'o. fOL, : qrair. pro­

duction * Ini addition:, ar indi,-ate(1, by the rnap)map! d rt td)!e.;, , iaA-iistri-:ts, 

and parts of ciistri:t, with in other regionr l'!:o hae. .7onsi-A'crai.! potentilil 

with re:;pfe:t to co)t of the-( fators. S -:. of th:,C.vtrs of A a ­

vial or v:o!luvial soil- of cot:,;i:ie.able fertility, but they may nee>d flood pro­

tection, drainag(, and special nmarigemornt ibefore the ccnC motu-hlt(e ,;io.d­

ficantly to protuction. 

Production Prootions 

Projection! of the acreacis nct-ded for virious food crop.- to meet the 

needs of. Tanzania by 1979 have befen made by the produc-tion divisionls of 

Kilimo. (AppendLx Ta.hol. XXIV.) These represent the acreages considered nec­

es ,:ry for a reasora!, c' supply of food for Tan.-aria, asrurning a population 

increase in excess of 3/ per year. Several implications of these projections 

are noteworthy. 

Achievement of the acreage goals indicatcd is greatly dependent upon 

Altheugh recent devel)pments inan adequat, supply of cioo:! quality seed. 

high qu:dity seods provid.,e srone optiml.;m, theproviding i good supply of 

1973-74 drought har slowed this process. 

The seed production proqram is set up to expand the available seed 
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supply through varlou! stages. Appendix Tabl( XXv indicates the volumes 

anti jproduceI .r,.:c.! Seed ,w.,.vilab1 ?970. In Appendix T.abIh, XXVi at pro­

(( I.,! d for roi,, soy ,I)(tns,sorg un,jecztion ; .:.v of t, .:.- '!ion 

from 197S to 1980. I t',..: proJe.-kionsindcropr ",ij* ".V.at, ri,:. , Lar]' 
" 

r--:li;,-,.:, .;, 3,0 :2,c :Il" ,f i:2 rGcV'd .,; :i :; :'.i!1 (:×xt:: 5 )5t' "'-]V. 
')!-- ,,& ,..,ddzEl U '11.: i a1:,: 

(l~a:HO.. i,;! : --~ r f,. the' pl :r;'i., four:,!,'ticon ndillyt 5,:c'ed
 

. l)l2Vt( , " l', , :": ,.tef i :.:u Plua; 'ouh
~::r ::tillet t(-" 13p, Ir -:;ult. 

The Th'.. iri t!. Sct i .,7.7pi y " ! p!iy a ",e: rol iP, Oi'- FCeed pro­

grain. h :; iwk-: orgai : ., : o : ]:.t 'or th(. ptuUltion 0, ified ,Cd, 

then tt r ' :- , to ,]i .. ':'.,( :h : eeJ wit!,,,;. *,c country. A mod'cer, 

tcoether v. :i, .ubstawnial storm;c, facil­:COJi pL1,nt L'1 !tf, sct t :t . 

le goo' btt ate not V.Al lcO t:djti . 'I'i(, ft..-Ji!i:..: fo: t- - ,'i plu::t 

gtY.;l phi-1.1 At present , trar:.; puit -. ier is a profi !(C51. Confideration now 

qivqe; ';u : i'!Wt io:, y) tll i'(.;out th . Coultry and toIs I)cin. t,.)o stern 

phy:., fo,. 1iiK for prot::e.g and storing seed.the loa:;ti)n o' futur. 

e, in food cropsAttainmc.:- adicquate suj'ply ,,f z-:: in Tanzania.),y 

1980 is dopen. i.::-I nt c p, i t.-ic(Cat'ss in abut;c , but al:;o upon inmprov­

ing the yield:; ) = v::rc ir):: thc arcee planted. Istimate:; of -:urrent yields 

reque'ted fro' re";ion: I ofi:-iaIs throughout the countrv during personalwere 

1973. Yields .appari-tly vary :onsiderably byinterviews in the (-,',dy patt of 

regions;. For e>:Catp-e , thw iverage yield for mai.:e was estimated at 2 to 3 

bags per a,-re on . ,, a!.holde. farms in some region:; ind as high as 6 to 8 

ban!; per afre in (them s. (One bag is equal tv approximately 3.6 bushIels.) 

of the best producers and oillow:ver, bascd upon yieds achieved by some 
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research farms, potential yields %%ereestimated as high as 25 to 39 bags 

per acre. Similar e tlmates of .:urrent yiolds and iotc.ntial yielh: were re­

.ceived fcr othc-r fwcy:i grain rc o 

In.Tiblo XII .i .umr u,': of som: of the -'i'J, .Jatiis shown for the 

six major crazn cr.):i:; undui :.y A nt) o.ithy I-nt, region.l offioilals 

said it wd:,.; , to dou!3. yield- wit!,i : ten years. 

Improved ;-uPA-,.zA pra.-ti,-es reem t, offr great stl'romi,;e for incread-


Inn y:i.l- , pirti-:uldrly on st.lllhc!der5' fcr::'';. I'er!1n:tt.ly, thi 'ind of
 

Chiang.j in' 
 ]:lc \'' little z:a.;A e'jn it re5 for :(': ivrpul .I I . le :'S.;S, 

however, I ey (!o I,-uire uH t:,ti.i zh,.;: in :'uIt u:-.0 :,t he:.A :ipra :­

tices. This indira t,,: that on i:tc.tnie ticnd- :e'l: ar: cotn, il.~lve a 

sub: tintiAl impazCt !Ion food +-rop yieJ:"u: in) thc n ,,:.:t few y-.:t;. 

llow''ever, thotqh i.!;ro.,e!" -ultural pra.tices, p('S;Atc-i]]lhl:nt popu­

lation and weedint;, offer (yreat por:mise in th.c short nti:: for in:ic-,rinq pro­

duction, one must r,',ojnizo theru are not ewv, innovations. Obviously, 

great effort, ('Spe 'il%, oni thh j)litial ani (-::tenusicmn font, will ' rrequired 

to motivate farmers to do the (extr' we: the::e requhie to i :.prov(: yiel.' 

This overvievw of factors fectilv all :;im food -rops sucgqtr.,tS that sub­

stantial increases in p.-oduction ar, pos sibl,, hy eithe.r i:ivrr'as inq .creae or 

increasing yields. The actual ,:hieve:nent of thi:; pct'ritial is dependent 

upon the availability of .
specific inputs ar the knov,,dle of prctittcers von­

cerning each individual crop. Some factors that !nflunce the poss ibilItif's 

for each crop will be reviewed :-eparately. 

http:I'er!1n:tt.ly
http:uPA-,.zA
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Maize Prodt-'tion. Varietal trials over the past six years (Cast Africa 

and Terutorial Trials conducted at 19 Tanzanian lo:.ations) showed !.at the 

top four v trictie;: in ,_'-ih test yiulded rn avcuage c,f 29'X more produce than 

the lo: 1 ck ", :ric'y. This represen:; a reasonablC -- tent Il fur increased 

prodti:t( r: 'rom thi. urze 

At i, :-;am ti::, , seed qu-nliy Is !'ein, cmphasis,( d whish should re­

sult in hi,'h,:r cejrrri- wtion and ::',);e ac9!quatc plant popt-Jations. Re.,;Oarrl­

at . h!jo-r;Y ,rated that yields -an be in::rra sed 15 to 20/', by in­, de.. 

creasirr; ! et ;J at i, ,s fr:: I 1 ,000 to 2. ,000 pl:;: prr acre. Unfor­

turlately, rr ,ul.ivltors u.-. , 00 or fev.r plants p::r acre. 

rc,.din'; *irc':: '.:::; , both v.'ithin Tir1 ;-a:nia (Ukiri,:",ru and lon;9a) and at 

the la:;t Af:i-'a Cor.; .uty Corn S4ition in , have been with 

the de-l-l,,;mit 0o iP:'proved vr i(,tir.(. Bre,'dirv7' effort - in Kenya an, in Tan­

zana have hfben dir:.:'t-d pri:%-iri l oward :nottinj thv.. .. of h igi altitude 

arear. Iio;.,ever, ti ', ne~ed for ir;'iroved varities i. low iltitide are's also 

is i~cogni: ,cd. A 1:-ret(inu and production tcs;,earch program .nas been in!ti­

ated at !honqa, throuril the as.:,istan::e of USA!D, that will cater to the needs 

of the 1 -', ,rca;.a 

rertiitty trialr ihave been :onucted at mo;st of the research stations 

in maiz,, qi ,inq areas;. Also, thw Tin::ania l'ertilizcr Comp!any conducted 

5A., Bolton , "Territorial Nhi:e Variety Trials in T.,inznia, 1966-70," 
East Afri:-ar A,;.i.-ul:ur, I i.i l'o.tstrv urni!, October, 1971. Al:;o William 
Judy, 1l'.:oala r lunp)ublished.~trijI 911dIand 19i2, 


6Annual Reports, 
 Tanzania Wattle Company, 1968-70. 
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82 fertilizer dernonstraticnr trials in the four major rnaize growing region.; in 

1971 and 1972. 7 On mos;t soils in the country, maize has s;hown no r(::;ponse 

to potassium f(,rtilizdt a . It ha:; responded to nitro'jer: (') f rtili;rti, 

all trials and to pho:,cph o (P2 05) f,0rtili:ti:: i . ,:ost. Ad.-quate nitroi(en 

fertilizatioi, .A :. with :n c:r ! - (we.-wioci, ,,.'rmqe y!i+. of:: I no 

ne .was.fertilization. . a icit (,.n 1 -;al ii ,.a. , ,- ,,os-idc,.tiitq 

phate was ur . . Thcrc fvi,£,,, fert.i! IOn with !:J(,cui-tc '. d ] P2(.) :,'h,,wed 

a signfi'Lint t:,(rntial fo, inr a sin; prcJuc ii.-: (55 ), wh,'n oth r itiput.; were 
9 

not limitin. 

DurinU th 1972-73 2'toppinq se,.un, 28.; ,n ik:e denrow tr, tion l', k' ts 

were distributi.A in sever! regions I.y thce field trials officer ,,ini hi; ,;taf. Pe­

suits reporter! by extenmion offir: fio:l four r(: .n.io':ns ho-'d an a,vcragec of 

16% higher yid for the fkm tilized h ,'h:id variety over the fkrlili.ed .:o:po.;ite 

variety an,] .,4 n6'.461 her yield:. , rosrp.rtiv, ly, for &.1w fortiliL:d 'om­

posite an(l hybrid varleti,.- over the urfcrtilized. 

Research hias shown the Irnpa:t of (oo! hu::,:ndry pra:tices stimrh i; 

7 promotion Servi-e Rorts 1971 and 1972, Tanzania Fertilizer Compny, 

Annua' Zonal .orference. 

8 Comhine! Report!- of Nordic (*enter, Mhbcyca; Uliri;uto Renarc-h and 
Training Center, Ukiriguru; Tanzania WValtle Compdnv, Njo~mbe; -olle:9e of 
Agriculture, hiorotjoro; Field Trial. OffLer, Dar es Salaam. 

9 The goverrnmevit should review fertilizer p!ices as it (oes food crop 
revili::er not discooeat.d. Also tran: portationprkces to see th,.t usec is 

needs of the fertilizer indu:.;try imist be -onsidere( if fertili::ei i- to get 
to the farmer at the correct time and assist in maximizing production. 

http:fkrlili.ed
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proper weed control (ljombe, Uklriguru, Mbeya), proper row spacing (Ilon­

ga), soil pr,r tfir, ... ... ,,r mp'thod of plantinqj (Mbeya), and control of;Jraticn. ya), 

stal, borcr (.,.jomn~ie) ,, n.iize yli.i . 10 Adquate contrtd of hazards such 

ii; ;talk !vrc,, ;, hird:., wA vild o. j), l:i is n.,- ,:,sary if production poten­

tial; af(, to T',ir Iv2;' would ,p);)car .i"KF-.1ittli:cd. .,'! sigjiifikcant :e 0gri­

:ultua (,'fi, , In 6:,t. r: 'Jior ; (.-'tm.ated lo,;-:w;e from the:;e sources to be 

its high ,l:; itl . 

i In e , .rt t i;:'on trials t three 1oe:ations (near Uiriguru, at 

MtK,,Ya , ,111'A i. K(. ), qjoc:i agro;tomic pra.:t i2 (recomrerded p!anting 

dat,, p,1 1t -. ;'uLMtion, . weed contrcl pro,: ti.r:es) when used with loual 

varietie; , - :io frtili:.,r, prtodiL ed 2. 1 timen th,- yield ob'3Incd with the 

poor hu:i"3:vr, ;ti:-,:; normally usC,d lby s.r :illiolder-s. I I When goo.l hus­

bandry prplutst_':;, . iwlroved vari'ties and fertilizer we'e used, yields 

inc'reased ,1.7 ti; n(. Using irnproved varietio; and fertl i:.er, but poor hus­

bandry practi-,:;, resulted in only I.S timus the unfertilized varieties. 

Therefore, grcod husbandty prac:tiue:-;.alune, whi:h require no cash investment, 

can have a tremeondous irpatIt u:on yield. But, for these inputs to have max-

Imum impact, the total package of improved practices must be used. 

Wneat Pioduction. Inr-reasin wheat yields by using better adapted 

varieties shows promise. In the Tan:anlan W1.iheat Variety Trials, the top 

10 Gomilined Annual and Zonal Confernc e Reports of !ordic Center, 
Mbeye; Tantwania \.mtle Company, Njombe; Research Training Center, lion­
ga; and Research and Training Center, Ukiriguru. 

IIReports from Research and Training Centers at Ukirlguru and Mbeya. 
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four selections in each test averaged about 17% more yield than that of Af­

rican Mayo, an older vr!o-ty which wts wi'!ely grown. Varietal hLl:;t have 

been coadu ;rc in the northern in- :'outhern highland area. but !;hould be 

extended to lower ,linit.:d,,- ad into the ' tevst'i n area of th(' -ountry. The 

Lyaraungu , : ¢carch is:,i 'i'r.ininc !::: itute coorintes w.: A re:,,:- wil in 

the country. The ( ovp)iny h, : ad ,in ,tn-tnIi',vat:IewhiAt ,,:car :h 

pro-jram at ":juom!ie, tiIhe south, frr several yar.; and is one 0f the ":ou,,try's 

largest wheat producer.-. 

-Diseases and bid are major pre'lu:-tion h .ars. ,r: havc r(iwed 

yields by SO-* in some ires , ac.-crd:hnj to the: ,.iri.ultura1 offi::et:, inrter­

viewed. Spraying of roo:tin.l; ar(:,i: has been reltive!y effc,:tive whern done 

at the propcr time, but re ;(:arch iht(. oth(er mf an- of contro! titerl:; nax imru:n 

support. 

Septorla , rust, and nildew, very seriouw- whcat dia.es, cause heavy 

losses. A disease, thou,.iht tc !e Uphioholus ('i', ke All) , ha:; made contin­
12 

uous wheat production unprofitable in :-ome areas of the south. 12Rl;earch 

Into the Ophiobolu, problem has been started, and select ion for reistanue 

to the continually z-hanjini rust situation is 'ct ,,'.ith" success. IIow­

ever, little genetic resistance to the Septoriz, dl , e is available. Varie­

ties coming from the Njo:o breeding poIgram in Ken'va have tJ(nerally had 

satisfactory rust t.sistance for Tanzinia but Septoria is u:sually not a: se­

vere In Kenya. In oc:e experiment at ?'jonibe, where Reptoria, was not as se­

vere as normal, spraying with Relate to control Septoria .nd l'usaruini was 

12Private communications, Nordic Center, NMbeya. 



63 

24% yield increase.associated with a 

'ertillty research hs indi:ated that wheat will respond to fertilizer 

on many of the soil:. in Tunzanla. On some northern soils where the inher­

ent fertility 1:.higher, ie :;s rez; it.;,- ha, bee:n noted. In demonstration trials 

in the AlU h.1 i l,7hthe Tan/;,nia l'ertilizcr Compiwny, a 20%Petton, :on Ju:'ted 


jifclud:;, i%,yi.:-ld : ; "her nitrogen wert, An
vurf 30 pounds ol used. in­

c:rease 0 1 '25 us ed, and a ,
,o-cour-e" when ,40pvUn "s of 1,2 were 45"' in-

I, 10-0 

g.en ha!: , mu-h Ie.;!; effective than phosphorus. In those studies, a 24% 

average i:v-.:,se occuried when phosphate fertilizers were used. A 7, , in­

crease o.:;iirred with nitrogen, and a combitation of the two resulted in a 32% 

increase. Lime, sulphur, and n'i:ro- nutrie::ts have had little effect on 

wheat yiel.'s At Njonmbe. 

Weed control is a major J)roblem in many wheat giowing areas. M'ich 

of the acrev,€e is sprayc-d with herzi-ide- to prevent serious competition and 

harvesting problens. Date of plantitij also affects yields significantly, al­

though more researf l data are needed i-,ordei- to quantify this relationship. 

Itice PioJu.-tion. Rice projwu-tion has more potential than other food 

grains on many of Tanzania's low-lying, poorly drained areas. Irrigation 

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

most of the irrigated ares,;, it is only available for certain periods of the 

crease vYh, a 30- -onzbinition was used. At Njom!c and MIweya, nitro­

13Anial Re ort. Tanzania Wattle Company, 1971-72. 

141,romotion Servi:e Roports, 1972, Tanzania Fertilizer Company. 

isAnnual R_epor.s, 1968-72, Tanzania Wattle Company, Njombe, and 
Nordic Center, Mbcya. 
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year. Since most of the rice acreace depends upon rainfall only and many 

of the soils have a lo-:, water-holding capacity, water availability [eeurmes 

a limiting factor in rice productiori. t'ew lowl~nd areas are properly leveled 

for adequate viwter dlept!, :o!itrol. 

In vir i.tv tests di! ,Morojoto, fl;c. best vrl-tic ; ur:, rifed ,-cnditions 

ptoduz:rd a?,o':t 70/, of tY yirads of varitie i.,, t( 5,i rcf-ti,.ins at l,:a :;ome 

supplemf rit,! y) water a,,il:I.i!e, hwefarr. .r:; Oreiricgatlon. I Len with 

getting less no:,.e-ha! the appr,.:-ir.%-at !y .S,000 pounti: p,-r a-vre .to-Ju ed 

under relati'.l" (;eod-c ,::tons. 

Rice yields ofter ,or-, reduc--ed by a numrbc, of p;obJ,,,:T. Bird los';es 

,.wcc .,tlatCd to !h(e OS Js 20 

30 .. The .i'", )ldst (iiseC a, cau-.:, :.' re lo::,,v- in c7fertai:" area.; and se­
17
 

lectlon for to!L-rancc is' iin .nportar! p :rt of the brctdinq p c":.1,,m. 7The
 

often quite s-vere, A it! !sore ,csji,-r; hi(:h to 

white tip nernito-le also has caused .,o.e darnacvo in some areas but ha:; not 

blcom: widespread. 

Rice breeding work .--tdrted In 1950' at floijna but limitcd work had pre­

viously been done in the Mwanza area. Currently, researzh i; )eing done 

at llona and Mcrogoro. Tanzanian lowland anz upland varidety trials are 

being conducted at an additional 10 to 15 ifficent location::. Material. from 

the Interrational Rice Research Institute are being used, but these lines (en­

16J. II. Monyo and S. II. Mwarurnl:a, College of Agriculture at Moro­
goro, and Re.ear;lh Trainin-g Center at llonqa, respectively, unpublished re­
ports. 

1 7 J. H. Monyo and S. II. Mw.anurnka. 
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orally are less productive and grain quality is not acceptable to Tanzanian 

farmer',. Thvre proiahiy is ]at ittde for improvement in yields throlugh breed­

lng of abmt 57 for up to 10 years . 18 

Iittle ogronomi:- rce,far-h irnformation is available, but the adverse 

effect of ,iel'!:; of oear hupifr'!ry ;'rctic :; is evident. On farns, the. land 

1:. sJorI, cnew-h to ,,¢rm :o,,trol of v..uter depth; rtands ar, erratic; 

VIe,edS df' 1.(:t adeCju t(,!y Controli, d: and htirvest losses are excc :;iv e. 

l'ertii.(,r i:- :.ot uff:,! on rice z Ince nost vuf i,.ties do not respond with iAqh 

yields, ,-,; the ric, IJarnt:: lod.(: ail i' under heavy nitio'en fertilization. 

Breediiqj f.ct:; to ir-prove lodj;:s; re!istan'e and nftro.;en respons!veness 

are nev(,d . In many ircas, hovwever, production could I)(- doubled by apply­

11in ,ircddy kno;;,n cro) husbandry eZchniqu(s. 

,,,.... and i.Ilet Produ:iu. oi. Both .zorglhum an(d millet crops have 

great poteni:l in the zow rainfall treis of Tanz.ania. In some areas of more 

limited anid (rratiz rainfall, these :rops have the potential for higher produc­

tion than maie. I o',.,ver, maize often Is planteo instead of these crops be­

cause bird.; often -erioly dama(i- them before harvest. 

Sorliun: an0 bulruSh millet .:'creages are too scattered for governmen­

tal bird control programs to be very effective, and efforts to develop and gain 

acceptan::e of bird resi:taiit varieties have beein only partially successful. 

The brown ,;.,c, d and ,orneous varieties are less acceptable ,and perhaps 

less dilgestiblh than the white seeded types, which the birds daliage most 

severely. 

18Estimate of Dr. J. t1. Monyo at Morogoro. 
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Stalk borer and shoot fly are also serious problem; in sorghum 1;roduc­

tion. Breeding programs are under way in East Africa that to-wardare dire-te! 

shoot fly, stall: borer, and hird re.i::tan..o. The :;hoot fly nu: sey is w'.!l as 
other lateriaI: , hon: the lireeding prorra ms are being eva Iu. d in iX,:2;an j|t 

and hopefully, ths;( pca l(fl s C n h , ovc'rco1 e.: artiall'. "-r. ut;1 ...f 

Ustimaltes !by a(;rijrultur l officers of yi-ld red(iU2! in t'ireas a gOut 

20% from shoot fly, 10V fromz stalk lborcr, and 30" from ,ir-:: Rex v.:h r'ust 

fid a way to copC with the.e problrn:; if sorqhu:.i is to fulfl i it:; potential 

In grain produ-;tion. 

Finger millet is belhi grown ,.ur-. cs,-full. in many d,- to muer'! !h
 

needs of the brewirg industry. Bird lo:;ses, a:; wcll as stvrage los ,e:', are
 

reported to be ielatlvelv minor. Bulrush millet 
t. ,et-ter sit, in tht. drier
 

areas than f!n'.jer millet, bUt 
 bird lo:%,es are mtu), niore :;t.vere.
 

Tanzania 
has had only limited bt:eding wor. on Soichu:,. and milet 

crops, However, well or),inizctl pro.)ramrs of the Cast Afri.:.t Communitv en­

tered in Ugandii are dlrczted toward ptoblems that are comiso. in Tan:.,nia 

Some worl. is being starte(d at Morcojuro to develop longer duat,)ion variO, ;. 

Varieties of sorghum, bulruz;h millet, and finjer millet from the Ea;t African 

pro(jram are evaluated In Tanz:ania in the field triils program. Nineteen bul­

rush and finger millet variety trials Wvere planned for 1973-74 in addition to 

the sorghuin variety trials, 19 The Serena sorghum variety has been increased. 
in four trials over e number of location!;, the variety has yielded ,:pproximately 

twice that of tha local check variety. In tests over the last three year:;, the 

191D". WilkI'm Judy, l'dl Trials Officer. 
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top four lines in the tests have yielded about 9% more than the Serena vart­

oty, indi--atirg. the potential for still further improvements. 

Eng(ny has bevsn used as a clhcck variety in finger millet triJ.!. and 

that Ln enyi. 20 
the top four .5i1min tcst: have av ,raqed1 '!. higher yields 

At three !. ilt'wrn Joc;-tio-,',!, a o.-al !.,rrer v tiriety ch,!)'k w s include:l which 

averaqed o:'.- ' ! of tCr, {n;erl' i,. d 

In buli:h millet t:t. Serer, Compo;it': 1 has hc,,n used as a check 

variety ait,,! Ih,', hen ii, r the top ir grain yield. Wheie a lo.:al farmer vari­

ety vas is:lu,'11, it pro,.uced oly S5'" as znub: .as Serere Composite 

The pot.ntii l for improvinq the production of sorghums and miliets 

through the u:i, of! ImproveJ varietic:, seems quite ::ubstantlal. An List Afri­

can test o;.,:r a five-year priod ;howed tha" twi, top four varieties aveiaged 

17% , 70", an! 19',.. more gtaln yield, r ,!pecti've+,, for sorqhun, finer millet, 

and huiru:;h mille;t than the chec.:k variet''. 21 Seeds of imprved sorghum 

and millet varieties are heing multiplied by the reed ,multiplicatlon unit and 

should be adequ ite to mevt projeuted needs by 1980. 

Fertility ::ests with sorghum have been limited but most indicate a ma­

jor re:;pon.;e to phosphatt and son(e response to nitro.jen. A 28% increu::e 

in yield occurred n a series of tests when adequate phosphate fertilization 

was employed. Tests showed an inciease of 1IE occurred with nitrogen 

fertiiization, and a 5351 average higher yield ozccurred when a combi'iation 

20Unpublished reports of rield Trials Offier William Judy. 

2 1 East African annual reports. 
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was used :ompared with check plot. 22In tests 
In ohr areas of East Afri­
ca, millet ha. shown response to nitrogen when adequate 1,hosphate w,..; 

availdble. RC._;Cdrch alko hs shown the Importance of proper (date of plant­

i9 and weed ::entrol. 

It- fh- 1972-73 s; ,*:,o:,, 31 P hur demon': t,or l:i !:"-:, wcrc di stri­

buted in ,: ios !'., tv field nr Ll,- ofi:-'r .- his... f. Result; te­

ported by ';>::-n:: (,: ol!i,-cr. from ti.:-, r,-,ioyit :i! (,': a:: '...,,,; yie :! i,­

crease of 71. -ir'l 52V., rt rpe-;tivolv, f r the fertiii: , wt:.' , brov:,
 

seeded ',ari-ti..: over the. L r,r.jl- ". 'I:e f-
 . "'' r:iii.o:ii ­

tic! averaged 27' high,,r ir, v.ield !t,II 

.. Lrow,' 

t!c fert i t::(:: § Ch.ito'.,1:iIi 

In dernonu -!rdtion triail!: at thr;- ,':;tern lou ations in 1971. 72, yi.1:is
 

were increa!,c(.' t,_:n-fo l r'.: omme-iv!ed -rnp 
 :.L irviry pi -ti' c '.e:,'
 

appfied to the Jo.-al varic: ier ,it. no t 
 ii ;:atin. Whren an improved viri­

ety and aderqu, t, fortiliz'tio:.. were u.-velI with 
 horo:iurbandry, an additi ,rlal
 

seven-fold yif.l d in::r,,a , 
 ;.,v:; oItaih(:. When c hu:,bA,.. .,. .',Cqi r 

with the iv'provc,! :mnd fertilized varictien , yeld:; were G'7 lower. As 

with maize, these demonstrations irdiLdte the ;)otcrntia irnpa1: of improvei 

agronomic prad:tiz:es (date of plantinc;, weed contsol, propcr ;)nt population, 

etc.) on yield:;. flowever, to obtain mxirnum results, better varieties and 

fe:rtlliz-t icn alo must be used. 

Soyhearn Prodw-tion. Due to marketing l)roblems, primarily, a large 

22Annual Report;, Researzh and Trainin.v Institutes at Uk higuru and
Ilonga, 1971 and 1972. 

2 3AnnualReport, (U-irlguru: Research and Training Institute, June,
1972). 
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reduction in soybean acreage occurred in 1964. The reduction has fluctu­

ated betwveun 1,000 and 4,000 a-:res since then. Agreoiomikts and nultition­

ists aqr(,. o:r the importance arid nutritional val:e of the soybean :rcp. How­

nver, It.-.'t,=tka~zle>:w ri;oot iv T,.:,zaiia proah,--ily will ct-limited n,/ two 

factors;: 1) tc ac:ept n::e of the crop as a food, and 2, the availa',ility 

of Mildket: r ,foo i -itm.,ri feo: u:'o 

A viilir. :;oylwan preject he; beer) ;niti,-A,"d in MoroJ'_ro Re(jioi: to 

tech peop!' how tv pri, ire soy!";s so thcy are palatald and nmu it ton­

ally eot(,]. A r:,% e:.:tractiiv; plant is A:u b-fin' I;uilt in thir:program. 

The s. ybatn sek!-tions curte:-ly avaThle were Lrcd at .Na:chinqiv.-a 
junci were" r:e! te'. .t l!(nrja2'1 They are very pro ujztive .it the low to me­

very pccrly adap:Ood .4, in e(vva­dium altitutv arra; but ,ir(. o'.' feet 

varieDi. ,.ve the 'Wnti I R C.',Lietion. T(';t,: ha'e sho.',:, that curr(-:: v ;) .

50 hushel'; of SOyhcawe; per acre *It LowA' mCdiuiM altitudch-F bUt not muchi in 

excess of 20) imshels per acre at hiqh altitude:;. 

The pot-ciitia! for hlproving yields of soyheans through plant breeding 

Is quite pror.-Isinu. In varietal te!7t'- over the past eight years, the high 

[our lines in each test produc:e'i 50. more than tiernon 237, an improved 

and commonly grown variety. 
25 

Work on sorvhans needE to be extended to the high altitude areas 

where no previous effort has been concentrated. The Tanzania Wattle Com­

24R. C. nrilay, "oyhean rroduvtion" (p-.iper pre,;ented at the National 

Seminar on Svybcans, Mlorojoro, June, 1972). 
2S 

5Reports from Mtwara, Lyamunsgu, and Ilonga Research and Training 
Institukis, Tan:.-ania Wattle Company, and the College of Agriculture at 
Morogoro. 
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pany has been evaluating introduced material at Njombe under high altitudes 

and has found material; from the southern United States, and other :oi1para­

ble areas, much better adapted than the varieties scie ted in Tanzania .t 

low altitude:;. The potential yields at the low dltitude should b: clt,.l 01n.ie 

at the high-:r iftiu'c pro;rr-r -_7osse-; a-to c;,-c:tior ,:;ione0-,e ::,adc an,-

at the high al.itudos. 

Only limited prod2:ion resear-'h on has b "one ,t lo.sohcanr: • ir. 

altitudes. TiiS MnUSt Le expanded and demon: tr,.d in the new produztion 

areas if this re.atively new -:rop is to approd:h its potentiArl. In far:n :.'t­

tlement scher.s near ac-hingwea fron- 1955 to 1"9 , an averac;e of only II 

bushels per acre was obtained and oN production farms onl; 13 busl per 

acre. High quality sec-c! ir a probletn vith e i- 51;,inces the( seed ra,)icy 

closes its abilit to gjerv:inate under hig}h temp( ratires. The soybea n In,! 

tremendous abhility to vt,"pensate for vatiation:; in plant population. How­

ever, yields are low in poor stands and under wid, ro,-.s that do not inter­

cept maximum sunlight. 

Dlsec'ses and insects may become greater soybean -ontraints a; 

acreages Increase. Termites are prob ms in most but other legume-. arean 

Insect. -ay be expected to inrea;e in ,;icjnzi:ance as acreages increase. 

In Mtwara, a treatie:,t of Dieldren was used on fields that yielde.d 26'."more 

than untreated ficelds. l:ndosulphan treatment. hv;in.re-ased economic 

yields at llonga. I)iseases observed h.ve been bacterial pustule, purple 

stain, Cercosrzjx; leaf spot, mosaic virus, and !:come root rot. Varieties 

2 6Unpubllshed report from Mtwara and flongea Research ,and Training 

Institute. 
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differ in reaction to most of thee ldiseaSes, suggcsting that resistance or 

tolerance may be improved through breedinU. 

At pre:;ent, soybeann offri the lower altitude areas a high protein 

food Crop t,,It Cori Le profitubhle to produCe. Similar op;portunitiv. may be 

avidl ii ;le for the h:inh altitudt: o(cacs in the future. In addition to the food 

poteznti-il, any ex:,es s produ,:tiun of soyb)easns should (ind a place in the ex­

port IhrL(:t. 

Summary 

Jither detailhd data for the six major food grain crops indicate sub­

stafntiadl potcr-tial for inc.reisiri the yicldL .,nd tot.al output of each crop. 

Actual inre,-ose intotal quantities, produc-ed during th zext several years 

will dept r ;upon the odditional a:reages put into pr(!u.-tion as vwell as the 

increa : in yield!'- tto ined. 

Additional land is avaihable , as indic.dted earlier. Thi 1967 Atlas of 

Tanzani, .:lassifies approximately 97 of the total land area as soils with 

medium to hi gh fertility ind with high poter.tial. An additional 22 .9''. are 

classifii'(l as hjvin(: .coils of low to meffluin feztili.y with moderate potential. 

Accordig to these figures, if all the acreage estlnateod by Berry to be cul­

vated at pre;ent were on the soil. -ategorized as having high pot'ential, 
27 

40% morv lan! of comparable potential could still he added. The poten­

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

used nov" is (i second quality be -ause of settlement patterns and other fac­

27 ILen Berry and Eileen Berry, A Preliminarv Sub-I)ivision of Districts 

,Into Rural Fcono :ones.,;: i Maj) with Xev, BILALUF (1)Rir es Salaam: Univer­
sity of Ia3r er 'alaai,, 1969). 
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tors. 

If through research and avallabllity of fertilizers, the soils of medium 

to low fertility vwith aiodeiatv, potential could he effic,.tively ;cl, a poteri­

tioi ir, re se of :c-eral fold in ceulti,.',ted ,re "e s fea:; i l,.. In vivw of 

the.e 'vdriou, Rd:to:s, i:-c.dge to f crops bt, gr',it!.tie,, di:%otCd -,l -ould 

expandi-d in " : if l : ,'tnd .",t ! were .'aillh to lniolke tin: i.-o I;se 

feasible. In the past, mu-h of the proluction ih -r.,:. hich lov.Atchi ved 

this way. 

In spite of these potentiakls, if L cnia c;ho.o to wdhi , increj ;t, 

food crop produ! tion by con-our,)ging a lrije acreat, oxpio2.l, t.xistin( 

problems would hco compou n drinI. ones cand,1d0. Labor i:; 11n ipj)ut 

that is in very shot supply durincj peal-. lAbor p :ri,:. Sinc,-e ,,npower is 

a cru.-iAl limiti:,g fa-tor, icee o d output. of the ioa:f t.r,,iie: miiy !o dc.lhi'v d(l 

more successfully by intensifying and inckre si pR uctiol on x;istinj 

acreage;. Achiev.,rnent of higher produc'tion "hrour;h iyreaed yield.5 has 

been demonsirat,-d to Lo possible for ea, :i crop throtiqh betti-r hu:b,;indty 

practices, bett-r seed, the use of herbi.ides, and fertili:,.t ion. Mo.:t of 
the current production, and perhap. a stah:;tantfal part in the fur :eeahle 

future, will be pioltuced on smallholder units where the ability to purchase 

inputs is limited. Consequently, it is fortunate that improv(ed hu:-bandr/ 

practices can offer the greatest promise for achieving in-reascd yields. 

Re.ommcndations later in this report will in-lu.ie sugge!:tions for p,-o­

grams and inve;tirunts that irc considered to be of grcatest benefit in 

achieving the increased food grain production potential. 

The discussion on the potential of increasing production of the six 

http:in-lu.ie
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bcsic food crops would be incomplete without considering this fact: The 

dixclsJon to dp)ply the new technology will be made Dy Tanzanla's two and 

one half million farmer!;. They will de::lde whethur or not they will work 

tow.trd rouii -Anq for the ::;ar.et in addition to meeti r.g their family needs. 

"Ihe rin.l fa,:-tor will fl:1V tho !;rrall farnr.-r'; deci:s ion in ,!c:ceptinuj 

fhic::./ t :: 1 o> a ; a :ul;: titte for proven tralditionl pra.-tie(:s . It will 

take tif:.a, doan i tny In (,ducatinj !rirmer.s to feel securEr: and comretent 

in h, n'li g th(- n i agricultural techr o c ty. 

Siuri:j farmors; to undncrstnf( th(i rew tLcJAi 'WlJy, to make dezi.ions 

lbascd ,n1 know'i litrnative:,, and in he.'oci-Ag oi, .. ien in organiziJ and 

mancig iri, th' w*:w te,'hnoiogj-y ::unt be ,a:c;Acd Cs fv!,,|onsibilities of con­

tinuou'; out-of- ;:hool CALK-d ext!rnsion.t ion and 

The way farr.t'rs resplori in a:ep:ing the nvv., tec:hnoloqy will be 

greatly conditionc.l by the (I trust the armers in the gov­i'!if.idend feel 

ernmc:at' s coflete rve it, providing the: 1,ewV iliput'.; o'"d in the capacity of 

tie tlov(t1I1i(ent to Uood )ro.-urem: atih IvlrktinJ polWgtkO on lnts ies. 

AL.o a part of the farmer's deci sion will be hi.e lbility to trus3t in the 

instiltti)ns he will ha: ve to r(ely upon to ,-rvi:e hir., lie mu:t (gainconfi­

lence in the nov: sed, both in its I)rodu.:tion arid in It; availa­anoi::. 

bility. If he is to use fertilizer, he mu:t ):now he c.an get the crclit he 

needs and that the :ooperatives will stack the fertilizer near him. 

Ir a large mea:;ure, thc responsibility for the farmer's transferring 

his reliance upon trfaditional ways to scientific agrL.:ulture will lie with the 

effectiveness of extension as un institutionalized educational arm of gov­

ernmient. The farmer will give up the traditional practices only when the 
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now are found to provide him a new sense of security, Therefore, extension 

must prove to be trustworthy in the same ways traditional nethod!; have been 

trustworthy. 

One firial word <aLout the future. Tanz1.ni.,'s need to ii:r,,a.w.e iood 

crop produr:.tion is iruj' nt. An !hi farhner' c of :trity !ydi: u:( 'A ­

bedded In tra'litio ,l !,tid:ez;. (On.;€cqu:i;'ly, the .rn?:1( fittllvil 

advised to inrovicld ti rci( rs , on ic :;n Wy the Ir,,.Iiputs f ,lbsidl li:, 1-zI l­

tial ten-year pcrlui ,. Providing inptui:: thimowl; rub<; id/, v.,il r ,tl oi,de 

the risk fa:tor for t!.,- form:er whil,: (liminati:. : ti-,,:oin l:.: probl:::. o" fe­

terminrq -redit .. aorti.,inc,nd r-.;&kv(7r ini Jo] n '. 

Tal ftl raortc to l will not niot,.,ate th- fdrmers to overnight ch,3i1ie. 

They must hae (ducXat(:, a ippeacld to, and prr:u,-ed to tran,; orm Tl n-,linia 's 

agriculture. 

Exp(:riencLe from. two lecade. ,, of dgrizcultural develot;;rent in the devel­

opiflf count: i. s)up'tl.; the Conclision farrers will not ddopt liw agrioul­

tural lractic:-(.; without: 

1) go,.(rnmernt lolicies that make tgricuiture profitable and assure 

the new agik-ultura1l input:.-; 

2) new technolo!;y that as!;utcs substantial increases in pro'uction; 

3) effective institution: that s.rve the farmer's need-,; 

4) an extension :;ervice that talkes to the farmers trustworthy ajri-­

cultural te:hnolcojy and assist:; them in successfuily applyinj 

the new to their land. 

But given ll the above conditions, the fdc.ts are clear enough agricultural 

technology Is available, ifapplied, to meet the nutritional requirements of 
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the present and groving population of ti.e world. Tanzania is no exception. 

What -an Tanzania do to jnoti',ate the farnicrs ? Tanzania is fortunate 

in havinrj I it; politi:al party, TAr8U, an institutional stru::turc that comes 

fare to fj.r, v,,ith ca::h farmer at th(- c:ir.-)e l','.. TANU i. solidly -:oramitted 

to itirf:,,';a. ; ,cjicuJtuz.il produtton a7 .:et forth in The Aru::hr DIcl,,ration 

IrA 1~,NU'!',i i: f' *,: f-_ i,:e' Two O fnt-r, "jlir;:: ';-f. e : %; in T r,A:u­

_!,ja poil't 

And hv.,au';, thr, mnin air.i c'f ,evlopriecrt I,- to (;ot more 
food , r. '. for (ur!,,.:- .leO.:", fl:.ust be 

.ha_!k , i'r! U! A,,U :; 'orm.-itment to aoriculture: 

o ;:,1itor , (U- purpo:: 
to ir: ;e: 'ti :I& i , rV-,Itur. I ro!) Tiiis in' . lpro'i~u of 2: .:: . is 
fact thff o jdII' ro (ithro ugh '.-, , w ::x, (:-v oIlop o ur :'(U tr --
In ot ci s on1' by i n::*, 2 i r(J our - thes ev.z L.;, , proiu:':io of 

.
thing.-l! 11 we ge ,'-,-foul avin more moricy for evcry Tanza­
nWa 1-1. , 

The J)er' . ontiiti g: 

l:Vek.j'L,(iy w.r,t!; devu.i;(;.: ent; but ,ot everyl)ody under-
Stalnd: and, a :7-pt!. tie bs i. rcqurez:a(:nt,; for development. 
The i,':t r.qtiir( rr, nt i:; hl U wu:k Let u; go to the vil.­
laqcJL: ,t,1A tall to our people, a . e whetther or not it is 
posiL],, for th,-m t(, wowk i.,rJci.29 

ror ",:i:t.i, to ',J)(!',d up the pro-ess of farmers improvitig production 

of the food :rap:;, TAdU must be involved in all phases of Tanzanias ncation­

al eductiti i..sl J)Eograi to i:oti'.,it, Ia r'iwr:; to irnprovc their ::ultuial practices 

and accept the :now tech nolw,,y: 

TANl1's nrio!t i!..po:ta nt rolt should bo in persuading farmers 
to vor i.ird:: 'n vw.: r(, jr~r teir aronomiz- practi.-es;, es)eriallY 

28'The Auha I-,ratio, and TANU's l'oliv'y on So.ialism and Self­
R.lii.ajc (D.or os SAl uit:: Plubliuity Section, TANU, 1967), p. 14. 

29 fThe Aru:sha TX!:zrit Ion p. 14. 

http:cjicuJtuz.il
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improved practiccs extcnsion re­
also should bc informed of newBut TANU 

TANU should 
commends. Thr, t.jh its euhcational work at the circle level, 

back extension's; re-ommendjt ions. 

e in yields in wiol?-e can I,,(,- a,-hieved
Since fro:- r'(t to 200V i:ieas s 

can, by ,:(lu..ctinjand in weedin , T;..:U
by gettinJ c qoo)i ctdflni of PlIi t 

a." iv.proviin3 . tn;n(, , pr~t:t'es,,,rior ii.and pt-Lt:d~iuqJ f,:. ' !- to 


make the decisivw contributio, in clcsinq Tanznli,!',: food cjp.
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TABLE IV 

Tanzanian Food Crops Study 

RANY OF MAJOR 1'00)D GRAIN' CPOPS BY REGION? 

[ 	 PeanutLs, b 
Regi , Hajor ro.d Crons e r 

,a :- e 1"heat . ),,ice . sor,-hu. !1.i Il(td Soybvan,; 0Oilseeds 

Arusiha 1 2 5 3 4 0 	 None 

Coast 2 0 1 3 little 0 some
 
minor major miner
 

Dodom-a 1 0 little 2 3 0 	 castor beans, 
SUn .vwer, 
sesame
 

Iringa 2 4 3 4 0 "
 

little
 

Kigoma 0 3 2 4 0
 
little
 

Ki I I 3 2 majr
ianjaro 4 0 	 0 


Hara 	 1 0 3 4 2 0 

Mbeya 1 4 2 5 3 0 	 major

b 

Morogoro 1 0 2 3 0 scneb 	 little 

bHtuara 2 0 1 3 4 sme	 some 

I.indi 3 0 1 2 0 sc4meb coconuts, 
ground nuts, 

Simpson 

Hwanza 1 0 2 little little 0 some 

Rvutia 1 5 2 4 3 0 some 

Sh inyanga 2 0 1 3 4 0 some 

Singida 1 0 4 2 3 0 some 

Tabora 2 0 1 3 4 0 " sunflower, 
little little ground nuts 

Tangai 1 0 2 3 0 little major field 

beans 85,000 
hect. 

West lake 2 0 4 1 3 soMOb 	 major 

aRankings based upon available statistical data and personal interviews with
 
regional officials. 

bpotential considered good in these regions. 
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TABLE V 

RECIOIAL BRXtI)( W.' OF FI.11!0 RVESi PRODUCTION 
ESTI!LVfS FOR " 1966-191 

t.jota 

1966 1967 1968 1969 1970 1971b ;ti,,mlRegien 
---Prod itt ion 

Arusha 80,Or0 26, 1(). ) 53,0(, - 11 ,0( 110,)'01 6(1 , 91, 

Coast 1,0, 4,0,),) 4 ,000 5.00 2,00 ,! ,000 

Dodnma 40,000 28,009 6,009 20,000 67, 000 6,5,000 8.0 

Iringa 80,000 83 ,0Wf 86,000 26,0G's 90,000 72,000 11 .,) 
rKigoma 23,O f 20,600 17,0(11) .',(}Gf) 26,000 2"/,00f) 3.6 

Kilimanjaro 50,00 46,0')j) 49,0 00 41 ,000 28,00 28, 01t-) 6.3 

Mara 't3,00a A0,0 20,01( -1,00( 23,000 13,000 3.2 

Hbeya 67,000 52,000 54,00() 53,00( 67,000 62,00 9.6 

Morogoro 100,000 60,1)00 51,000 51 ,000 36,0(0 65,000 8.5 

Htwara 4,00,1, 3,000 4,000 5 OGO[ 12,0"0 19,000 1.5 

Hvanza 40,001 23 ;00:) 33,000 41 00-1 74,030 _0,000 (.8 

Ruvuma 20,000 :0,003 9,000 11,000 29,000 S1,000 4. f) 

Shinyanga 65,000 39,000 23,00n 20,000 36,000 5,00 4.1 

Singida 30,003 20,00 25,000 14,000 27,1000 19,000 3.5 

Tabora 80,000 62,000 78,000 53,000 30,60f 30,000 8.5 

Tanga 43,000 50,000 67,000 1i,000 o5 ,o00 10 ,00) 1o.4 

West Lake 2P000 2,000 200 3,00o 3,000 (4,t1 .5 

Total 739,000 550,000 638,000 487,00 719,000 021,000) lOu.0. 
(rounded)
 

aFrom Nemulouse Report, Vol. 1, June, 1972. QuantiLies expressed in metric ton. 
bNot yet revised. 
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TABLE VI 

REGOON. BREAI , OF KILflIO IM!RVESTED PRODUCTION 
ESTIMATES FMR 1,'HAT, 1968-1 9 7 1a 

I. Total 

Regio;I 1968 1969 1970 1971 
-

MILiona1 
Production 

(m!tjic t ()Ii:.) 1968-71 

Arush 13,052 i0,89l 30,000 5 ,OOdl 35.3 

Coast -- -- --

Dodo - - -. -- --

Iringa 14,502 15,370 6,625 15,980 31.4 

1Ii Mall 8,500 9,000 6,000 5,500 17.4 

Hara -- 90 50 25 --

Hbeya 5,062 2,180 10,000 6,500 14.2 

31 --Hrogor, -- 238 35 

Mtwatra-----


Hwanza ......... ..
 

Ruvuma 400 405 400 450 1.0
 

Shinyanga -- -- -- -- --

Singida --.....
 

Tabora 2 ...... ..
 

Tanga --.....
 

West L.ake -- -- -- --


Total 41,518 38,174 53,110 33,486
 

aFrom Reioral. Staitistical Abstract, 1968-1971. Quantities ,vxpressed 
in metric tons.

bOn the basis of other data, ihis probably shoisid be 40,000. 
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TABI.E VII
 

RECI0NAI?. !;.HAIl)O4 OF KI.L10 ILMVEW!STED P1iDUCTION 
Et'.;.!1 ,%-ES FVoi IIAD)Y, 1906-197 1a 

='oLal 

Region 1966 P)P,7." 'r' 
- - -

II 
--

,(t P7', 
--- --.--.___________ 

19 7 1 
I ,,t

I r.i tc ti it 

knf~ ow; )(J ~1~'-1 
______________ 

Arusha 500 -- 1#20 , 16 " 1? 

Coast 11,500 9,(,0() 3,007 4,571 12,5u0 12,5W) 7 

i)odoma 15 10 203 20 20 10 --

Iringa 370 1,120 1,778 ).t 3,610 ,,487 2 

Kigo-- 1,025 0300 711 1,.224 1 ,425 4,000 1 

KiIit.Lanjaro 5,6)0 4,60U 7,111 7,217 6,00H1 5,00() 5 

Hara 5)0 1,050 3,0.7 5,181 9,0w) 3,000 3 

Xbeya 22,5 7 21,148 13,627 22, 853 31,22? 34,000 18 

Morogoro 25,G00 30,000 20,31"! 20,316 16,50"0 2(),0() 17 

Mtwara 4,000 2,250 1,123 1,2?4 5,0(1, 8 000 3 

Mwanza 12,000 4,000 7,436 20,31. 15,000 28,000 11 

Ruvuma 800 800 609 66( 616 910 1 

Shinyanga 10,000 7,100 20,545 12,627 20,500 7,500 10 

Singida 100 100 60Q 406 1,00) 500 --

Tabora 32,000 18,000 43,000 30,779 26,000 16,000 21 

Tanga 3,500 3,000 2,540 3,04.7 6,500 6,145 3 

West lUke -- 5 9 13 20 95 --

Total 
(rounded) 

129,500 103,600 1?6,100 131,500 155,000 150,000 
" I 

100"' 

aVrom Newhouse Report, Vol. 1, June, 1972. Qa.nlLitie,. expressed in metric tons. 

bNot yet revised, figures for Mwara revised on ba:;is of sub:;Cqueut infomation. 
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TABLE VIII 

REGIO,"\I. BRFAKDY.'N OF :ILTO ILRVESTED PRODUCTION 
EST1&TrS FOR S01,Gl'UM, 1968-1971' 

7. Total 

1969 1970 1971 NationalJtgion 1968 
I'roduc L i on 

1968-71 

Aru:Aha 6,250 4,000 22,000 7,000 6.1 

Coast 4,990 4,160 1,300 1,300 1.8 

Dod c'a 10,000 5,000 6,000 1,000 3.4 

Iringa 590 560 235 220 

Ki gy-a 20,000 24,250 26,000 27,950 15.3 

K11 ir:.injaro -- -- --

I.i--di .. 

Hara 4,500 5,000 5,600 3,000 2.8 

Hbeya 470 570 6,000 4,000 1.7 

Horogoro 15,000 12,090 8,823 2,800 6,0 

Mtwara 4,9 0 20,000 19,000 90,000 20.8 

tP :a 9,100 10,000 1,500 270 3.2 

kuvura 900 900 506 308 .1 

Shinyan-wi 10,00f" 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 .ike 2 50o 2,700 3,1O0 3,50 1.8 

Total 135,02u 125,555 190,455 193,838 100.0. 

aFrom Regional Statistical Ah:;Lract, 1968-1971. QuanLities expressed 

in metric tons. 
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TA.BLE IX 

REGIONAL nIFAKIaM7 OF ILAI V.STED PRODUCTION 
ESTIh\TE.; FOR !tI L.Tf, 1968-1 i71' 

,. "Io(tA! 

Ilat i onha I 
Region 1968 1969 i970 1971 Nat itl
 

196S-71 

Arusha 450 -- 10,000 3,500J 3.4 

Coast -- --..... 

Dodoaa 11,000 5,00 6,000 18,000 9.9 

1ringa 1,660 908 490 640 .! 

Ki goin 205 215 245 250 

Kilinanjaro 4,000 3,000 15,800 15,000 9.3 

Lindi -- --

tara 16,500 17,000 17,800 8,000 14.6 

Hbeya 71,500 65,700 10,000 17,500 40.7 

Horogorp -- --

Htwara 410 668 1,500 1,017 .1 

Hvanza 6,000 7,000 1,170 700 3.6
 

Ruvuma 3,200 2,500 320 170 1.5
 

Shi nyanga 2,000 1,870 2,450 500 1.7 

Singida 10,000 2,500 11,000 10,000 8.3 

Tabora 3,044 1,030 12,165 845 4.2 

Tanga --

West Lake 214 700 800 900 .1
 

Total 130,183 108,091 89,740 77,022 100.07
 

aFrow Regional Statistical Abstract, 1968-1971. Quantities expressed
 

in metric tons.
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TAIBI X 

REGION\IL BREAKI)M. OF KILIXO I!APVESTED PRODUCTIO 
ESTITRS Fo: SOYBI.6'!;, 1968-1971a
 

%Total 
?~at lona 1 r tion


Reg ion 1968 1969 1970 1971 
Product ion 

1968-71 

50 -- -- -- 5.4 

73 288 337 162 92.8 

Went Lake 2 2 6 7 1.8 

TraI 125 290 343 169 100.01. 

aFro.' Vcegional statistical Abstract, 1968-1971. 
Quantities expressed
 
in r.'tric tons. 
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TABLE XI
 
f.M1. iTI:,.IIN,,T., r'" !~C!',P
I'C '('TTT"T1AI. IN TANZANIA
 

Lan,l rca Na. no.C of 
in "'ion Cons cc.'t iv To"a 

Pegion .. , t:ith "o;. Iand rcnnnd Area in wit.. Total 
Potential land "!sc Annual .dequate over lODn-i Area land ':cw in 
Clas.. 6 Cla.s S Rainfall RainfaI la Iainfall Irriated Area Cercnls 

_ _ _ _ %__ .,. nil. t 

Iringa 29 1,205 5 < .1 14.0
-1 5 .99
 

?torogoro 20 33 1t217 61 < .1 
 18.0 .48
 

.Ibeya 16 36 1,444 24 5 to 6 <.I 20.5 1.03
 

Ruvumx. 17 1,214 5 .24 15.1
14 66 .28
 

Tana 11 34 1,112 30 2, 3 .17 6.6 4.13
 

Kilimanjaro 13 95S 3 3.40 3.3
is 24 1,96
 

Kipoma S 27 957 41 
 6 < .1 9.2 1.30
 

West Lake -- 56 1,038 44 2, 4 .23 7.1 .40
 

,".an:a 4 19 916 1( 
 6 .16 4.9 2.97
 

Mara 4 1,209 19 2, 4 -- 5.4 2.70 

Arusha 7 10 941 3 2, 3 .24 20.3 
 .82
 

Coast -- 27 1,17% 10 Z S.4 .44 

.,!tara 3 34 1,3.; S <.1 20.5 1.64 
?odon.a 10 Is 556 " 4 0.2 -.
2.10
 

Sinrida 8 '.S 4 12.
11 -- <. .86
 

Tabora -- 21 940 3 6 
 .1 30.1 .4S
 

Shinyanva 
 -- 9 361 -- 6 .2s 12.5 .39 

3 Adcquate rainf.ll, as c,.,uted, consists of nore than 70nn of rainfall 9 )-ears out of 10.
 

http:rainf.ll


TABLE XII 85 

REGIONAL OFFICLAL'S 

ESTIN&TES OF EXPECTED CIHANOGE IN CROP YIELDS IN TANZANIA 
;EXT TEN Yl.\RSaOVER FIE 

Haize Rice I'h eat ForguuI.MiIlet Soybeans 

Yield.prr cr(­

1. Curr t avorage, bags 5 6 6 4 4 3 
2. Potent ill, tags 25 30 22 lR 12 15. 

Poitent ia] viv]d .i a p( . tntage 

of current 

3. Maxirrmn, rotential, 7 500 500 350 45O 300 500 
4. Reaso,nhi, Cxp.ctt .,on, 7. 200 200 200 200 200 200 

Changes in viel d cxpt4tcd from: 

5. Cultural practict,, 7, 50 65 25 40 40 45 

6. Expictations/year, 1;. 5 5 10 5 5 5 
7. lmprovcd seed, 7 30 10 15 15 20 30 

8. Expectat ions/year, 7. 10 5 10 5 5 10 

9. Pesticides, zb 10 20 25 40 40 20 

10. Expectat ions!year, 7. 5 5 10 10 10 10 

11. Fertili:.*r used, 7. 10c 5d 3 5 
e 5c 2d 5d 

12. hxp'ct-ations/year, 7. 1 1 5 1 1 1 

aData In Line. 5 through 12 show the expected relative inpacts of certain 
factors on this changte in those areas %Jierechange is sought throlgh 
intensive extcijon efforts.
 

bif government decides to increase sorghum and r.illet production, birdicides 

must receive important ,ovenrni .nt input and thi as well as the use of 
in:;ecticide; at ihe fa m leve l can have a relatively large in.papt. Because 
of the rather heavy lo:;ses of wheat and rice to birds, control can have a 
significant affect on prothcti on. Insect and disea:se control can significantly 
influence soybean production. 

CThe use of fertilizer vn naize and 
.orghu has a nmucl 
greaer potential for 
increasing yielId than this figure indicates but because of the relative cost 
of this is*npuit it i.; unllikely that fertili:er will -uake iuch irpact at the 
subsistence farm level unless heavily subsidized by the government. 

d,ittle wori that would indicate the potential of fertilizer on rice, milet, or 
soybean production is available but again the cst factor would likely slow 
tip adopt ion of this pr.ictice. 

CSince acceptable cultural practices are w,ic widely used on wheat, grown in large 

scale agriculture, there is r-lativcly much less potential to improve yield
here. Therefore, more must come froo changes in fertilization practices. 
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7tra'nsptn, proceasinqq and storlngware necesary In a~oppnrcla 

food marktijng~sse Theyenac-tevleoth'pdu, 

tiey-MSrr padfr otior p rformiig these functions will v~ry 

In diffrent evironments. They als6 will vary w1iely between countries 

and, considerably amen regions within the samte country. 

Tanzania should -search for a means 10 bring som'6 kind of pressure 

upn ahagency,,in the marketing system to promtote efficiency within 

that system. In a private-tradher marketing sytm.competition Is 

rolled upon to promota this kind of efficiency, which It does with varying 

egreoes 'of effectiveness~. Since competition is not an effective force 

lI the Tanzanian systen, other methods orcievices must Lo sought. ~ 

Consideration igiht begiven toIpoe~ nd moedetailed records and 

"Teporting,systems. The establishment of representative costs from the 

~ f 

:~t -, 

most efficien~t cooperatives as goals for oth~ers to achieve might be 

useful Efficiencoy likely will be galned, primar ly, through thiprovement 

of the capabillty 6f the managers of the various agencies, tihrough a 

meaningful sytmof accountablity for all respon'ftbl persons, and-----­

: 

through a system: of: personal reWard for efficiently accomplishing the 

-

-VV 

VV Marketing costs and 6ftsto miimz the der spei­

attentionin an effort-to gain increased prduction of food crops in 
V- ~ ~ 1 - - ~ >V~ VV; -V ~ ~ ~ V ~V -- VVV -

-V*V 'A- -- . V V~V V ~ V - j- V -~~VV~ VV VV - VV 



Tanzania.. 

Maiize Marketing.~
 

*, Uing 1969 and 1972 production and consumption data as Indicators,, >
I"',,; 
significant surpluses ofmaize were produced in only fourlregions of. 

.4,,.....
 Only in M~orogoroTanzania: tzidoma, Tringa$ Morogorof and Ruvuma, 

,,Region was there a surplus In both years. (See Figure 8.) in all other 

reginsconIswuti exceeded produptin in those two Years. 

Because maize is a universally Preferred, food, in all regions, and_ 

its production Is less than demand in most, the mvarketing,, system is 

primarily adapted to local sales. 

199Newhouse 4 projects an apnual production increase of 3.~5% between,*~' 

aintain living standards wtotIprt-mr hnand1980 ~~~~~~to 

that will be necessany to relieve rnitritional Aeficiencies. To achieve 

a significant portionrof these objectives will require concentration of 

toward increased maize production In the regions, with highest 
.~efforts 

production poeta.Although Inrae.production shuldlh/3a-goal 

in every region', teslcted regions wihhihsto6tia 9yhuldb 

looked. to for fillIng the, urb~an demand and -making 'up th n~viiable K k...
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need to increase if major reliance is placed upon increased maize 

production to provide future food needs. Likewise, significant develop­

ments in the raaize mark.etin systemn, will derr;id attention. 

WVheat 1.zarheting 

I'Igure 9 provides a visual sum. tion of "het surpluses and 

deficits by reqion for 19/0 and 1971. The data ,n, .vheat mrketinas are 

probably reliabl , Lccau:.e r-.st of it is produccc: cc ;.::-rci, !ly and ;;:, se:j 

through the leglc marketin.j system. lience, the !,'Zitional .. ;ricul ural 

Products Board (:.AIt) r,,U.9 estirr tes probiLly are good cq.prox­

imations of actual output. 

The messdge in the data is unmistakable. Art ha was the surplus 

wheat producing rw-ion. N.o other one chalenq;ed it. However, other 

regions do have the Uapability to pioduce marketable surpluse:s of wh. at 

in Ole future, as indicated in the last chapter. 

As in thp case of mai::e, the e tiuiates of deficit are b.,scd n-)t 

on nutritionally adequate diets but on es:Imates of what was actually 

consumed. The introduction of nutritional adequacy as an additional 

variable would p'romably have increased the deficit for these rc(ions. 

Given the increases in per-capita consumption of wheat and popJulation 

growth, considerable expansion of wheat production or wheat imports wil 

likely be needed in the foreseeable future. In addition, nutritional 
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enh+pancem~ent would expand these requrements frther. TheMarket~' 
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found ~ ~ aeadeiet ~ to beItopcieadt~ ~~ ~ eptePytmmk 4'-

Ito7 to.Tecretiseful coti r e icse n 

Impoveentar ben attempted, 112~?"~ "' 

wtbpsntlevels productonDon so f. the oranizationa 

structures,evcs'adfclte'~~ ~ tb ~ hogotth ~ 4'4 ytmne 

futerd4eor~n and n.r4mr Thr Is oolitlestrae';thre 

wel wit>"' h' th eamo psiilt. 

Th~dqayo ri storage througho.t countrB tOI uneven. 
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stoag lossde tof et ansysrhadlem thod en d toeeditbe 

tih.oegaondlesa ntetr' systemi ohrdl ltsarg en ouebeinnpceonh 

srtogi Insttsstrgcosss ue aore madegepecill tend tomabcaqitl, 
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FOOD-CROPSSU-wTO 

Tanznias Intl~tioal~nl-atructur ha, a ervs~v Infuene o 

bot prdc.o n akeig Insiuinh hs do notprou 

Ilxbiiy Inoain an tasfomto r l c~ocpsv 
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from uliall people. Th onr'pltcl 	 ntiution have changed44 a 

party system 	to one party. Primary andJ pseQ3)ury) dat~ionu aroin'h early 

'phssof a revolution: They are being chan~ged from IntJons whose tra-

ditional function was edlucating children to qualify for the next level of edu­

'cationl into educationalInstittions concorned about the deovelopmeont of Po. 

ple. The lending rolicios of the Tanzanian Rural Doveftopmnt Bank~ calls 

tofor Increased 	lending to cooperatives find ijamala viljagos as opposed 

Suffice it to say, change is piosent in k;ey Institutions.individuals.. 

Ba~sic Institutional Infrastructure 

rour basic institutions relate directly to Increasin~g the production of 

'>P' ~' food crops. They'are: 1) government as a ,policy plannirng aind adinistra-

2) research Institutions responisible for developing, borrow­tive Institution, 


Ing, iod adapting new and supailor technology, 3) extension as at) educa­

tional Insti.6tiow responsible for aidinlg the farmer In appling the new agri-


I cultural technology, anid 4) cooperatives for providing the needed agricul-


Inputs and for marketing products.44
'1~4tural 

Considering the current situation rind the covnpotence'of LOiose Insti­

tutions, their ability to efetveypa and. car u ainw food 

programl)in Tanzania can be,chractrized this, way: 

two grea 

4crop 

' 1 losmnsrtv 	 r has to Itdatge
4nrsru 

44'4!It is stogycommittedi &,6 ae by com~petent and d.edicated 4 

peopl at' 

4assets: 

~lea dership. However,. It lacks' dejLth in trained an expriece 

level whic~h Is cruciaI to program Impleentton1. 4%q<.th okn 

'4 4 44 	 .- 4 4 4 '4 4 .~4~4.~4W 

http:products.44
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-2 The-g 4rea togAA t-s a of-to.-gricultral-aB-a 

~444'subs 

44. 

A--'-

~ A 

-, 

-

4
-~4- -­

unertndn abu the imotnce of gJvJ high priqjiqy to research thal: 

will have an oal payoff B~uthonesty requairesMcIig, the factL Oe research 

iAUWn a re thinly ninnod and not prosenuyocaabicofoprovidingthno 

agricultura pohnloy, needeJlto sbtatilly ncr5oa ifooc! crop yiolds. 

3.Exeson has one major asset in that it has pr~ven Its effective­

ness In woring w4th the fairmers who produce certain export cros ospe­

cially, ton, coffee, and tobacco. B3ut Its credibility Is veryi low with the 

Istonc&1atwrs, 

The m~arketing cooperatives hiave a good record In serving the far­

wh prdc cahcos In the short run, problems will surface In 

both providing agricultural lInputs and in the marketing of ood1 crops. But 

In thie long1 run, the cooperatives should be equal to the, task If steps are 

5. Tanzcania has a national bank whose function is to provide needed 

production credit through cooperatives. But the lack of borrowing experience 

byAA farer and of lending experience by. the cooperatives for food crops 

A 

-te 

Is likely Ini 4 the short run to place limitations on farmers borrowing Ito pur­

chase neeagiculua j Inpus-. 

a 4Conditions for Chahce4 

If~ the roles of Institutions areotopbe purposively changed, at least tts 

folwn codtin ins'en:1 The pur-poso and direction, of change 

bo~beclear.'- 2) Peo~ple mutIU aipprociate that gaishing 4,perience and do-

mptnc o prom 1nOw t -uWeO 43) !People must,s time. 
L A'fofunctinsloin co~ 

~ 

1 4 

4 

-r A 4 ''' -
4Kf 4 

7 
444 ~~ ~ '-n>j ~~-,,~ ~ ~ - ~ 4,~A ~ 4-L-44 ~ 4 ~ ~ ~4~ ~ 44~4.4~ ~~ ~ ~ 4 - 4 4 4­

4 
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tracditons and norms of operaition mustbe dvlp 

The case of the, Toznian Rurat De~velopment Bank, Is JllutV >THD.. 

Ova.The RDBIs nowv undergoing policy chan~ges from its earlier oj~iV 

of making comminecil loans, largely to farmers engaged in aoxport- orientedl 

agricultume, to lea~ning to cooperatives3, -ujama villages, and group&4 of far­

mars. Difficulties will 'arise and time will be needed to work out loan ol- . :. -.­ , ,­

icies for farners lacking adequate colaeral. Political loaders, ad"Onistra­

tors . Institutional loaders, arid farmers, mufft be porceptive to the fact~that 

TRDB c~ould be destroyed and cooperatives and ujamaa villages rendereid in­

effctvef hoban wrepressured to make lashaving questionable po -- -

tential of being re~paid. While TJRDB must, throughb Its policies and opero­

ting methiods, be supportivoof national policies and programs, It must be 

protected from pros s to b.~welfare agency. 

In the future ei cornpetenc&,of th staff of the Regional Cooperative 

Unions will be the single mnost- im~portant factor in Tanzania's success k 

agric~ulturil credit. That about 5O%,of-the union cooperatives are today,­

4 .judged as performing Well Is evidence of the 'potential of these young Insti­

tutions. Whereas,,In the past TRDB has, primarily conscerned Itself with loan-_ 5 

making fuprtons, In the future it miustiplay a dynamic~ role 'In dovojo0plng 

thi ledaShp competence , tecooperatlves. The evidence at hand slUP- Y', 

.~ports,,the conclusion, that the com~petence of union management,: rathe tha 

:5-~the type of project, Is thedo"'inant fco nh ucs~f on 
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enowt slce xpr rp In reserch, organizaton, managemeont, 

and farm educatlon (extensRion). That experience should pontu the abso~-

iu oecsityr of iin o priorit to tf development of mapoe compe-
Lecefoubirecean o~o ro arcutue Thog the~deeomnt 
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and imlin~tui fanmber of manower' srtegies, Tanzaia can 
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To do4~ so il~l reqire tit t, uoi, i ros be played by four types o~f Institu­
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an iI,$titiitof must appl y new metod esniltIcranghepouc-, 

~v~ tion of ft rp.AdI utiiit far-reaching cagscvrn l 

phases uf extension.tms reonz UthatIts peetlwlvlo rd 

bility (.omes, from ailmost sole reliance4 upon exhortation as Isptaymt-0 

4o d I wrigwt tbstnefrr. Therefore,~ exesimus hrply 

fou Itsobjectivkes n its methods ofselection, trainingj1 and spriin 

~Extos Ion,,aIs6 must weed out of Its fieldJ stf th9o ar'n-ial-vh 

fcle ow task. Finally, b~ford talkiabout addignwtan con~ 

:ters and expanding field' staff,- the present extension trniling ceters us 

be made to turn oitL CXLonSl~n workers who know the, motneo arix 

t<o the farmi production information hnown~ to be trustworfty, practic~al, and "' 

' profitable. Ibnbedcded Jnt trainiing mut ba extensive Hoeld experience, 

Theextnsin wrke should be able to do with 'hisown hands In the fields 

7~7I7. ~ whate willbe reciomnding to the farmers.. ­

- ~ -. 4~- To blame all the low credibility on extension asbanl insitton Isi '-4' 

i~L---'unfair. Until there Is adequao tech nolog y, for all the foodi crops In all re-&4--.47A 

>4"-ions, -extension will have limuited new tchnology to take to farmeors. Also~4v­

4-44444until governmient policies caoiv ssur adequate supplies of the new arcl 

tural~. inptztsandthe cooperaives can deliver them~ to fames - 'tc 444 444 ­

-'4-rd-~should resist eductin farmers In appJyhtg the Input~s that~willnot be avai-' ' '-

Able. -- 1-­

4444 ~ ~ Th of4- Mr 444~cu44e 4-ur~ 4;4l.le.444 

'Tnzni mutwt a ses of4 urec-4xmn 
4

4 the role It has;V44
1 

a s4,4 4 

4.4~ ~ 44 --44U'4-4J4 k..44a' 444'44% 

44 - -~4 4-~4~ 44 441 4 4~ - 4 44~1~444.44' -i 
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'K4KK~4KKKK.K-.KK-.K-K- -. K-K ~KKK-.~ o~ciK theK~ family. K T~iough - K-K KK- K K programs,K K - for'K 

K-' lnCreaSIn9KK-
KK~ K- K 

K- KK~K K K >KKKK­- KK 

K-K-.4 K..K-K-K.K-KKKK'KK-K
K.KK-. K K K-KK 

K 

K- K K-K-KOffOOCI nrrn&,-~.II1 DO ~m~1~aIjA through 

>KK 
the formal AnsL~w~onaA K- stnac-


~KK.
K-K-<K.K-4K-K-~KKK-K-

K.KKKK.KKK- -~ K.K. i.K.K-'KKKK..KKK-KK.KKK-.K-K-.KK-KKK-~'4' K.KK-K
K-~ K-AKK-K-KK-~K-K-K-K-~~K~K-K-K-'~ w~If~~w44~K K-K-~~ ~ K- K- KK-K-Q 

K
K. 

>~KK-KI ~K-<K-~A4P~K K'- KK.K-KKK.Ktitros KK- r9achosK-K- methods~ omployed within tho 
K-

K K-KKKKK~KKK(~ K--tI~ and -,formal structures K-K-UK I 

K- ~KK-K'KK~K~~ K -K- K K- K-K-.K- 'K- ~ K-KK4 KKK-K- 'K
KK-IK-KK-4K~K~~K-KK-K-K4K VK- KKKKKK. K-K- K- K- K­4 K.K.KKKKKKKKKKKK--CK'KfK K .'K K K 4~K 3 ~i1K-KK-9K. KKK-K.KKKKK4K-.KK-K-K ~ ~ Kmu~L.~Jf y toK-K-K-K-K-K th are beK-succossft~l--tako~IntoK-K-acCount7

9 the IntoriioI ones. - KKKK.K-KKK;K-K-K'K- - ~KKK.~ 

K-' K-K-KK-~K-K 
- 4~ KK~K-~ "' K- K-'K-' ~ K- --

K~K-"KK-KK- - .K- K-- - K-b-K--- KKK.KK..4KKK.K-K-K. K K K-K K-"K~K--K K-KKKK. 
K-KK-K-43KKK ~KKKA~KKK'LK­

1 
K-K-KK K ~ wo*~ gro tps, whoso originK Is 'v~thin4I~ tribe, and tho role of A. ;KKKK-K-K-KKKKK-K-KK 


K-K- ~ ' K~K-'~'K-K~ K 

K-K K-K KK-K KK-K-KKK- K- ~K-----K KK-' 

~~K-K.KK-K-KKK-KKK-iKK-KKKK-KK~KK-
K- I.K-KKKK 

K K- K-K-K. K-K KKK-'KK-.~KKK-K-IIK2K-K-K-K-K-K'K ~. ~ ~ 2 K- KK-K-K-KK-K-KKK K-K K- KKKK-K K- (~n1 ~i ~er ~ ~ ilIus~~ii~ ns ~ ~ KK-KKKv~K-~i33drops K-

K ~Cji~~A~K K K- K-K-K-> K-K-~K-K K-'>K- ~ h K- - 'KKKK'K-KK--K-K-K-K-~K-4K­
4 

K-K-K-KK4KK~ K ~K-TK- i~cire5K-K- ~ -'K-K~K- K-K-K -- KK~'K~ K'KK K-KK-KKK K-K-K-K-K KKK-K 

K K K-K-K ~K -I~'~~J' 4 'K K-- K-
K-

1 
K- K~ K-KK4.K-K-4K-'K'4K-KYK-~K-KKKKK K 

K' K- KKK- K-~K KKKK. KK-KK-KK K-K-Ki K< ,K-K-i'~~.~ KKKKKK-'KAKK-KK- KKK K;K-.KKKKK-.K- 4
4 

K- K K-~K-~
 
K K K- ~ ?Ion~i1obj*c UI~KI~O
LIVOSW porLaa~Uu~g K:KKK-K-K-<KK.K-~~KK-KKK-~/< .K-KKK~K-K.' 'KjKK.KK-K-KI ajlrum lanci K K-~KKKK-K-KK~KK~ K-IKKK- 4K-K- K ~ KK-K-KI ~K'-K-K- KKK- K'K"K-K-"K- K-X~K4K-KK <KKK.KKKK-KK.KK-KKK 

K K- ~ K- K-K-K "IL' food t<~p~ thO On () to keb'K-~K-K-K-~ K-K~ K~K- KKKK-K~ ~ KK-~.K-KKKK KK-C K-~KK ~(K-~A K-K-K 'K KK-KKK-K-~KK-

K-K-K-~K-K~ KKKK-KK KK-~ 4% K ''K K bK-K 
K KKKV K K K-'')K-~K- '> K-K- K-K-

K-K-

K KK-K-K-

K-K-K- K. 4 ~.-A K~ K 
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I - for a4 baanceid nurtoa diet .. But famil v a" health 

s i -i i+iu ,:i ?':,:i !+, 

and well-b'elng 6nd 
t
he famn b Importanc o n 

tritin n physicaland mental health will bedeoisiv*. Theset values andA 

understandinqs will. condition thir response to tho g*oromenitS allout~~ 

Ofodt Increase Uod crap production andJ in the failies' consmin 

more nutrlitious arnd balane diets 

i 

AThe Ujanmaa Vilage 

The most fundamental a 

A 

d far reachingj chaNo now undeiway In Tan-

V nia Js the chng fomInivdu-ar ration to coprtvamn 

Sf-porta 

-

and the ujamaa vfliage. WIl1e there Is much In Tanrzanian tribal culture to --

draw upon in moy,,fg' toward cooperative faning and the developmnent of thei-A 

ujamaa village', _thero are also po~werful tsaditionS ink Individualismh: A~far-I 

-mer Is Inlined t~o ;T farm my piece of land for the benefit of my famly 

- In President JulilusK. N. Nyerere's policy statemeont on #800101151n 

and RuralAbo omont" the uJamaa village emerges asTnallsmost im-~ 

nt Institution. According to this policy, farmers are to mo0ve from imdl­

vidual farming,, perations toteua ilageand cooperative, 

A V~ 

44iin. 

-- Atred Indiv~dual farmers. Govern ment-sup~ported agricultuiral Inputs--seed, * 

fetlzr Insecticid~es, herbicides, and credit--will be channeledA~%Ato~ ujma 
AA AA,AAA AAAAAAA A- A a hal m lnAAvilage rthr h.AanAo the t nd.on h l farnhtv.. 

i'sdfAltAi f wit t obAeAtivesAofaprogram designed 

++A. AA+ ++++ +++++ + ++ At A A+AA+ - TA "+++r+ + +++ +++ 

+ ++ ++?+,3++ +++ +++ AA+A,+)A +++ 4 1 A 

-' -I -# +A? AAA+ ++(' A-m- AAA+I AA+A AJ A A +j -] IA I'+++]+P+++ 
AAA++ ,+ + +++ ++ :+ + 4A+ +,,AA +A'; + A -++y-;A 

'<A AA+ AA: F: 
1 

A.A AA AA' A A ++A A' I A : 
, 

AAAAA 'A+ 

f++7%i ,+ +++'A#+" A+ j+AA AAA AAA.+ A 

-­: + +++ + +i 
+ ! r opA..,]:.+++ 

.. .. . .. .. + :.+:i + i:i:i- AAA++,+,, 

A-' AA - A A:+:+++ , :,+++ 

k 

IAI AA 

-

:++ A 

A++ 

AAAA A~Ito encourage al ple3Jfto 
cultural pr od ucAion. 

,AA FAA participate and to beneuit~all frmIceaeA wIA . gi 
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deelpmn to yil eeis ufcett elevate telvlo ingof,41 

lae 
Gtvetheovey'ra*achiuE emntof haigcrae SO uaa vis 
thtaetdycivroe,'tgso~evolopment, a perrpualveocsei 

i~deto't~*~8 Th ~Wp1 iod time to mko the penty or-, ~V''­

gaizeZ4jamGaa villaq ecopomici-ily and socia~lly viable. 

While not concuve, argely baas~llimited data for onalysis, 

vidual~~2- famnuFFo1llae asrsle in a decrease In agicultural, 

i~FFI4'FFfood 

proctnAccptngTanzanlia s commitment to. the ujamtaa village, serious 

shouldtiobe raised about moving too rapidly in creatig more of them. 

Apaouse ma 66 needed to cnldtto evaluate, and to find out how to 

asuctoucs ofteuanvillagle as Tanzania's fonain ntt­

tio .Tai~naanot~ffrdtodisrupt agiutrl rdcinat a tpawe 

e-"%Qonouoh "J s so essentialI toF both the'countryl s, economny ind the welfare 

' 

<;There is much concerrn about ujama~ vilgsbcmngeooial 

vlale Iio'nstitutios, as indeed th~ey mnust. Hard facts areo needed about the 

J:wrigoFh'ilae ogieplc formula tions, n to deeo h2ed 

1etCrmephsst ae hmscal and Fcnmial viable. -Clar-

Ity F;'als neddi qtI.matb'scan conomic viabilt when' 
1 

FFFIFFA1'F4FFF 

-

1- 0 'A 



) 	 2 ~ 4 

A 	 ~ a 

4 
~' ~a~aa ~ a~ 'a ~ ~33~~aa. 4 'V 

3 ~ 

~ ~jj~a ~ I aff4
 

~ ~aa 3a 3 A'a~'T.Aa-a~3 aLa ~.Ii'~A44'~ ~ 

~ 	 a3~A~a3AA 	 a~aa3' 4,3 ~ i~r *r~~ 	 ~ ~ 

~'~a3~a a',,, S S*W 	 A~3aj~Iaa2 ~ ~ 
A~4a3aa(-a 

r~agnitio~ A1~o t~oo~d orp o~o~r ~t$$nlUons o~ Utction~ ji<
aa 

3 "a''','& ,.aa'aaa a 	
'.3,,'.,, 

,aa''aa a.~ 4 a, 
asJ.bi1it9soEn~2~oge~s(br 

a 	 th~sevhi~ ~ ~~>~>w ~ A, a A 	 ~ 

,~gos ~n	 
~ ~ 

8l~ce 	 ~~nla*~8grJculture
b8$J~9a6~OPOVJW<a0 a 
~~'aA< , a 'a',>, ,~<a~a ~. .>~ ~ 
Ia' 3 a' A Ia, ~ ~A,,j 

a,, ~, so toe ~ ~d~f~r pIacin~j a trott~ed (urn >3".,,,,~ 

"'aA a.'ith thoptOpLl*IzIor 

-	 ~spoci~llyth6~a' m~n8g@r in ea;~z~ou~aavi1logo, 	 A a 

a3a,~ a' a -a a , I 	 'A 

a ,~ other tI~as~ thrpugh a t.i3in~d farm mali- a a 
pIitovlng cconoi~4ci4abAlfty. 	 ~H~v a 

A A 	 ~, ~ I ?~h~~33a4 

/ C 

a a gee, ~anan ~*JCmaa v~lIogo~got 49ricuItu#al prQchWtI~m ona soun4 on4 ~j1~- a a aaa33a 
4 	 . A "a ''A ''aa' a'
 

a out ho basis? 110w ~ ca~Vthoji )now what 1nput~to apply,, how to t~ppl~
 

3 	 aa -~ a 3 - a a - 3 

a a"~ a a aa a ~A3A A I
 
aVaf a 'a 
 a 3 a a a 

IaAa~~jA3A thoiii, ~ 	 laa' I a' I 

a 1~flOj1i '3"
 
iaaa3aa'aIAa a 3
 

V ~ a" 	 VI,~1I~. thnnnht in "'' nattoms r~nn- .a' '(' 

aaa'~ a3aa a 3 a 	 isj~equlrod work a' a' 

~AI*YdJ~79 mu~iz ~ .~ UUJIJJ'Rg ,..
 
' a~
 

0WtiV~ rarm~ *nd ujamoa ayiUJJgps2 InlUally Work OI~ thea ujomap vW~gos 

4 a A a a a 'a ~3 
'0 ~3~' 3

3 a a 'a',. 3' a' a',

aja3'a'i~~a ha~ct ond demand1n~. roquiro groat discipline, will, aQd3?no- ~a, "'i 

a a 	 A .. IAa~3 e~'3 (3a w ill be 	 lt~wilI 

3 

3j~ a
 'a' ''aA al~ 

a 
3 a "3a ~ 3 ~ 

4~ 	 a)af 3 

~3,AAA, a 3 CO~I~~.~4d Of)U. 	 'aI a' ~ 

_ 

(3 ~ _ a a a Iaaa ,3 'a '~' 
I 

, 	 a' 3,,,,' ~,iIaaaaiaaI33a. a' 	 ,,,,, 
4-aa 3, a a a" I .a ''a -a ''''" -a aa'jaaaa''A 'a"'aa''~ 

2~', ,af X ~ aaa 
~"a'~~ ~ 'a '' a I 3~ a a a ~ ''''3a a 

'a a 
a A3'a a aa a Ia "a -a j~~a a. aab. 3aaa 'a a;: 

a' '" 4aa. 'a a 3 

3 	 . a 'a 33 a 3 3 'aa 
3 

'ala'. a.'a3, .3 ~-a a 3 a ,, ,, A. A~ 33 	 A a 'a a a
3
3'I'-a, I 

a 	 '-a a~a 'a 333a) 	 3 

a ,~331.a' -a a a a>.. .. A -a 3 3 
'a" ' 'a ' 'a a 

, " 2 a a' A A. 3<" -a a a a a<-a, 3 "a'''""'3A"a "'33"'>a 
a > aI a,,. >3~ 3Aa( -a, a a a'> 'a 'a' a 3 a 'ala , 33 ,aI 3 a ~' v-a> .'a,'..33.'a3.-a A>"' 

'a'a3'a3' a a I 133 "'A a" (C - , , ,~ia ~,aa'a 3' ''~-a.a'.'a',,aa.,a'~-a 'a,, 

A 
a 'a "3 a""'a A 4A'''a'aa( aaa3,, 'a 33 aA3 	 -a~I ,A a'a ~.. ,a al3a a a aa 'a 

4 a 3 Aaa. 331a' 3 3 

33 >. "a a a~A3aaI' a,A 'a -a'. a. 4 a a a~.-'3'' 4333.~3.-a. ~3 3 ~ a 	 aa'a , { a 3 aa a 3 a.-a3 -a~, -a ''3""3 I ~a-a '3 AX ~ a',. 
3 3 

-a >3 "a 43 33 _ 'a a a 'a "-a' a aa 3~ '.3 'A ~'.a a. .....aa3i4'3'3 1 	 '.3a (~.3aaa'a''.~'.'a"aa33a.a"a
3 

43>. 13.''.., A a3' -a ~ ,'''3 ' 3 '''a '3'a~ 3 a--a' '3's a a a -a ~ 3' ~Aa," af3-~-a3.3Aa3.~.a'aaa'.3'a~A.. a
 
3 
 3 


~4,3'33a' ''('a" '33''-a>'"""3'aaa' -a.4~~..'3a3' II-a 3 '~ ~4 3(3'. a a' """' ~-a ~a' 'a
 

a'>' ~ a'a a ,. a ' '('>3~.I>'93'4qal'' ~''a .{~...A;'a 4a3a33
 

3 ~ '.....'aI(3
>A Ia 1 '333''.-a 3 a, a" ~ 3 ,.a"3',a '.a a'*-a'(,- '"'a 
.3'ala>a'3a''a34i"aa33'3''' a" "'a -a 33 43~ a a..a..a3a' ~ 3 a a .I aa.3" 

aal.laa , a' .'.'aA 'a313 a 3 ' a .a '"'''a ""''3a.a '"'"'"'a' a 3.'. .3333.3~ A"'-a.a.. a-a""4 .'a-a'4-a. a ,I~4'a>a33' a 	 a 3 .3'.. A4aI(.~,a.'a,.aaa.'a at' .' *'a3.33 a334 
'aaA'la-a.a. a' 

''''a .'a3 33 .. 'A 
3 

<"'a4'."3'a 
3 

(""'Ala'. ~a33 
4 3 

'..~,..., I3 .a23,.,
3
V-a. '"'~'a'a ,>3'a'33-4a..-a 

'A"4' 	 3'a-a "', 4 3 
.3 '3'-a ~3a.' 4"a'333a'a33"3'33('33> a'aI 'i~ '3-a. ''3 

'a..' 4a'.' Ia'a'a AI 	 3'"' a 'A a-a''.'a'.~''-a.-ai3 
4	 3 

-a. ,a aaa,>'.',I ~ aa3~a 
'''a'a'aa'A'-a;A . 4.-as 3 a 3 '(""3a'~ a a a 'a '3 I''a '~' .1 a 144~. 

3 <-a 
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 3 
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1 
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4 
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" ~ L3'aa3a~ 341a 3 3 ~ '''.3.13113-a 
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NURII IN TANZANIA: 4 

PREENAND~~- PRO 

As sggesederl~,'Ite pr a ry bj cive f tis~2 a)4, ISBA4I 

nurto 1n Tanznia To~-- dota, h4nlssfcsuo 

chllngsThe' f- ist opmn h'urn urtoa'tts 

is to makR~Lproecton of1)the nurtoa requirements in980 

rs 
4 

41t. 

The t rmrIndicetof theps usrRootdourreti ofL tuthis nwr men-sis 

section. Then a o nprojectio Tothe nutitonl Stuationasiexpe usesin pw-

Caoiand Protein Cousmpt onnEstimate 

ageand body weights. Anfltvnna'of) uuriina reqiop~remnmnimltsfor9 

wigh datta (Tabl M~O.a stonu*4populton siaa beattind) usingropo 

dtef by6Pohuatio essadefeenc oniauplyin) annua e grntofthraes 

dA rteof 2. 8%twaes ushd prov te priodr 196-1 e d0 odu3.0%or 97-175 

and -of 4-%o9618.Teeetmae r ie nTbeX 

~ ,4 

-5' 
44 4 



Reer>d~ use 'svea p'ioeI'ures todtemn the dietaryrqie 

"+' '" .. !lhi 4" 4'j. t '. 444......a z 4 . 

age, losses r meat.pr...... an, oerlosssap 

-,regardle cofuedorox ronpid.Isumen an usoaly.75 graslflpasb tor 

ace,!,eah pson, wlrequire 40 
 g mraqs of cproatl 225 kilgrams, 

ofcee~spc ea.InadiioIt foi tiholtrecommne eahTaznincnwe beans, or nuts 

agber, louts, nd miscellaneous crop Thneyon cilix mthg s ..
 

te ardult. orTh 75 grams of peas, wilaily.etth cm 
other 

fivyars pof requiresl eno, w)ll ahierev of betr cquity 225 tilograms 

qsulitgo pro tiwhe ther smarcen enerotenofdsorerwe by cereal.alue4 

Atersalligsfoanotrma fiescel (35%o) frops yonumptciln, (six doaths 

a ,1 hg1 ooialdam 42ilo-.......mn cereal peroteinto produceioaeqdiofreletate iihe will help 

gram riespeiely~o. he qwaity proteein tTeurioarequirem eentof bette 

caorultionsl wre baedcrtcasumrtizen alneds loum poei, hog 

rerseAnbas qusmsliar poortonutri)ionahits oteinoreq ireen ri-p 

42 1"asur godutliatonofthr ouce o 7' bolgialaie. .potinofpore 
After allowing -fr~~m fielt o cz4m~ othi al ~7''' "­

for uiormal 
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SCALULUATTON OF 	 TIMMURITmUNAL REXUIRE.STSOPA 
1tAV~kkAE01 TAWLAZMIM 

(Calculated from recco.a'eded, daily Intakces of~ nutrients for East Africa) 
f.-S 	 + ;: : 4 7 A-.4 T ' ' " - : : ' '- 5 +... . .. :. A2 . . 7 " 

Populationv Kito 	 Protein
Age. 	 Coalories,8R 

10-1Z5 	 12 2,350 6
15-20-I 	 2,8 00 5 
201aale 20, 2,500. 65 
20+feimale 14 2V500 60 

lfi, 10 31000 90 

Average Tanzanian requiremnts A 

(1djusted) 	 ,706 -S 
Pro~duccion rqitmns3V340 92 ­

-(Requirement x158, or35% waste) 

A --+:++ + :7's-\_.++ ++7:++,V )+.++, +, ++;?: +? : + : + + '7++! 	 2 ,+Note: :1<Data wegtdb ge and physiological- - - - -groupings- - - - - - - - - - - - - - - - - --'-4--A ---'A 

~2 Requirempent in addition to ithat provided by mother's milk 
3~Very active, not pregnant or I~nctating 
4~~ .tv, pregnant and/or lactatingVr 'is7- .4--? - bs-'A'-D--7- - - -- ;--< Si 55 5 S 	 i£s -f A 1-- 'A-AA-S'A-AJA->AA+-;7 

P-'-A+ 	 +t- - ' 'A4 - v--,. A+V+< AA:4'fl 'As 

5 
.'"". :i] <'i7 ":, -;'- ' -,." i .: +s ? 7:f: T 7 t 7 7 -7:: A S'4 ;Bi 7AAA 77 7": ,!777-	 !s7{7£ : -S1{' ' 'I 

LAverage Tanzanian requirements for most critical nutrients, (daily). 
- ­

-Ka 
 ~Prot(g) Ca(S) m) VihAIV) Thia(mg) Ribo(mg) NLP(M) VitC(Mg) 
:require- .,: 

- A: -I ? +?' ) A: ;, s-+): A. A; :: 4 A 2- :?'A " .' ~ : A' 8" & A V 2: 
4
4 A' i : 4A 'Ac) -+"+ 	 4:) SSs.A 4A- 4AAA

5 - - -	 7
A' * ~A ~ j' Y-+A " .m 	 :nAx-A- ------ A4- AXj I,? -+uments , 2170 60 -0.60k 15.0 3860 1.1l0 :1.30 14.0 25.0 

: + ++ ;+ + +: :+ : + : :; 	 : +++ + :
,++:++++++++++++' .+++ .... + - +' "+1 :+:+5 s 5<ASA--:+ '- ? + : ++ S . S - S S A S S+' ++S + -+:s- ' + +- + + 'A+++ T + ++ s,-p......... A A -' 	 S 'As'-AA--: +:+ +++;? + + 


A +#+.- ''-++++++:£ +++ + +++ +++++ +;: + :?+'+1 7 7 ':>; + +i: +++l+:+-++ + +47++:.,. + ;1+ + 7 ++:7+ :++ : 2 '-:: V AA++++::++s.A.A++:+}i-+++ 	 S Aii,~p A S+ac+a in S -?A<?AA'-S4A''+++;: ',, -+ ''+,++''A "-" '-'A'+ A-SA'A S {Van,,sand / + : -SS--++:: +/+ : ..... -'+++ 
,i :f+i:"++:+? + +;< '++s+o . :, -e - ++;?+-- +++,A + :: +fr:- :+: l: '--......... " " 7" 

:: '< :, - ... ++; .; , + : -j, A ~ A : : : +- 4 4 s s?: : ;: :<<+ :+ :+ 	 7 +7:; : <::: - +,SS4S A: : 

~ments 340 9 09 23.0 ~5940 1-~--].70 2.00- '22. 0- 8.0 

~' A. A -A-A44A1.-\ 	 ­>A4 

++ : +:/,+ : ?-	 1 --

I: +	 + + + +f':"SS + k++: +>+ ''+ ++ AS':' '+A+',+ -'A,7A­-!++ 	 ++ + -- /V /Sf M'IA 
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In iiCt io tc pita l le ana f 

Vs.ing those data, estimates wore made of the per-cpt calorkad 

ovafllb4 for cornwmption In'1969. These were 2,076 kilocalories,"protein a 

and; 57.4 -grams respectively, -Neither metthe requirements5 for a nutri­

,tionlally dCluOa diet. (See Taible XV.).. 

!i should be~ emphasized that these values are averages for all of Tan­

-zania. 'Theodonot'~reflect how food is distributed between regions, within 

.. regions, or within faMIis * Great Inequalities exist here. Also, If the 

1-Buoauo Sttics, 1969 Household Budget Surve (Dar as Salaam­

of Economiic~Affaiks aafd Development Planning, 1972).
44)Ministry: 

rFood Composition Tbl for Use In Africa '(Public Health Service of 
the United States Department oflHealth, Education, and Wolfareand rood 

-

Nutrition Division, of the food and Aigri-Consumption and Planning Branch, 
Several difficultiesculture Organization of the United, Natons,. 1968). 

arise 	In making this computation-~ 
aOften an lLt-mgiveii in the Hlousehold Budget Survey (HBS) can only~ 

bepartially matched in the 'ood Compos-ition Table.~ 
bRopcorting quantities In metric tons, 1 000 litres,, and 1,000 "other 

., 

units" In the H111 necessitates, anapproximate conversion to grams equiv-
alont. Generally, I 0O irs wore considered a metric ton, of food and, 

.> 

following, Niewhouse, 10,000 "Other units" were also considered-a: metric 4. 
ton. N~oiadjustmants were made for variatic~nslIn moisture content. 

C~acuatinof the portion, oftho food crop, onsumption thatcome 
4 	 ma ize, minor; adjust-4 

-,-~fromidome'stic productionl requir4lnowiddgeof,,Imports, exports, and fodx7 
'l'he.casas~ofwheat aud 4'romoede~rom prior stocks. In 

,nent~ ~ ~ ther11o&~Fo~r~ t~,BS, f. igurcs were redluc d for 19 69 dom' i 

'4reduced, 58, 597 ,metric' tons and wht'flour 22.S500~ 7~
~-'+'~ ~Th'meant thnize ,Il&& was 


'4 
nlpopuiatlon ,as<
 

-	 "~ "Tale VI-2givr, ti'a estimate of 196V mainland 
liin Jrlv4 in 	 4hquse.44­llv' populato1264ip an$O~d HBS manln 

pultion. Tu,1969 popl------n~riatas0.92596 4ofmiln 

44~44~4, 
h.shod Is4 estimated a 11,689,925. 

Jr 	 4444 - -4, 

- 4' 4.4L 4' 44444 ~ 	 ~,4444 J4 

IL 4 4 4~~4444 4 	
4 4 
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1969> 444444 4*4 44444 

4~~~~~'~K v''n> Calories 

%444 Reqire Grms 

Protein.<4'~4"*4~ 4''A44~ 

'> ~ ~ 

44;~44All4 4'-4 

>'~ ~ ( 

food>444 

n lu 

44443ources2i 

e imports) 

4>44 47~, 

44 ~ 
. 

4y4444">.4 

4 2,07 444 44. 

~ 
~4~4.-. 
4"~4~4.4','-'.~ 

(.9267)-

4444 44444 

57444 

4~4 

' 44 

4444 44 

'''"'Cerea 

(i c 

grains 

u e Wports)~' 444 44 

' 

~4%4> 444>'' 

4 

96 
4 

A>~~'4'>.4 

' 44~4 44 . 

4~ 4 

. 

4432 

.''"' 44444j4444' 

25.5'"'4' 

)<4 

Domestically___ 

4444'4<444444444cereals44444444444 

produced__ 4' 

and4"'V4"4"all' other'"1 

foods 2,011 (.8743)" 55.64444'"" 

44444'4~44 
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44 4 
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4444' ~ liv births. 444~44.'"4 4 44 
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roocrps, bananas, lo'eoeds,.vegetables, fruits,*fish, and anima 

016 t wilcniu t rdcda aratesufficient, to manti the - ;:~j 
aton and refriger- si4-

Y :io 1>cn aviabe more $Jfilnt~use ofperishable prodt~cts. should'4 ' *-­

-- ~ ~ Svea nu-4.7~4~trients, no~t found4i, crroals, deserve specific attention-,< 

4-~wK[I<4 1 Vitamin A: A shortage of this vitamin has 'caused blindness In' 

Tazna Dairk green vegetables , carrots, red palm oil, and liveraro rich4 

-2. Calcium: When a dit osists o:food primarily of,plant ori4-4 

44n 4444caliu requirementsare hard to-meet. Finger millet and taff are goo~d 

4
'~~ <444-"sources but, are not widely grown. Dried whole flsh *5.an excellent, source 

4-~ ~ (itotenea4 whoe). Ab..... 10 grams d-Idly will provide enough, calcium to bal- 44444--4-4"4-4 

anca itbsdo cereal. protein. On~e glass of milk~ (200, grams) -WU -

-- ~also provide almost- 50% ofdite laity requ irdients 4or calcium In.:addi tion "4-­

to man of th B4iaisadiai .
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CHAPTER) ~~ ~ XPNINO ~ ~ ODCO ~ )V11CNTANST ~ 

Numerous obiala etionedIn Chptei'i fV and Vpreventfod crFop 

prduondnnrki tfng'r eoxpanding 'as rpdy asrquredI for ri't11 

11a adqac.I thIi chapter, atteoin~ willtb fcused fdilyoln the 

pevsv cutua coE~nsierations that uneri mayatecntans 

Net ttnto wil e ie the0~prfaO cntrints to Increasi~ng foo~d crop 

prouctonnd 1icn to crcia arotn s Finallpr~/ty cat­

eorles fo allconstraints in the suibsectf Will b etablished1both' lin terms 
~~~qo DCshTh-rujrbotUd"3CkS and lon-run,constraits.4 ~ 

taUey sthol takInt consideratio the forme ar hi faK 
Hec, wrhyoattenton'as wa o aii a ndrhirstutoni a 

71rugot h yer lof clopialrrulepio r to gaecember1961th 

tance fro govajni cniernmn.Eprec ouldaut~ he farmer li hsurive an 

trdtbisoft pa't.iHence, fmn btecamen a way of glie.Al famuiyr 

4 4 
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'I -- activitle Ad-a -'A<rd-ro-A n a-ur ng-a mSl c teJ m r 
A~ '4 'A ' ~ 44, 'M Y 

goenmn as an exploiter ratr than a heler A hedvloe msrs 

fo It. A ' A 44A 

Aibi OperatingA.AA Ar a.AA f(IL A'A"A I su sse c agiulue th far w4,'AAas 

solfsuff'tun asA an ecno4 .AA''A'.'A'AA Th land as thr for Hie L 

j4nU e.ar Posse ".. fl'A the r4<'&'r4444AA a grc ltrl n : li a 

hi's AAAow6A'4AAA, his own. tool his own pAre* an ol'onto 
4 eA' 

times'-A and neghor"ede when heAh 6xtra-laAot He providA know­

hA wandth m'AAAAAnt InAA~AAplnnng hso'sandcarin utpodc 

gernmen~~nt ihgral Ivnncrese coner f~~h fome an i.aAAAAfl as LAA 

humanAAAbo .IAiIn 'nhipeaflHgIJAA<'A4 
4 

A4A',A A'A But.A the Ta zanan.ov'nm n trasat this.~~ coner into ' ' 

proram toA~AJAwhc theA farme wil repod 'flo Iste amroseh 

banefts'ecneevt Aotibtn toard the Goermet' objective 

ofA" Imrvn th qualit of' I eveyon Sic''r<Aa 4fe 0 AAA.,oh 'A? 

An peopl Tanzani live In"?~ rura arAa and4 ar A""tgalprtoacltr 

of' faAA iej th way the reso'd tA th' GoermetA cal to'',~'' A'memod-A 

erniz agicltr Is crucial.''' 

AAAAAA' A44 A A A 4 A 'A 
A " AA A 
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'th crucial questIOn Iswhat< ;.>
in LaitoalariutueIntoa mderno, 

are dom1nant. The followingqit stoc 	cutrl Ip~ationrestrants 

ihve a compellng influence on the, Governmenoft's Success
contrins 

odcosIn otiatng nd ssstig armers~n Increasing production o 

of farm people. Tsjbal -ultu Wos reliance1)5-The, cultural5hertageJ 
-on which pople survive, the dominant 

,F.~W~I upon-~2trtin, th na~o margins 

copo stPoienteid to family)su~bsistence~ needs rather than the,'
;-j~~~,~'>value offo 

a~gKki,will notEI paaea
WhIottdcfl'bpricev of~Frmrueuuflririjm5arke ice But 

produce.,th pofit ne agicutura technology canc~uo 
l cutue 	 ThiBa,.15dlcopld with 

2) The concept ofinostmOIthesornh 

enomic reelobenthe reqentundres~maton'f te tie rquiedfor 

place lto emhaiso urgncy in timefrentetaitionnalulur 

rempeo o wlpmntof aineprc the dev e4ss5~~'-5'~.55... 	 too--sht40for accomroshont a-

Is a~~v rograpd Inancas~ie. wIetblisheed tm ols aretosorlong-er 
proc 	 failt 	 aicultaltcnoo can.erastc 
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In the short ru, th ft and~fundeUrsanding reqireod In trans-'4 4 4 

forin Tnzanian traditional,agricul~ture may be rostralnng in~fluences on 

the overnment's commltment to motivate and assist farmers Ini substan-, 

~~iayL4Increasing th~JIproducion ofa foqd crops. 

''~"~4~ 

I"7) 

SItlon 

'4will, 

4Gvnprimar and secondary education's, orlontation-'-which tradl­

tinall has~entoad promotion tth next' higher Intttinl 

rather than toward uie davcllopment of people as human resourcos-'-a major 

void axists. cAs longj as It continues. farm famiies will not' be assisted 'in 

developing their utiderstanding about scientific agriculture. Until this' por­

oi' theeducationi'system Is reoriented, primary and secondary schools 

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

,. -

'' Mont. - I4. 

"4Primaryroduction 

"4 

Constraints 

The constraints.tiiat restrict the expansion 'of food grain production~ 

-

In Tanzania are numerous and widely varied in nature., Some are, tangible,'4444 

easily observed, and amenable, to short run solutions. Others are much lcv;s 

obvious,,us they ayhave a more ,profound influence - In retricing)prd 

~tion and be more difficul~t o'ovorcomel than-the vJiible ones. 

4444'~4,:'42,4'Several p odures were uased .to~identify production constraints. 

ToeInicluiIddacrflsuyo sta~*Itistbcaldata anidproduction trends, 

> 

4-' 

' 

-'44 

~'4~44 

'r'4"< 

. ~conferences witgovermennt officials and USAID personnel, conferences 

wit aofficials thogou h country, and List-Ihapd obsrvtins'~;4;' 

,'X''4444 

'~> "4'~e' m analysts in most of thce regions. Thielatter two so)urces weri4',""~hea- ~ ~ 
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~'ath athogh pracice sO'ometime can ' oalvat terefcs,, 4efloe 
benior thir efecs miiiebyfhneOther;constrainstcold beoveroe 

6Ovevie a yndD liscuss ofo stantecs [toe urnl ci~ 

Someforosuton fondsrain fe-th ylds of al oo00oswhl 

f7>6' ~ 019o fofaieollow: n rc rosae~~e~~~ pccrep'spciIy 
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7)K~<lo rcsad nprpit price reatinships; ~v~ 

7hsEnh oKI. cosrit il be discussed briefly.majorm A 
njor factor contributing to the low yiels of 

________ma_ 

th foo 4p Is por gooi routo rcie as suggested In Chap­

ter IV* A considerable amount of technology Is available that either Is di­

rectly transferable orwould require a minintitn'of adaptatiori. Techniques 

Some herbicides are usediohan an mechanicl weed control are known. 

ash crops and others would only require minimum- testing if Informatlonl<on 

~ >- otheorareas with stmilar climatic coniditions and soil typos were used.
~vfrom 

<
Likewise, If available weather iflori~otlofl Is closely scrutinized and asso-

4clatod wlth what Is k~nown about crop requirements and the maturity ranges 

little field trial research Is probably needed on theof available varletles , 

N
date of planting. Similarly,, much can be predicted about the effect of plant 

on yields, given the research available and whatpplation-and distribut 
* 

~ 1i know -nabout$Qland -climatic conditions in the area. Although further 
J yA -~ 

research In those and other phases of fagronomic practices could further 

optimumis, enough is presenitly known to make a large Impact on pro­
-define, 

The primary cost of obtaining -apiainof~this, technology willducti~on. 

famr ronicd(houhdmntaInus WheProucio 

44 

u-beintemsKof n edeat~naiprora7-~ 
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(k" Some attem~pts are 4being 
i1,3 9 &A44 

maetby th~e government to promote schemzes -'-­

'44 .. ,~ VMVTractor power,provides. the maximum enhancement of human onorgy. > 

Yet, the econ,&,mic limitatliozns,of widespreadl use of tractor power In food 

gri'prduto une present conditions raises 4serious questions (such. 

as minteanceproblemns) about reliance on the internal combustion engine 

to Increase, production. 

A rather large spectrum of produtIon technologies is available or can 

<'"<'> 

'" 

i~ 

~ 

4 

be produc~ed relatively quickly lo Increase production -with no Increase In 
teenergy expended or to Increase production In greater proportions than 

the energy Input. F'or example, 'Improved seeds, optimal planning dtes, 

i~pu.pe seei rates, etc.,caiido It. These technologies Increasei the 

output of grain crops per unit of humaneonergy. Concentration on the Iden­
tiiainof these technologies (Where known), the developmont of new 

.I 

i 4 :jj 

~.technologies (through research), and the delivery of these technologies to 

farm producers (thro-igh extension) should be of first priority In plans to 

significantly Increase food grain nroduction ~In Tanzania. 

La~ck of Teclinological Information. In Identifying known technologies, :4~4 

44 

.4,'4 

44;4444~~, 

much hsbe eane d Is being -learned from research programs and ex­

porlonce In Tanzania. Alyin the echviologiles of 'other countries,, with 

'approprae adapttion to4 nzn conditions,!offers one of the most pro-

miig poruite for outside ad. 

4Inorde to ~ <4444 44iInrae prdcto a otnalfo4f4 e eh 

nology4" Isneeed 'Thiis acoplse onl thouhoranzdcotnuu 

4 

44' 

4 4 4,.,.. 4.j~ . X 
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job done. In~teTnaniani system this replacemnent cn~e-< 2etan 

doctrine rather thaups a roesult of~altprnative lescostly wast o 

S beneficial only If official market channels, perform well. This concern is ' 

notflntfluOd to quesion whe long-runl policy deie&sion iniue by the Tanzan~-

Ian government.. Rather, It raisesr Issues as tothe most expeditious path
 

to achieve It.
 

Difficulty of Small Scale'Techndtogies.
 

Most of the Individualfarm production units are quite small. -The
 

marketing system, as now constitutedi or as envisioned by most planners,
 

prbalycannot economically delver alof thnput of moenzd ag'v 

"culture in such small quantit.ies as Will be required bythoso uniits. To ac-

~complish this, activitik maOy need to be subsidized by goveornment. If the 

cooperative marketing- system Is expected to perform this function as on 

Income gonoratIng activity, It will) be put at a further disadvantage with 

respect to the black market system. Thatwoukt be contmr ry to some of the "i­

results 'for ivhlch policy calls. The tendency that will ble a bottleneck in "'" 

'- - the -short-run is to "thinlk big."Mc f What mus -,b do~un.nitially Inl --

Tanzania 'will r~quire "thinking .small, "for much of the Initil Increase In-i42-,,>-­
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tne storage Is to beo concentrated. Shall storage b~e at the~vilg eea 

7 the society levl, or ht the union~ level? Whether smpall scaleistrg at the' 

local 'vlaelevel cain be utilized effectively As4qG L n id Ti reor 

%011not attempt an answer but suggests careful stud ,and docsions s 

be focused here, 

Oper Ling Efficiency. K~eeping the cost of grain handling at ~a low lev- "A 

elsta h maktn osstem wIl1 absorb as few resourcds as possible Is 

both a long-run and a short-run problem. Th logrnsouin poal 

involve the development, of substantial trainilng programs as well as the devol ­

' 

opmeiit and adaptation of marketIng technology to the Tanzanian situation. 
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-I l Increased efficencie andsubsequent reduction In operiiffing co~ts oc-
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agement and techniques 'lo grair andiing. This adds up to Improvement In' ':~~ 

day-to-day performance, and ,nulyt infcn eutos-ncss Ail 
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Iitingsinfct progress. 

*i4 Given the production constraints witihn wihTnaia ill be foced 

to operate urn te0 Imeitefutur, extra attention mutb forded%~ the 

organli~tionaIJproblems Ih maorketing site.Th IflIcK market andre­

laed problems are symptonis of constraints, onoeefeciv mrketW per 

frmahnce. In1#tepat lslreadtohseorganizadonal problems er 

no providedsaotisfaictoryincentivo~s for food crop p~roduction. 

Soeofthe set of tehumian aitl constraints a be placed 

within sor-u*categorJes. The lack of effective short-termi tra!.ig to 

grms both for ood crop prdrinadits mrke~cLing supports the concK.~ si 

4 Kj that tha~techogia bae hich characterizes: the food ro stibsector Js 

Inadequate. 4More specifically, the lack of training, In certain cruial areas,"" 

ad to Vicesuc 6s futm,1iaion,%flbl emphasis problem of high~ loses In h ir 

' -~'"4<'4keigchaini fromii producer to consm..4 

Sover~coming the constrits aobove, attentionwill have to be focused upon 

'4
that must be dealt with b~efore solving~Tanzania's basicrod'tclon--,~-~4I~4~'b'~;those 

An example would be the cons*traint of the lc 

proucio credi fr"fodco routo n mar&eU!1. As Imnproved eed 

-rblm faeut'-nutituon 

other purchasedInputs beomef available, thiscosritwl aE n
-" 4and 

AA 

f [A wU4b on r 4iloh®r&. ftohe ,d4on 
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soyrsac.As sorcs of a--4n,DWLOtUush ceo hs 

crp so great Inr--4 otesm 4s l m ut frsarV46o4alno 

Categom3o-mpta Costra1ints. On hr-u btcewithin 

thi cah~tgoryIs thelc of optimnal maaeetffo crop-rdutoun 

der Irigted~ conditions. The lack of more, careful use of frigatilon wvater 

and~elaed Iputis cruial constri~int Isoeregion ofthe country. 

Long-niJ Costains r'a 
As-,' Indiate abve the '44-44ta4'4'o'2los of ., constraint ar lite here,, ' 

which~ ~requir ~~~"'willac-1--4' thtw tvd piaypyf atr18.N 

erhles the sar AI~~'urec should--- be aple to soeo hsosrit ~ -
7 .4--4~-,~-

~ 
4, ~ it regard to their' im lcain for re eda action.-4 - 4-----' 

as'4r~al crrUrporin Inhibts-prgress hero, 

'thi deiiec 6fon'oirncY aiiid' atho'd tofct diplma' andrba*- -4 -­
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One aditiona cosran thteurs u~~o1aaren ionih ol. ot 

t~fon. As ith the othr onstraints In this caeoy th ijrpyfso 

reeda a1WIction desge t&o ovrcome* this obstacecnntb1epcedt, 

. occu~ ornnn~' 1980.t gNvrtheless,~ actionn designed tolovefrco~me these con I 

Category 2--Essential Constraints. The obstcoofnadqatecei 
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APENI TAIXM 

44IME MICL O4g' D COSTS 

FOR Dr"EhRoDsRA4 
a' 

AHD 1971TE" 

'a ~?~"'~4 ~~-4 
'T ~ 

Surac an Terai 
T 

z Trck ,N;Llcents4'4 4 

4 ~,~-~.wr~..'Ia? t to roln trrain:i:'~ 'ots' 4 

4 44 4"w '4t34 4' -: 

-Egieee grve '109v '"- 79' 

''-'''Vt 219.41. / ' 

Enieee gravel- 115.74 

444a" 
90.44 

~a44,''4-'5j44 4-V' R cerfd gr ve 128.01 

Wrve eatl 1416,8 

Mrt 262.72-'.-~44-'~4'4 4 

avo Vol.11, an n i e ri g S uy '4nc 

4' ~~a, ~ ~ ~ ~ T na i Highway"4 a-44int4-4(4'-- ' an and 4 '4 ')-4z 44--' 
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L~V ~A 
'~' 77' 

STREND~S 1" PROU 

0 Ir A IM~ AA 

PnCSIG 

ANA 

AND 

1981971 

UT TL$UTIO 

Crop : J 1969 1970 1~9?Ir1.'V 

a) 

b) 

Area hav*Rtd 

Productie4n(moarric 

Imports" 

(ba4 

tons) 

1,O)AO4,0 

66,4,"~0 

2 09 

1014OQ 00 

5259280 

23,358 

,1'00 

'637,000 

566,' 

1,0 

53$4 

22'816 

A :j~Total 

Direct 

cProcessed 

Waste 

supply 

ixports%~' 

feed, 

v31,505 

37. 

7460535 

22,396 

635,027 

37,327, 

618,638, 

28,751 

i;5 

526,596 

K ~932, 

662,626 

2A. 

19,879 

564 900~ 

'33,131 

553,261 

~ 6 

16',598,. 

4W,231 

27'663.~ 

W 

;i~ 

B ran (output) ' ~~94'054,> V689~8,3 67,685 

A A~ 

~" ' ~ 
Bran..(Limpait) 

Bran (export) ., 

,~)t~,00 2 

22,295 18?031 

-­

7,66~."~' 

AB 

A,"Flour 

AFlouA 

ran (d59c 

(otA:.583 

(imports) 

fdrcteed) 73A5 

135 

58,858 

476 714 

1,6420 

78,18W 

517 917 

'*1'3642 

419 , 

97,5 

0 

.4 

Aro" 

Aeer 

A~ a 

d) 

Dat 

(output) 

Ber(irc 

See 

Aconig4'khctFO 

oo)4,00 

4,0 

20,290 

000 

4,00 

20,30 

4,0 

4,0 

40,370 203 
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~w eat 

: Cro pP 1968 j19 
6 

9 19701 1971 

b)i 

a)Are 

Prdcto 

Imot 

F>~rom 

avetefmI. 

stocks, 

(ericE 

net 

tobns) 

33, 534 

449298, 

3w<~''K6,013 

-. 

1130 

38,706 

9,65 

20 069 

4900 

61,000 

f9530 

51',000 

621000 

19,018. 

~ 

Tosoct ne 18*233 -
4 

A 4>..­

c)Fou input). 

Wast 

57v3 

1,60 

33 62,p264 

1,71,61 

6,033 ,744V'98 

130 

Bran~T 

Flour 

(drc f-d 

(outputE) . 

18407 

' 43,000 

141090 

46,698 

'1507 

49,000 

17,066. 

55,650 '-K 

~~<4 ~'"~<'.(«
Flour,4 (totalupp1)) 

51,933 52,~014 5,9 3829 
943 4 

Flou (eprs 24'1777~. 27 37 74 

.' d). 
4 

Seed 
''~ 

- ~ 4'z 
3,139 4,900, 5,10 '51200727, 

44r~774427s44~44.4~ 

77iData444' 

~ 
Accountin worshet, AO 

77n 
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TREND PC VTNUTON: SSINQ, AND U1ZJIZAT2ItN 

Cro 1969'~bI~ 1970- 1971 

' 
I lI 

Rice 
'a)I Area flu)vested (ha.) .1800 2,000, 151,00, 

bProdution (metric tons).,1,10 1409, 12]0 

1Imipoits andi exports- .-

C) Prcse orplse rice: 123,030 < 128,970 166 ,410 
WasteI 1,360, 1,440 l,82Q 

.. :Ban12,303 I12,897 16,64Y 
BranRi(dict feed)' 110,727 II116,073 141V6

Poiish~d1 r~c~oit79j970 83,831- 108 '167 

polished riceo(imports)'< '1501311 118,005I 7S272 
'1 Polihed'rice (total supply) 95,101 91,837.. 115,439 

Polihed ice (to stocks,< 

-~ I11 lnt)& ~ 4300000 00 0,000(~~ot) I- -13 --- 49 
''Plihe ric,-eprs 10 

1 Polished rice (direct food) 90,998 69,18371 :64,950 
d)Ie 1161 13 590 13,71 

1<14444~ 

15-00 

8,0 

~*NIN.~>'1 

169,20 
V35 

16,920 >1 
152,280

~0~8 r2ki 

9,95 
119,931 '~lf 

50,0001,413I, 
,8 

65t82; 
3,V50 

'121 



p j 

~444~~, 

4 ~ 44444 

4 
44w~23344 

- ~ ~ ~41 ~ APED- TABL1444*4i.'' X1 

b)Prdcln(ori 

n)~44 Area 

'os 

harvested,190 

5,0 

1,00 

126.'000 

8 

10.M 

0' 8 

10700 

0 4h 

4 
4444 D 

irect,~ 

cep 2% 3,6 296 52 2 140 

-4044444 

4 
~ 4~ 

W~)aste~vs4I h~ 118,00 115,00 10,700 '> Q,000 ' 

.44 ~444Flour.4 

44)rc 

c 

Bra 

Drndc 

Flu 

Beer, 

(otu 

a 

(output)-d 

(output 

feed) 

fod)1444444444,2047 

12,09$ 

38,000 

203 

2,330 

:44 P260 

3151V00 

1,994j'2Z 

1 21940It 

3718764 

76 

105700 

991240.4 

37187 

3787 

26100 

4 

d) 

Data4 

Seed>444LU5,725 

frw41cutngVrsbes FA 0.. 

16,290K 39,870 1 -290 
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'APNI TABL$ M1 

a).havse Are hh 2$0 2,0 2,, 
 12-0
 

ExportsW~~l: 2,760 596199~ 6,9 7-

Br~an (utpscu LZ241> 2ha. 22,070 

Bran (d~U~irec fed)cta 22,0006 10004 128,01 :91070 

Flor (utut 4019522 3,137 42,46 39,21 , 

Flour (directpfood 412952 3113759 40246 139,321 <~~' 
eeprtOnt 21,760 5 298 60,6390 ,10 

2,,22~ 3480 


dc) Sred 10,80, 9,19. 1Y,89 195
 

Beer, (diecdt food 308,555 S6 5 256~'~­

12 3 21 46ii, ~ 5i , s 1,211t0 
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~r4~ A 

A A AA'A ' A9 AAA~>A ~ ~AlA A> ~ ~ A~llAAA~A.< ->~ ~ 
A ~D1*?tI t,-­

-~ \--AA-AAAA ~AA> ~~jIUUQ1Z 	 '~ ~ 

~ 

-A A- -~ AAA9NA~~AAA~~ ,A>~ 
A$Q?~3~~I~ 

A~A9A ,-AA 0. 'A 
'A 

1$ 
~2A*~A$~~~> -~ 

-­I~69 ~ 
~ <A~AA< 

1970 
~>>VVA 

-~1,71A A '~AA 
-~ 

A-AAj~ 

0? AA~A<AVAAA&A~AAA~AAA4A 
-~ A~ .~.-A~AAA~,~~AA ~AAA~A	 IA A AA --~ 

~ A I- A A A 
~>-~ 

~. 
A-A>, A) JA 1 

Ama ba~r~est~d ~ 600 2,000 ~87O A A .­
~350t. 7. ~' 

p~4~j~ ce~rictofl~) ~47~A 	 >~)A~ - ~ -- Al A 

~13~ A~ 
A - . AQAJ 	 A-<CA 

4;, K 
1

'~l~~tp A> 1 	 ~ A 

Total supply 	 260 406 348 650 ~A 

A-AI. 4 	 ---- 98 A> 
~~A>~) Waste ~ 20 17 ~ AA>A 

A A A 

~~AAllAAA AAAA-A 1465 Ai 815 Aj~~lj
-~ 7~' A- I ~­

1AAAA
 
AA~lI)I3tB A XAA~AA~ A 	 A A-IA A~*AAA 

Wur)csl.eet*, MU# AA ~A A ~ . ~.. A~ A AAAA9> LA--' ,A A- -~ A 
Ai~ ~ ;'~< A:,,- ~------------------ (A~ 7 ~A A A- ~AA- A 

AAAAAAAA~A~A.AAAA9A,
-.AAAA A- ~~A~>AA1	 A> AA ~jAA1~AA.,AA .01. . ~IiAA-' -x A- A A ~A - A 

AAA-AA{A~A - IA AA A A AA A A - A A AAA-9,A~AA AAA 	 A-	 A A A A-AIA- 1A~ -~.~AA7 	 A IA 'A-~SAAA 	 A AA AAA A A A A AAAtA-1 AA 
AA ,A ~A Al A A A ~AA~~A-AAAA-AAAAAAAA~A>AA- AA'9AA IAAI A- A 	 A A 1A A III Al I A AA
 

AIAA ~A-A A
A 	 1A1AAA~-AAA~ 	 A A iAA l,~,.AAA-A.AAi. 	 A A A &AAIA A- A 	 A A-IAA AA A 	 1~A ,A AA AIAA~~ AA ,-A A A AA A A-A A -, AA A
,AA%~AIA A A A AA -, A AAlAA'I~>AlAIAl'1i.1	 A A A A I-AA LAA 	 AAAAA1IAA0I~, A-AAA-A - - SA- ~-AA--A.AL~-AA 	 A A1 4 A-~AAA AAA A A IA-AAA ~A A "A'-A-A-A AlA ~l I 	 'A ,?'At 'A pA 7A 1 A AAA,'A-A-AA~AA AlA Al A 	 AAAA A- I

,A-A-AAAAAA-AAA,~AAAA~AAAA-~'AAAA7 I A-'AAA-A-A~A 	 A, A AA 'A I' I A - -, ALA A 9' A VA -I 1 A- AAAAIA-A ' A-	 'ALA AAAAIAA--A-IA,Al.IAAI~ AAAAA-ALAAA-AA-A- A-	 ~AAA A-A IA- A A-AAA-A--A-AIAY A1A A-AAAAAAA AA A A-A-A-A I Al A 'A'1 	 A- 1-A-A-A-AA-A-AAAA-AA 	 A A A11AAAI-A.'- AAA A 4~A-'*A-A'AA' II A AA0
-A - A-A- AA A A<A'1AA-A 'A A. AA-A AA-, A AA II'-~. AI--I,-.------------------------------------ IIAAI ~A 'A A A A-AAAA-A 	 A-AA~ 

4AA IA-A-~A~''>A''-AAA A 1AA IAA'A A- I 	 A----------------lA--I--A' A. AAA-A.LAAA-AAAAAAA 	 A, 'AAA-4lAiIlAIlflAA-AAI~lAAIA-LAAIAlLAI,4 A A AA- AAA4 AA- IA A AA1 , AA	 -'-A-A-A-'-At IA 
2 AA~AAi4~4~L' - -,~,:A'IAA9L1i -A- A A A I A A A A- A A- Al 	 AA' ~~AA- A 	 ~AAA-AAAT A- A' A ~A- ~A AA A.~*AAAIjAfA A-~ ~.A 	 A,. AAAAA Al I ,-IAAAlAAAA~AAA-AI A-A AAI,.~AAA~~~A AAIA-'A'iiAi-IA~l.A~'~- -	 - IAA AIAAAA -,A 1 A AJA A-A A-A>~- AA.A~ ~4AAA1IA" I A' A-AlA A, A lA-AA:~ AA 	 -' A.' A--A ,.. -. AlA A 'IA '<A 	 A A-A A A A A A A-A AAAA-Ajj~~AI9A~AA.AAAA-	 3A AA-~~AA A-'A-AIiA-A-,A,~ 	 AA A AA At' ,A A A A ,- LA IA -	 A 'A-A AA~jj~ A' AA,'AAIAAA 	 IA- AAA-AA~44AiA-A-A-AAA-'A A'' 	 ~-I - AAAAAAAA- 4AA-ALJIAA4AAA ~AA A A' 	 A"Y<A~4A-A>~A-,~ JA-A ~"' '4 LA ' VA 	 A A"A-'A I A"A 4A~ 'A ' A- A-A-A A. '~AAAAIAAAAAAAA AAA A-AL'IA.--9-'- ~LA A A-A' A AA-	 A-A A- 1AAAA A AA-A,-A-<A 9-	 A-A-AF'- A A-AAAAA'- 4 All' I~ ''A A? 'IAA 	 'I -A-A-A A-A- A -A-A AAA A AAjlA~ A~'1 A 	 > II A-AI AA-A" AAA-AAAA-AAAI' A ~ AA-~~- --- s- 9-A 9~'~- 'A-A' 4 ~IAA- AAAA 4 A-' A-~AAA 1 IA-A AAAA-~ I AAA- .,IIA4IA.AA I~AlALlAl4~'LA9l.< ~AA-U 	 IrA-I A A~?AA-AAI1 A Al' IA-A IA 	 -A-,--- --AA ~A AIA~AA9AA-A-'A- A AAIA;AAAAA- A, 11 4 A~A A- ~ 'A, A-~ AA1A A A A A ~ A, A~ A-AA'- lIlA-

A-~AAAAAA4AA - ''A' AAAIAAA-AA A ,IlAA1 A IA 1 A~A- A AA'A tA-lA- A-A-A-A--A~A A--AAlA-A,' -A- '~A A-,A'-A'>~ 1	 1 A,­
--	 9-Al A AAA- ~IAA1AIl AAAA~ A- AA-A-A-AALA~4. A~A-A A A A - A- ~ ~ IA-AAAIIAAA A- A-A-A 	 AAAA A I-AI I - ­~ 	 A AA~A-' 'A-IA -I 	 ---------------------------------------------------''IA-A-AlA-A-A' ~.AAI A1AA-~ -' AA'A'AA.A-I 	 - AlA-IA-A IA ~A-AJA tA~AA~<A - A IA-AAA '~AAA-AA-,AA~ 	 A-Ax A-A'' -AA-AA 'A-~,A~ A AAAAA ~ 	 A--A--- gA-AlA- A A-'.IA-	 - ~A A-~-~' jA~AA4~'AA4l~/(4 IlAIA tAll I A' 1AA AAIA-'A.~AA-'- A~ ~-~-lA ~A~A-IAIAA-iAlA-.. IAAAAAAA A--A-A-A' Al-----------A-A-'I'A­AA-AIAA41{Al9A~llA-,-,-4 A' AA~~AA-AAAA'AAA-A-~A A>A-I'~A,- AA' I

A A~ Al A - A-AA,~, IA-' 1419A'A-IAlA'1 AvAl'I.-IA, A 14A',l 'A'1AA-AIAA\AAA-A-'AA- -- A44~AAAA-~AIA::4A-~lf ' ~~AAAA - 'Al A- ~ 
A--- 'AA-' IA '' -LA-A AAA4AA~AA-AAAA'~ 	 'AAA- A-'A-A'AAA-A -A- A-AAAI9AA,~IAII'~A-AA.AA-A- A'I -	 AAlAAAlA~~AA-A-~ A*AAAA-AA-A-~A-'AA- A l4~~ AA-A-IA~,AAAAAAA-AAAA-4 ~ A-AlA--' A'A~AA-> ~ 	 A~AA-AA-44A9-A-,AAA-AIIA AlA-A-A- ,A,-A1'I-'1111' ~IAJ'A AlA--- 'A A-A--AA - AA'A-~AA-AA'Al A-As 	 ~.A-A AAAA-~ 	 ,,~7 ~A-A-AA1AA-.~A,-I AAA-A-?.AAA--A-'A-A'A-i4A-AAFAl~AjA-AAAA-A'l~A--'

-~ '''A-~A-~A~ A' '~ ~ 	 ,AAk9AA-AAiAIlAA-AlA-I~AAIII, -A-9-AIAA-A-'AA-A-A-A- AAI~AA-NAAIA-AA'-A A- - 'A-A-A--AlA~yA'1A 	 ~A-~A4A-A-4AgIA-IAIAAA-A-AA-4AI~A AAA ~A9j~~AA '->IA' ~' 	 A4AA-AlA-AAU~ AA- AAIA-A-lAl4~ 1AltI ~A L AAAAAAAA-A ,- A> A" 

- 41 '1 At A-A- ~ 'I'> 
4'A-I'AA 

-At A---~ AA'A-A\
4 'A A-A-' A- 'IA" L -- IA ~A-- A ~A>A-'A~IJ~4 AA-AA-~ A~A A' A~ A 

- A A~ Al' A AlA4A- AI4~I' AA-4A4~AAA-A{~AlAAA
A-' 'A-Il------------------A- -~ AllA 'A- AlA-IA-A'

,~ 
'A-<A-'~A-'A-A- ~AAAA,-I~ AAA~' j~A ~ AI~A-AAIA ~ 	 <AAAIAAA-fA-A-,~l4~AlA-Al" ~IAAA-~A-lA'~l9-iA9-i'C'4A­1 I A A-A-AAA A- AAI AAAA-AAA t~I'IA~ '4149 AA~ 99~Il$A-AA-AA-A-AAA-A A-AIjA.~A,

~AI'I! A 'A A A4AA-A1A~ A- ~IAAA~A- A~A 
A	 A-A>' A- 9-9- - ~ A-A-A- A-jAA 

A'A, 

A 
4 A 	 A-A Al A' -A1A­

http:IAII'~A-AA.AA


I 

~K 

~ A 

~ 4 

~-. :>:y~,y~ 

~ -~ A~ ~ L 

~ ~ ix ~b1 A~ Qz;x 

~-*-
ESTDI#~ThDIIIACRE&TAt~ZA $U~CT~~ CRO~$< ~~ y~ *A~' ~ A ,* 

* A 

-4- 4- Crop Acrpi~ge-~ 1~VV~V (V 

4­
y>,p1 .~ 

~Iai:e ~'4~OOOOOO 
V(V<..V 

ZIOQOQQO 
.*~j 'ANillet~L. -* 3 ~ 

~-­I,004 000~Soy~@sna~ .-

bOOOOOO~1~ce 

--3" VW' VV4 
and eatable 

- 3'V ~'',',3' 
Covpoas MIJaRIR -3-L~UVUpUU~~ 

'V 

'i~'~ '~.
Oil crop; 

acre; 

- a~r~jec~~n tu~do by Production ~DL~i'idoa~, 3.'- ~ 

~s~,pply of '1W~ KIKWY4-ri;j~KiUmo, 'to produce a~r~aion~bb~" 

for ~nLa vLt~i a ~oj~i 1iw~ in- ;~' -~--'-':Yu~. 
1 

,-.
food 

crease 'in excess ~of ~ per y~ar.A 

'7 

"I' ~V~~j.A3.V(V A.~3..;:.j 
I 

'~ A.~V ~ L. 

~ 

~''.'V---.VV,-,, (A'.'.-. 4*V'~i-"'~' 4V3~ 
'V '("A 


A 
 V<A~V'3~' 
'V~ V * V 

V V33'3 V -- 'V 'VV~V~' 4 
V ~ ~ ' - V 

1 (V ~ "(Vi 3.1 ~ '.'..1A2'V '13 
I 1 33 I, 1< A ~)~V 

(~3( XVI>3 

(VA 
1 A'3 .. 3 (3 A I~' 14-1-V-I~ I"- - 1' VI"AV~V' 

-- 1- 3l~ V 

3-3 - (~ .~ " 3 

V f(V V AV ~ V~ 'V~'l'j~ '~, V~
3

A 1' V ,~ V I V - - "V 3 1 VI. 
3." 

t A , - V ~*' 33 '- V -'. ( 3 V 


"'"V ~3 -( .. V
 
V 3 

II AAV3I3IV ~V ~ 3 11, Al V -- 3~2V il~ 3.11 - 113 333 ~3 ~ Ii'V~~2~j1 3~> 33VV.34. 3.4. 

'A 3 33.VV -~33' '1 I IA 3.331 1 ~. 3 "33 - ' 3-3. 3.33 V~l IA ;j~f VII Al. 

13 '~ll "'3"" l'Vll'3'VAV. .. l, . -. ,..3V~3..~
 

.~~3. "3 l~J 1 V ~'A '1~ " ~ ~ 1' 
3 . 3 3'' 3 

~ ~' 14- 3333 i44A~I1 A
,~I3.~3.3 

31A3.1'1'A3lVA"~VVV',V'"3 -, I 4I <' 32' ~, 13.3 1 - V 3.1 3 3 
1 V 4 3. ,~ ~"Vl IV' - 43) '~ 3<1 .. 3V,3.3.3'A3 '~3~~3 I13 314 A33.iV3.~3 234V V3.~AlV.'.1lA3313>1AI 

3 3~~V.'V AAIl1V131~<iV.lVi..A 
- '""~V 3 -.113' 3 33-~ 333 ' ~ .13 1 

"34,1 3 33A '-3 33 -' - 13 ~ ~ - ~ It 
13313 ~ "~ 1 ~I 1 J 

V 3 - 13 '~ -­' '-'3' , 3.431 "' ~fr~ ~ 

~ 
1 3.4-3. 

'1 
33 

13k," 
3 

"V3~3..3 - '13 3-4-3.133 V 'A 3. VVAAV3(A~'..V 1131133.1 1A'91~A4, 33l~~ ~ 
l'V3 ~ A "13~" 331 3 - / 3"13 34 A 

V.
 
;3 A3.33.33,13~ <3-131333 ~~ 3' 13- - 31"3343"'13 3 ' .33-3""' 3


33.3-31 3.1 3. "~'44"'1' ~L l3.3 A 1V1'A~4iA'.3 ~.'. 4. 11 ~ 
'3 1 .1 '" '.1 43W "'' 33.1 I'A 313fr3''VA'133""'3 33V)' ''~ "1 - " ~ 'V"... ''I"'. l'~~ ,, 3 Q~I- 33133 ,\ 3"'~, 

'I'~1'I-V" - - 3V3~ -3.V 3" ~''"V33 33- AV1V1~.,i'V43i3­Y4-l~''13 3- ' 'A '.1. 3 3 ~343'l""
11 3.4111 ~ 

-
IV - ' .33 ~7V 1~ 113 13 1 1 ~' -" I ~~~3-'V~'V Ji ~ AIII "~ 

WV"~"""3. yI'VI j~A~,A 3 

11 V.11 'VI "A'i ' - .~ .13-is33 V."1J ,,''3 l' 
1 3 .'~ V3 - 11 I....3.fA'33..3..33. 1Ill 1 31~1 V3 I >1 , 1143, ~, ~ 1311'" V 33 13.3~ 

4 I ­('1 I ~ ~. 3. I.1.--'.3'A~Vl13 131~ ~2 -l 114 ~.. V 13 ~'~'3. Al3.3'3.11 ~ ­

4 -


"3-43-' "'A~ -1'A.13 '<-"433.3 131A4'3 13 .1" 13.. V . 131.1 ff3-.. V33i~VI13V13.33.33.1333'11 "" V3-~"'""'3-'~'""1I '1 1'
 

33 "V'V11313;.4.3. l'V 

"IiVI3.14V3A3.33V'I13.i" 3.31 1I".'3.~"" 33"~ (''3'' 

p ,' ~1'- 3.l. "-1.~ ... ,A~3- "''143 33'.~3.3. 3 i.34.'V.4"V3,V3I '~3-1' V'~3-"V- 11 .. 33' 333V33­
1 3 

'~ . A I" ' .' 3~'3 '-l~3."-""' .3' ~3~ I1~13 3AI.3-3~V33 33~3 3- '1 31 4' I'll "~ .1 3' '11113131 '3' 
1 3 1 3 . 3 . 'i3"Vl"'''i~ - ~ - -' 3-. 

3-4 '3 - -. 3"~ 'V'3.'"''"''1"'V1 'V"'-3-3141V'~ 3.31 13 

I 
3 

31333VVIt'lI.33.3-I. 1''113'3" ''A'13 1 3~l3~313A3'33...3,I.3IAy133. 

"~ 43~ "~.','31 ~ 1 4-'"333111~'''3-V'3'~"4'"f"~ 

343-" i13 1 1,~'434 ~' - "" IV 
1 4 

.33"''
 
3
 

- * V"~ 3- ' 3 4334 "'(".111 3.~l '4'I 

1 ' 111~33. 3-' 

'1334 1 3'' 

http:3.3'3.11


174 
1
7
~

5
4

1
--~

 1
 

T
: 

' 
,-7 

, 
'-;-

it 

4 
1 ~ ~ 

~ 
I 

ui1. 

~ 
4
 

~ 
'4 

4
~ ~~ 

~ 
~ 

~
''J

 '.--.~
 

4
4
' 

fn
 

00 
cnv 

4
&

n, %
n-

14. 
tn'~

~ 
~ ~ 

I 
A

n
 

~ 
-2 

~ 
4
4
~

~
,>

 

4 1 ,~
~

4
4
4
 

/4
4

 
.4

 

~ 
~ 

-i''~
4' 

"4
 

'; 

C
4

' 

4 
4 

~-

'"~
 

r' 

~~~4,
4
4
 

~ 
4 

'1
 

.'.' 

K
r"~

;r~
~

j~
4
1

"1
3

. 

.
~

4 
4 ~

-,4 
-

4 

4
~

4
 

~;~ 
"',4

4
'4

.4
'4

4
, 

, 

.';~
~

4~
~

""4 
4 

'4
t 

4
.h

 

1
4
"
/4

 
11aV

 
" 

'4
.,, 

34 
. - 4

-
-4~

-U
"4"-

4. 
~ 

4
4
~

2
4
A

A
 4 

~'~"-
' 

n 
C

 
4' 

"'44~''~ 
P

4
 

, 
-

*c 

4 

0 
', 

'4
 

*
4
4
~

, 
4 

~ 
0
0
1
 

4
 

.. 

. 

0
4
 

4
 1

 

tjT
 

5 
' -

4
 

,.. 

0
0
 

4
4

4
 

4
4

 

In
n

 

""1
4
 

" 

0
0
 

0
 

"4
 

1
 

C
4
0
 

0
­

0
 

0
I0

0
 

vtf 

'T
 

. 

. 

c 

.4
4
u

 

4
4
 

4
~

-. -u
 

'IV
. 

0
4
 

a
 

IM
.l 

-4
 

4 

m
 

~
?" 

1
 

1
4
,S

4
 

Q
' 

4
) 

4
4

j; 

4 

0
 

u
 

-'4
 

4
 

-~
~

 

4
 

a
i 

6
 

"
~

 
;t 4

 

0
0

9
3

 
9

3
 

1
"

 

W
~

 

a "4
0

4
4
 

1
4
 

a
 

4
 

g
 

-' 
4

4
. 

1
4
 

' 

4
,~

~
~

~
~

'1
 

1
'~

4
4
 

-'.u
 

~ 
.4

4
'~

''.4
' 

.0 
4 

,4
 

4
 

U
~

 

1
 

1
4

 

-. 
4
 

4
4
 

'1
'' 

~ 
4
4
4
~

~
 

,-
' 

-­
'0

 
' 

~ 
'~

 
' 

' 
4 



JK
 

1- - -- -- - 7 

-- -~~ ~- APPENDIX( TABLE"' xx r -~-P-~ 2 

TRAIIINTIM 'So 2Ht 

MAT Couse 'Capacityfl.~t 

?Mpv~pwa - Veterinary -- ' i 2004 %-t­

eIba Agri 4 c. & Veterinary 50. 

- Ukirigtru- Agriculfture 2~,1450~-' 

INycgeuiiN A Agriculure ' -- 204 2 

Tengeru.-- - Dairy- Husbandry,, 100 

4 ~ Nutrition '~;K.;;1onga~ 80j--
+',++' ++
+ ++.+ + ..4...+--.4 ,+;+++ ++:+; + +,+'+++++ ++i +;i++ . 4 +'+:+;+!.-.'.++++++i++ 441!+:]+++++4++++ -+++ 7.4.4'+:+++7+ 4.44+!t+2 


"1 ..........................7.. - 4.-+4 .. 4 - ::- .44. 4 ' - -' ..... 4. , 4 <. 4 "3.4-4 K - - - - - - - - -++444.4V +:++++:++++++++,+,++++++ . ' 7+K+, ++4+ 4+ 4 -9. 2,417:+ , '444 p44 4HMtwara' ++++++++++ Agriculture> 2006 .. g.-K2+X4 +++.4 44+47A:4 2A--. +++,4-.4444, . - 4.4. . 444 44 + +44-

'++0 + ++....
.'+++++++++ + + ++
-4. +<"4 ........ + . "::-,
Temeke -' ,­

.444,.444" ' - ' 4<4<. ­.. 
 .4. 4.4 44.. 4- - - ­444 + ++544 -44,++++ : +++ +?+++:'++ .4--- -Lyamng~-,Horkticulture - - 4 - I (di ploma) ....20*4.....!4 44~J- - - 444 ''.2i4414+++ +++ + ++++ + " 4+.j 14 .4 4 '. +'4-.;'$ 4<+- , + .A ,+++4 44 44 - + ++: 
++i , 474 >++y+U++++'++++ ++74i 4 p?44. -4 4 7 4 ++-u -. -4--- -'--4-.4Hk3ata 4-..' R Vanageument~ + (diploma)ft++i]+ +++ 30~~'-744 --. +?+.+ ++,+++++++;.++r-444--4-++ 

sore!Mnisty -of Ariculturp ' . -. 

~~, - . 'Ki1imo Livestock b)evelopmeit- Conference <4-. . 4 

4 -~<44.744.-. 4 

-

4 
. 

~ February, 1974--.4~~>4-~ 
4 

. .++++. 4' ­4444- - ++j ! ,<4+++++p+..-... -.....4- .- . 444', 4 
 +,.+.+.+ +. +++++.++
+++4444 + : + + ++>.+ ++ 

.........- .. ... .>4 a i >4-.. :4-44. , 4 4-4..444.4 - &k 

++++++++++'+++ 

4- +} ++ '+ +4n4- 4pIom 


4- 4',. € 
:++ +++ +#%+S:++ 
 +. - 44-++++;,++
- - +,++++' ',+++-+ +++,++++, )+, +++ +
.+A -+.++++.+++++++,+ ,+,+++++
+;++ ,+++,,,.++,,+
+++++ 


+.,.......4 ,.....+ -, 
0++: ,.,+++ ,° +.....++++ . ++ , +++,+++++,,+, ........ 

++++++-+

:4..+4 
 ++++.+:+,++ 
 ++,++ .... 
+ . + +, ,,.+.+.++<++++.. 

++
 
'1>, .++;+++++:: 




239,
 

I
 

J2 Ci tieA Adiioa rWgb uaAap~ir Add4 


i. A,-

(Vn 

r. fc (Rsarh 

Ve ty(O n 

(eka 

Ote 

h'$icl 

a )6 

r't)< 

99 

.5'14 

18 

84~'' 
320 

221 

247 
14 

1 
760 

-- 320 
54 

312 
32_ 

258 
1080 

2$% 

4.A5. 

262%'I 

Hold 14%icr(Agric.)Cef. 

Other 

A383 257 ~ 640 8% 
F i e l d O f f i c e r ( A j i e ) R e s . 1 4 7 1 6 9 3 1 +, 4% 

Field .C n 1066" 69X 

fiel' Of97er,:V<... . +++ 20 4A 64 28X 
97 019 26% 

i..-+et 

A m 

A672 27? 78 345 - -. A,52ZT .. ~A, A.A~~'' i 

Rati~~~~l-Agi.Ofcr ofmle P1 Seio 

Vetiary~Oficr to livestc~kP' 1, 
zi R,+ t+ iv,, 

Offic:A2~AgicL Assstant: 

oIO<fficer: 7 Veii. -Asst.. 

KTAT?+UlDOF, A,AGRICULTURE 

,++: 
~ AAIA 

A?7 f'I 'so-491V 

gricul'A -3 9 "'Al~of 

0 t0 

conitiiui 



-~ MR--ESM09REL*M- 27RU 

IIILBSE N,9PCY9213MAPWRF 


, RMEOF EXMTR 


if~ *f*~ ~ -- Diploma TAi 
Field 0(fer(A 383 278~~ ~4c''' -KPGen.)f~6 f4i 

field OAftccjr(V~ - Ce.) 1067-~f '~ O~'~ ­

i fii77 ~ 183
'Field 0ta,-VYu4ififhi'~ 

Ote 97'' 70 i ,'-4~- 167i 
Otlaoi753 5--6 1299-i-j-i'i~Ji~f~ii~*~ 

NOTE iffWrfffiie~ff ,'i'.i~fRea General~ 56' 
Agif- Genfral) if a Aiffgf i fui i, ii 

Agrlc.(Rs.)as Aricltut-: , sarc 
if YA e er l -- asffiiiififi~f'iiiii~ iiif-fi vctififar 


~ ~ -'Jf as
- ~~ ~ f Ve Y (ift e ~. ifiiiiffiiiffffff~ffiiffff*f rt ar Research -i 

if iii'i i i~ff iifffi~fi . . iiif-ffiifi~Aiiffi>iifiiii2f~i~f 

-- VF,~i~ e~.(Rest.)iuRes asFil Offce Veeinr Reeac 

S'"~- ~Read A..O.(ArCic. sAssai Field~iOfficerfAgicuur 

e0 sIenio ofers: L th
 
nub' iffto ifisanstRve -i'-nub roffedien 

iffiiiffif9iifiiiffi Rend A:.. Ceneral) a Agriculuc , ffi- Generalf-------------

-aGn.) - hl-~V~~--------- - Read~ F.h( uan eldtOficeri~ Agicltre enra~ ,i 

-if.( -ce - Gen. as Field'-~i Of Veeiay Ce r 
-- 'if i F.ifif) .( ifFi-ifff as da'Off~ic Ve er A lf 

.if'4"ifiV,~~-A-ifif'I ~ I~~i~a -- -~ ~LI~,I A WI.,LJ~f'~'I~i~IUU II.. &RU V arc hY'. "f­

-,S URC.-of Hinf-sf-y l ~ ,L st .e'e fv c o mn o ifififi-K Cfff f fi 

~~~~~~~e r y ~ - iii '~''-''-if v ff /fff iiii~4 a 19i7f4 .- fff r i ii 

i~i~ ~ / tff iiii i 4~~~~~~~~~~~~~~~~~~~~~~~~~-fff iiiiiifff f4fff ii' 75f~ 

'$0~R~each)4s. t'if' i ' ifJ ~ ' ~cp ico-R ~ 

if~ i~ f- i- f~ if~ -V;.(,l~oal) if4~4~ 0 -~,, sur i 

if iif 

i7 

:-'-' ~V.~.'( ~rc) as'-it~iiuar O~icaiK.~ rj 



A
~w

 
-7

7
 

4~
~

t 
j0

: 

r,4 
0. 

-T
 

k;41041 
ch

 0. 

N
'rC

4 
-:F

 
0' 

%
T

o 
C

444 
r 

7
--

C
)',rI 

I4c
l1%

,M1%
 

P
4
­

0"34 
<' 

54
C

 
w

 
1 ' I 

u 
926 

4
, 

4
. 

4V
' 

4
W

 
-A

 
4

4
;4

'D
 

>
'U

.~
p
 

a6~S
i 

W
4 

r44 j 61.U
 

c4 
C

14 
"'-

r.,~ 
-4i 

4C
 

m
 

f%
 

*'U
' 

u
, 

0O
Q

 
0

0
 

C
4 

o 
4ui 

4
"' 

(4 
0 

a 
0
 

'4 


