3.3 PﬁdpdSéd}Grqﬁping'Pattefn

3}3;1 }" Selocﬁiﬁﬁkdf"éféps

"“*In plannlﬁg the future agrlcultural production programme in
the proposcd 1rrlgable area, the followlng basic con31derat10ns were
taken 1nto the selectaon of crops.

(1)’ Productlon of paddy rice will be planned to not only meet
" the reg10na1 demand but also contrlbute to the national
'”demand, as’ much as p0531b1e. '

'(2)'"Pr0duct10n of maizé and pulsés will be planned basically
10 meet home-consumplion and also to contribute to the
' reglonal economy with some marketable surplus.

(3) Product1on of cotton will be planned to neet the present
L capaCLty of the gin in Moshi.

(4) Productlon of vegetables, such as cabbage, ‘onion, tomatoes,
ete, w111 be planned to wmeet the demand of Moshi township
which will be incroase substantially by 1990 through in-
_dustrlallzatlon and- nrban development.

(5)  Production of 0il seeds, such as soybeans, groundnuts, sun-

flower, sésame, etc. will be planned net only to contribute

-te the farm economy and regional economy, but also to con-

tribute to the development of agro-industries, such as oil-
mills, under the inddstriélization plan.’

In selectlon of crops and planning of erop productlon above,
1ntroduct16n of improved pasture for livestock production is concep-
tionally preclided from the projeéct because of its low economic via-
bility and the low efflclency of water utilization. As for the live-
stock grazing in the proposed irrigable area, it is anticipated that
sufficient amounts 'of by-products will be available through the crop
production planned above.

3.3;23-_ Proposed cropplng patteln

In schedulihg the most adoPtable cropping calendar for the
proposed 1rr1gable area, the followlng conditions were thoroughly studied:

‘ The cllmate in the Lower—Moshi area, genelally characte11zed
by warm and relatively dry as well as: sufficiént sunshine hours, is very
favourable for ¢ultivation of the proposed crops. In practice, however,
it is- cons1dered that the heavy prec1p1tat10n in April will severely
restrict effectlve farm operation, such as soil preparation, seeding

and plant protéction. ~Attention shall also be paid to the minimum tem-
perature in the winter s¢ason of July and August which ranges from 16°¢
on average with 9 400 as the recordeéd minimum in recent yéars. Accord-
ing to our tést results on paddy rice" cult1vat1on made in Sudan, low
temperature ranging between 15°C and 17°C is a critical factor for the
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gene:atlve growth of paddy. Thus, fox the ploposed paddy clltlvatlon,
the winter season of July and August shall be excluded from’ ‘the growing
season. With regard to the cereal ¢rops, no 51gn1flcant varlatlon .on
yield conditions is observed in the year-round cultlvatlon which is now
being pract1ced by NAFCO Kahe located nearby the ploposed 1rr1gable area.

' In order to maximize the potentlal product1v1ty and ploflta—
blllty of the proposed crop cultivation, hlgh yielding varieties of
each cxop are to be introduced as much as p0531b10 instead of: local
varieties whlch plevall in the alea. ‘The hlgh yleldlng varletles pro-
posed have been recently developed and/or multlplled in Tanzania.
Their specifi¢ growing terms and potential yleld as examined in the Miwaleni
Experimental Sub- statlon andfor other places in Tanzanla ara - sumnarlzed
in Table V-12. . ' S : S

In due'considefatlbh dfuthe>above and.aiso tékiné'ihto account
the prescnt cropping pattern, the proposed. cropplng calendar for each
crop is as shown below. .

Proposcd:Cprping daiénda}_

Crops ~ | Rainy Season - . - Dry Sgas&ﬂ
{Seeding) (Harvest) " (Seeding) {(Harvest)

Maize . ' February Jply&'_J e ;;:; -

Paddy March “July September  January
Pulseg 'March_ o _ Jﬁly: _ . —I<...f f:‘-

0il Seéds March July ~ August - December
'ngetablé - Febrgéry ;fJuhe o 1_August _:  ‘béé;mber_
Cotton S March .September to hovember

Based on the b351c con31derat10ns on the plannlng of Srop
~cultivation set forth in the preceding section, the cultivation area
for each crop is estimated for the 1.0 ha unit farm size 1/. Out of
the crops proposed for the irrigable area, paddy rice should: be as
fully cultivated in the paddy field in the rainy season and also in the
dry season as much as is possible, For the’ 1rr1gated upland field, the
production programme was formulated Lo meet the minimun requ1rements of
home consumption and to maximize the production area for cash ¢rops,
thus enabling the maximum profit from the project. U31ng this pr1n01ple,
the acreage of efach crop is estimated as followss

l/: 1. O ha is an average farm size. in. 1990 estlmated based on the
prospective increase of h0useholds within the next 10 years.
The total number of households in 1990 will be about 9,400 as
studied in 5.1, Annex VI,
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{1} Maize, which is a main food crop. Production _should meet the
home ¢onsumption of 'farm families with a surplus of at least
] 30% of the total ploduct1on to meet natlonal demand. Thus,

- Famlly 'size in 1990 X consumptlon/caplta/year x 1. 30
"+ unit yield pér ha under advanced conditions

5.63 persons x 85 kg x 1.30 + 2,500 kg/ha

0.249 (about 0.25 ha per household)

.u”n‘+

(2) Pulses, which is also a local food ¢rop. Productlon should,
at least, meet the home consumption of farm families. Thus,

Fam11y size in 1990 x consumptlon/caplta/year
+ unit yield per ha under advancéed conditions
= 5,65 persens x 25 kg + 700 kg/ha

‘0. 202 (about 0.2 ha per household)

lI B

(3) Cotton, whlch is a cash crop belng cultivated under irrigated
conditions by traditional furrows. PFor contributing to the
present capaclty ‘of the gln, about 600 ha of ‘cotton should be
cultivated contlnously. ‘Thus, the cultivated area per house-
hold is estimated at about 0.15 ha.

(4) chétahles. whlch are mostly cash crops. The production
~ should ‘meet the demand of Moshi township in 1990, in which
about 140,500 persons are forecast in the Expansion Plan of
Mosh1 town (1976) Thus,

(Populatlon {1990) in Moshi + Pbpulatlon (1990) in
Lower-Moshi) x consumption targeted by government/
capita/year + unit yield/ha + total farm households
1o be ineluded in the 1rr1gable area + cropplng
intensity
= (140,500 + 53, 100) persons x 12.5 kg + 800 kg/ha
© o+ 3,000 ¢ 2.0
- = 0. 05 ha (per household)

(5) Oll—seeds, such as soybeans, gloundnuts, sunflower and sesame
are the main cash crops in this plan. Thus, the remaining
area in the rainy season will be used for oil seed production.
In the dry season, available irrigation water will also be

‘ used for cultlvatlon of thls crop.

Based on the switable cropping caiendar'and the "land alloca-
tion conceptionally made above, the proposed cropping patterns in each
1rr1gat1on scheme are formulated as shown in Fxgure : . In adéi-
tion, the future land use by crop with the project is forecast for the
whole Lower-Moshl area and tabulated in Table .

~ In the proposed cropping pattern, it is estimated that the
duratzon of the works, such as seeding of upland cropping, transplant-
ing of paddy and harvestlng, is about onc month with due consideration
made for the capac1ty of the famxly 1abour force and manual operation

practices.

Y - 15



In order te 1ntloduCe these new cropping patterns 1nt0 the“
project avea successfull;,'lt is vital, te provide strang.agricultural
supporling services including tralnlng of both the field extension
workers and farmers,. by all government agencies concerned, In this
connection, it is recommended to use the Kl]lmanaaro AgrlcultUIal Peve-
lopment Center (KADC) and Pllot Farm whlch has been designed in Chekereni
village and for which some fa0111tles are even under .construction.

3.4 'Proposed Fdfﬂing Pfacfices ;

In order to expect hlgher returns pex ha with the 11r1gat10n
development, improved farming technlques should. be 1nt1oduced into the
project arveas. Thé proposed farming practices and farm inputs to be
applied were studied to find the most practical way of 1ntroduct10n which
would be acceptable to the farmers, and con51derat10n of the followlng
factors was made: : _ o S .

(1) The soil and land to be 3mp10ved through on—fatm development
such as dlalnage work, flcod control, land ;grading or shap—
1ng, ete., .

{2} Land holding size \hlch will decrease. sllghtly in- the near
: future due mainly te the proJeeted in¢rease in. the number
~of farm household, :

(3) Availability of labour force in and around the ﬁfaject arca,

(4) Famlllarlty of the farmer wlth 1rr1gat10n practlces and
modern falmlng technlques,

(5) The farm mechanlzatlon plan bclng conducted by the Agrl—
cultural Developnent offlces, in both the Reglon and
Districts, and . :

(6) The desire of faxmers in the Lower—Mosh1 area.‘

" The land product1v1ty in the progect areas wlll be greatly
1mproved by the control of seasonal floodlng, dralnage 1mpr0vement
and the construction of technical irrigation facilities, including the
land grading and shaping works, Be31des, the present poor . road net-
work will be improved together with the constructlon of the’ 1rr1gat10n
and dralnage facilities.

As mentioned before, the average land hold1ng per farm housee'
hold will be relatively decreased to 1.0 ha by the forecast increase of -
farm families through natural population growth, The farm family will
also increase to 5.65 persons on average, of whlch 3 persons might be

able to work. . .

The familiarity of the farmers with modern irrigation. farming
techniques is low at present.. However, most of. farmexrs have experience
with traditional irrigation farming through operation of tradltlonal
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_furrows and also have had more or less, experience to cultlvate the
proposed products, although farming practices are still very traditional.
In addition, farmers have a strong desire to introduce improved farming
wvith proper. 1rr1gat10n and land conseolidation, according to the field
interview. in the LOHEI—MOShl area,

wlth regard to the farm mechanlzatlon, the present sitvation
of machlnery is éxaminéd for its role in &ffective soil preparation.
Because the. soils have a hard consxstency when dry and a strong sticki-
ness and plastlclty when wet, a powerful tractor will be required for.
the’ preparatlon of "soils, In addition, ‘mechanization of plant protec-
tion and thréshlng work :{primary processing of production such as paddy
threshzng, shelling of corn and pulsés) will be also required to realize
the  optimum operatlon of these practices, saving manpower and achieving
a high quality of the productlon.: For these purposes, it is recommended
to intreduce a small-scale power dust/sprayer, anto-thresher and sheller
to beneflt the farmer technlcally and economlcaliy.

_ Based on’ the above dlséus310n,'1t is planned that farming will
bo praotlced ba31cally by manual opetrations with small-scale farming
equipment and instruments such as weeders, knap-sack type mist cum dusters,
etc. According to the analysis of seasonal labour requirements in the
unit farm (1.0 ha}, the labour force in the unit farm household will in
most casé be Sufflélént for growing the high ylelding varicties of crops
even undér manual . operat1on, except for a small shortage of manpower at
peak tlmes, such.as transplanting of paddy and harvesting of the crops
as shown 1n Tables V—14 and Y-15.

Seasonal labour could be employed from the surrounding area
to supplément the shortage of farmly force. Due to very low labour
opportunlty in the region, this temporary employment will contribute to
the rural economy as well,

3401 5011 preparatlon

3011 preparatlon for all of the proposed crops will be made
by the use‘of tractors which are employed fiom the Agricultural office,
Moshi district, as under the present management system. At present,
disc~plowing is a common practice in the soil preparation and harrowing
is very rare, In the proposed plan, both disc-plowing and one to iwo
times -of harrow1ng are recommended for upland farming to stabilize seedl-
ing establlshment and to effectlvely operate the irrigation.

In the case of paddy rice cultlvatlon, harrowing cum puddllng
of s0i) is required after the ploughing, te make the land level for even
distribution of irrigation water and for protecting the young seedlings
from being submerged.

Prlor to the harrow1ng in both upland and paddy farming, ap-
pllcat1on of basic fertilizers should be practiced to prepare a fertile
soil’ foundation for the seedlings. For this, about 1/3 of total require-
ment of urea and triple-super phosphate is applied by hand.
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3.4.2 Seedlng

. There ave twu seedlng technlques for the p10posed farmiug._
One of Lh¢ techniques is to preparé the seedlings in a nursery ‘bed, and
thereafter, lransplant the scedlings to the main field. This practice
“will be ap)laed for cult1Vat10n of paddy rice and vegetables.

In case. “of the paddy rice cultlvatlon about 60 kg per ha,-of
séeds are to be sown on about 250 m2-of nursery bed and grown for 25
days in the nrusery. :The seeding rate of. 60 kg/ha heréin’ estlmated is
rather high as compared with that in rice. producing ‘countries. However,
there are no certified seeds available because seed multiplication pro-
gramme¢ has not started yet. Thereafteér preparatlon of the seedlings,
transplanting te the main field, will. be .practiced by regular plantlng
in a 15 ¢m x 30 cm space or plantlng 2 to 3 seedllng per one hill.

In case of vegetable cu1t1vation, klnder seedllngs are to be
grown first in small beds which should have shade roofing, and then,
transplanted to a nursery béd with suitablé space.- Transplanting to
the mainfied will bé made about 30 days after seeding by regular plant-
ing in 30 to .45 cm X 60 to 100 cm space. The spe01f10 rate of seéding
per ha is estimated as shown in. lable V=16, -

The other farmlng technlque is. dlrect seedlng to the maln
“field. This technique will be applied to upland crops, such as maize,
pulses, cotton, oil-seeds, etc. The specific rate .of seedlng o be .
applied for each crop is also sunma11sed in Table V-16.

.~ In the direct Seedlng method, thlnn;ng and .control of seedl-
ings will be required after cstablishing the seedlings on each hill,

3.4.3 Fertilization

Proper appllcatlon of fertilizers is essentlal for. realization
of the anticipated crop production in the project avea. The soils are
guite deficient in plant nutrients especially organic carbon, nitrogen
and phosphate. Therefore, it is necessary that .these chemical. elements
be supplemented by the use of fertilizer. S

Based on. the test results on crop fertlllzatlon made in the
lealen1 Experimental Sub-station, the chemlcal fertilizer requirements
are preliminarily estimated for each ¢rops as shown ‘in Table V-16.
Considering the present soil conditions, most suitable kind of chemical
fertilizers would be urea for paddy field and ammonium sulphate for
upland field as the nitrogen source, and trlple—super phosphate (T.S. P)
to supply the element of phosphorus. Generally, an application of potas—
sium is not required in the project area for either paddy or upland Crops.
Sufficient potash is Supplled natulally from the 50115.

As for the fertlllzatlon partlcularly by ures and ammoniwa

sulphate, the split-application method is recommended to favorably con-
trol the growing conditions of crops. . :
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3.4.4“"' rleﬁt protéction

" As for plant pxotectlon,'lnten51ve appllcatlon of 1nsect101des
and funngldes is requlled for control and protection of the ‘¢rops from
the damage caused by 1nsects, pests and diseases. At present, damage of
crops caused hy insects and diseases is not serious. ‘Although the plant
protectlen is 1ot praotlced yet most of farmers are using local crep
varieties vhich. have a tolerance to diseases. However, when the high
yleldlng varlotles of Crops are 1ntroduced it will be necesSary to pro-
perly apply chemloals.

Su1table dosage of each chemical is eslimated as shown in
Table V¥-16, based on the life-cycle of insects and groving stages of
the crops. Selection of the applicable chemicals is made wlth reference
to the presently marketed chemicals in Tanzania. -

For appl1cat10n of chemlcals to the fleld the knap-sack type,
motor drlven mist- cum—duster is planned to be used. The working capa-
city of thls equ1pment w111 be 3 to 5 ha per hour, and it will be easily
managed by small farmer groups.

In ovder to operate the proposed plant protection works, it
is strongly recommended to organize a systematic plant protection pro-
gramme through farmer cooperatives or associations. Individual protec-
tion is not recommended because insects and diseases are not limited
to the 1nd1v1dual form 'which will be 1e-1nfected unless protection is
undertaken on as wlde an area as p0351b1e.' :

3.4.5  Wesd c¢éntrol

, Weed control is one of the essential farming practices in the
proposed crop ploductlon programme. At present, many chemicals {so-
called herblc1des) have been deVeloped for weedlng purposes, and their
efficleney are hlghly accepted particularly for saving labour, However,
_these chemicals are harmful not only for human beings, but also to live—
stock Produetlon and the natural environment. The proposed practice for
weedlng will be, therefoxe, performed by the use of the traditional in-
struments.

Only for paddy rice cultivation, use of some small amount of

-herbleldes is planned so as to control not only the ‘weed but also
Blihar21a whleh is now sllghtly Jnfectlng the lowlying area.

3.4.6 Harvesting and fhreshing

For the proposed farming, manual harvesting is planned, based
on the large capad1ty 6f the labour foree in and around the Lover-Moshi
areéa. He¢ever, 1mprofed {hréshlng practlees aré recommended to realize
the marketable quallty of orops.“ Thus mechanical threshlng is preferable
for the improvéd varieétiés of erops over traditional hand threshing.

Based on this, it is proposed to introduce a treadle thresher or sheller
for pulses, oil-gseeds and maize, and auwto-thresher for paddy rice, during
the initial stage of this development.

v -19



Making reference to the crop expériment .in the Miwaleni Ex—.
perimental Sub-station and practical operation at NAFCO, the farm inputs,
labour reguirements and machinery use for one héctor operation for each
érop are estimated as shown in Tables from V-14 to V16, L

" As for the ngriéultﬁfﬁl:ébnditibhs'Qithdﬁtfthg'ﬁ¥03§pt; it is
foreseeable that most of the farming will still be pra¢ticed in the tra-
ditional manngr,'althﬁﬁgh'séme'ﬂdsagefﬁf“féftiiﬁjéré“éhd]chéﬁié%la are -
increasing gradually under the national campaign te increase maize pro-
duction and the farmers' credit programme being promated by the Govern-
ment. The estimated crop production without the project is tabulated in
the Table V-17. c . : :

3.5  Anticipated Crop Yield -

_ The research and trial'cultitation,of"upland,qrbps are being
carried out by the Miwaleni Experimental Sub-statien under the direc-
tion of Lyamungu Agricultural Research Center.: Although systematic:
study and experiment on paddy rice have not started yet in Tanzania,
numbers of rice project have been implemented in Tanzania. =~ -

According to the crop experiment made by the Mivaleni Expe-
rimental Sub-station, the soils of the project area show a good response
to crop production with applicatioen of'Sﬁffidiéht{irrigétibhfahd proper
fertilization. The average yield of maizé was about 4.5 tons of dry -

grain/ha with economically reasonable amounts of nitrogen (150 kg/ha)
and of phosphate {50 kg/ba). An adaptability and productivity test on
soybean and groundnul also reveal high suitability by an average yield
of 2.5 tons/ha and 2.0 tons/ha, respectively, under fertilization with
60 kg/ha of N and 25 kg/ha of Pp0s. _ e :

In the practical operation seen at NAFCO in Kahe, major crops
such as maize and groundnut were grown under advanced irrigation and
proper fertilizing conditions.1:ACCQrd{ngjto‘thé_prbdugﬁibﬂ.rebpfdg of
this farm, average unit yield of high yielding varieties of maize was
about 2.6 tons/ha with the application of: fertilizers at 100" kg/ha of
N and 50 kg/ha of Pp05.: The average yield of groundnut was. about 2 tons
of unshelled production per ha with application of about 60 kg/ha- of
N and 30 kg/ha of Pp0g. ' '

Based on paddy riceiculﬁivabion-Sebn iﬁ"the1ride brojeqt,in
Tanzania, more than 5 ton of paddy per'ba‘hqshbéeﬁ continuously obtained
year and year under the conditions advanced with goed irrigation and
soil management. . :

From the above figures, it is conservatively estimated that
the target yields would be_2.5:tons/ha_for maize;l4.5it0ns/halfor paddy,
1.2 ton of gfaiﬂ/ha_(eqv.'2.0_tous/haudflunshalléi_prddpcﬁ)qur ofl-
gceds such as soybeen and groundnut, 1.5 tons of . speed eotton/ha for
cotton, 1.0 ton/ha for common béans, These target yiolds aro used as

the bases for estimating the anticipated project benefits.
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- -Porecast ¢rop yleld w1th and w1thout the project is ‘summarized
in Table V-IS. :

3.6 Aﬁtiéipaied Crop ?roductian

Based on the cr0p yields discussed above, anticipated annual.
crop production and increments in the whole Lower-Moshi area are esti-—
mated in Table V-19, and summarized below.

Annual Crop Production and Incremental Production
(Unit: +tons)

Incremental

Major Products Without Project With Project - Production
Maize 20,750 16,340 _4,410%
Paddy 980 19,170 +18,190
Pulses 450 1,055 +605
- Oil-seeds Sonce 3,430 +3,430
Cotton - : 610 850 +280
Vegetable ' 1,000 1,650 1650

* the{ The reason for a decline in maize production is the use
of a certain amount of maize fields for paddy production.
Pigurc of oil-seeds is shown by unshelled product.
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Table V-1

{ "3 EeWUIIAOD aseoundey oq1 JO ﬂoﬂvdnonoﬁo TESTUYS Y IIpUN mhma.“Pmﬁmﬁ¢‘ﬂﬂ %0Us 000°sZ/T
‘gdexdoloude1e8TI0%) Momfmpmnmumpuﬂwopogm oyy Aq PogosTed oa® saanBry oyt JO [TV 930K

0zL'T  OLE‘T 069‘v OTS‘T . 068 0CL°0¢ T 0L0*6 .- OST‘T  OPL 0L0‘9T  069°¢ 0E6° Ty 12308
0Z1 o9r  OTT*2Z 00Z‘T ~ 0§  000‘C ozt o¥8 0T 089 oL - oPTiL 03TTY
- - - ce 08 o8L‘T  ovs  m - oL 008 0£8°T " BT
- - - = o€ . oTTT 0 .08TtT O - 0£S 0LT . 08T‘T TRnlnyER
- - - - 02 ovs ot - - QLS ote © Q98 . ouTH
- 08¢ 05T 08 01 OLT‘T 080‘T - - 05 oF T06LYT OPRINEYD0Y
- - cs - 01 000* 1 Q9L - - 011 00T 090%1 _ nWo TY
- 00t . 088 = 02 068‘T 0 08¢ 0z - 066 00% B TAT- BUORD
001 - . QgL 0% 01 ozg .- Ovv - ¢ 00¢ 08 00L‘T  tueBuwseBuwsTy
ov Q0% - - 02 O¥0° 1 OEE - Fols QLY QEZ 006* T TSI TY
058 0gg 0tz OF QT - oLoft ov9 - 09 ove 0t 010‘¢ e TIBIUBY
062 - oot 00T 05T ozet oS - - 008 oL - o2Efe BIXO
0s - - - 0T 018 0L 001 ozT. 092 092 0.8 Ty BX ey
- - oLz - 01 092°1 o1 o8 - 0z0‘T ST ovSE T 0J0g BROTTY
08 - 01 - 01 0622 0t - - ot 00T 06£°2 BITYIN
0z - 09T oY or 098tz 0L - - oLo‘z 02T 028z wexen WX
L . _ _ THRPUTR
00T - - - ot 0L9°2 0zT - 052 0st‘s 061 08L°2 /REeITSK
- - - - 0T 085 052 - - 082 0¢ 009 pue] MoN
- - - - oz 08Y ot - - - 08t 0L 00¢ e lny{einy
- .- - - 06 09T 0LE - o1 090°T 002 0tL*T TUIISNITD
oL - - - 00T 01¥‘Z 0Tt - ove oor1 009 08s°T tutdoqey
{&u) (eq) _(=®) . (W) (e4) (e9) (*4) {=0) (e9) (o) __(®0) (B4}
1S9%0g W(Bg Sousng dJwens — QEVA 19300 pue] @wimg STqUITIIT  paguilwy STQBITIIT  VIEV FOVIILA
PIIA _ EOVIIIA sseIn  91eYSH  PI2id APPRA 1914 puela $80¥D J0 VWYN
ANYT TVHELLIND 1YY ~NON Gy TvaArIndI¥ayY
¥E4Y IHSOA-4aM0T NI &80 ANV 40 NOILIANOD INZSIEL T=A 2TQEL

y - 22



fable V=2

- AVERAGE HOLDING OF PARM LAND

o TGTAL  TOTAL

NAME OF GROSS ACREAGE FARM HOUSEHQLD AVERAGE SIZE

VILLAGE _OF PARM LAND. Settied Unsettled . OF HOLDING

o (ha) (ha}) (ha) {ha/family)
Mabogini 2,300 600 890 1.55
Chekereni 1,270 . 500 520 1.25
Mutakuja . 450 500 - 0.90
New Land 330 430 - 0.76
Msaranga/Mandaka 2,550 (530} 1,170 1.50
Yam Makaa 2,190 {300) 1,530 1,20
Uchira - 1,940 (360) 1,580 1.00
Kiléma Pofo 1,170 (280) 590 1.35
Rau Ya Kati 640 370 - 1.72
Oria 870 1,060 - 0.82
Mangaria 430 250 - 1.72
Kitereni . 710 270 410 1.05
Kisangesangeni ' - 380 380 .- 1.00
Ghona ‘ 1,250 260 910 1.10
Kiomu 210 260 - 0.80
Kochakindo G0 250 - 0.36
Himo 800 200 740 0.85
Makuyuni 700 270 310 1.20
Lotima 1,240 340 690 1.20
Kileb 920 490 - 1.87
Total/Average 20,480 7,900 9,340 1.19

(+ 1.20 ha)

Note:  The f1gures in parenthesis are estimated
i 'accordlng ‘to the total houscholds in
village census with the certain proportion (%)
of the land vwhich is included into the study area.

The number of unsettled hbuséhold is
estimated based on the information obtained
from the village offices.
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Table V-3

POPULATLON OF: LIVESTOCK

NAME OF DESTRICT

(AS OF APRIL, 1979}

POPULATIOV QF LIVESTOCK (HFADS)

AND/OR
VILLAGHE Catt]e ’ ‘Sheep : Goats
1. KILIMANJARO REGION o o B
~ Hai District 64,450 42,260 753,950
- Moshi District 134,530 43,980 452,120
- Rombo District 33,920 48,190 95,380
~ Muuanga District e ' o o
- Same District 196,690 - 116,310 186,160
Total 429,590 250,740 787,610
>. LOWER-MOSHI AREA )
- Mabogini village 480 . 450 1,730
- Chekereni village 110 - 100 130
- Mutakuja vitlage 210 T 60 190
- New Land village 690 640 1,020
- Msaranga/Mandaka village 980 . 380 ° 520
- Yam Makaa village . : 1,090 2380 . . 450
-~ Uchira village 780 270 170
- Kilema Pofo village 2,030 850 2,210
- Rau Ya Kati village 2,130 1,900 4;130
- Oria village 1,550 840 510
- Mangaria village 1,050 260 820
- Kitereni village 1,680 190 790
- Kisangesangeni village 1,31G° 110 440
— Ghona village 1,360' 280 1,480
- Kiomu village 1,200 340 1,680
- Kochakinde village 710 700 1,060
-~ Bimo village 560 70 260
- Makuyuni village 2,200 890 3,170
~ Lotima village 1,740 770 2,600
- Kileo village 3,63O B 970 ‘.‘ 2,860
Total 25,490 .9,750. 26,820
Note: Total head of cattle in the Lower-Méshi aréa

Data source:

corresponded to 18.9 % of that in Moshi.

District and 5.9 % of that in whole Kilinanjare
Region. Other sheep and goats are’ respectIVely

22,2%/3.9% and 5.9%/3.4%.

Statistics on livestock populatiOn, as of

April, 1979, prepared by Regional Water

Department Moshi
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Table V-7 PRODUCTION OF MAIZE

| DRY ,

NAME QOF RAINY SEASON CROFPPING SEASON CROPPING

ViLLAGE ' Irrigated Rainfed Irrigated TOTAL

, : - {tons) {tons) . (t?“$; . {tons)
Mabogini 770 840 60 1,670
Chekéreni ' 130 270 20 1,170
Mutakuja 8¢ 270 - 350
New Land o 40 200 - 240
Msaranga/Mandaka - 1,850 .:.i. - 1,850
Yam Makaa 140 1,520 0 10 - 1,670
Uchira 80 1,390 : 7 - 1,470
Kilema Pofo 20 520 : - 540
Rau Ya Kali 230 270 20 520
Oria: 60 750 10 820
Mangaria 50 . 300 - 350
Kitereni ' 320 o260 - 580
Kisangeéesangeni _ 40 160 . : - 200
Ghona 320 . 480 - 800
Kiomu 130 40 ‘ - 170
Kochakindo 50 30 ' - 80
Himo ' 80 430 L 510
Makuyuni 210 340 20 570
Lotima 860 560 60 1,480
Kileo 390 300 10 700
Total . 4,050 11,480 ' 210 15,740

Note: Figures are éstimated based upon the cropping
" acreages and unit yield in each village as
shown in Table V-6 and Y-10.
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Table V-8

© COTTON AND BEAN PRODUCTION IN LOWER-MOSHI AREA -

NAME OF : : BEANS

VILLAGE COTTON Rainy Season Dry Season TOTAL

- {tons} - {tons) - {tons) . {tons)
Mabogini 7.5 62.5 17.5 80.0
Chekéreni 39.6 35.0 22.5 57.5
Mutakuja - 5.4 25.0 - 25.0
New Land 7.5 16.0 - 10.0
Msaranga/Mandaka 1.3 18.0 - 18.0
Yam Makaa 3.7 12,0 4.5 16.5
Uchira 10.8 22.0 4.0 26.0
Kilema Pofo 63.0 13.5 - 13.5
Rau Ya Kati 5.0 35.0 8.5 43.5
Oria 16.5 14.0 3.8 17.8
Mangaria - 4.0 4.0
Kitereni 5.0 12.3 - 12.3
Ghona 2.0 10.5 - 10.5
Kiomu 2.0 8.8 - 8.8
Kisangesangeni - 14.0 4.3 18.3
Himo - 10.0 - 10.0
Lotima 51.5 14.0C 13.8 32.8
Makuyuni 29.4 5.3 18.8 24.1
Kileo - 10.5 4.8 15.3
Total 257.2 139.9 107.5 447 .4

Note: The production of crops are estimated based
on the figires in Tables V-6 and V-10.
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Table V-9 .. PRODUGTION OF PADDY RICE,
- VEGETABLES AND OTHER CROPS

NAME OF

YILLAGE . . PADDY RICE = VEGETABLES  OTHER CROPS
{tons) {(tons) (tons)
Mobogini . 420 . 135 9
Chekereni _ 12 . 150 5.
Mutakuja c c 25 2
New Land - 25 _
Msaranga/Mandaka 243 113 __.. ..83
Yam Makaa - 24 15
Uchira ' ' - 55 - 28
Kilema Pofo - - C 20 .id
Rau Ya Kati 138 220 10
Oria o - 55 ' 18
Mangaria : .48 - - : 2
Kitereni B 10 . - - 12
Kisangesangeni . 26 & 25 .10
Ghona : - : ' 28 11
Kiomu - - - 28 T
Kochakindo - _ - 2
Himo " - S - 7
Makuyuni : - ... 33 : 18
Lotima ~ 65 12
Kileo 2 25 12
Total =~ © 920 . 1,026 277

Note: The prbduciiph'6f‘each:bfopéiéiqfésti@aiéd:i
based upon the cropping acréages and unit
yield as shown in Tables V-6 and V-10.

Paddy rice production is shown by unhusked
dry grains. Production of vegetables is
converted to dry onion base and production
of other crops is converted to finger-millet
base. .
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Table V-12 . SPECIFIC GRONING TERMS AND
. POTENTIAL YIFLD or EACH
;o PROPOSED CROP

Specific Growing Potential Yield

Eggpdséd Crgﬁg & Vafiéties Terms Specified
.. {days) {tons/ha)

Maize R _ : ' -

- T.CW T 120 to 150 ' 2.5 to 3

- Hibrid-632 = ‘ 150 to 160 3.5 to 4

- Katmani o 100 to 110 1.8 to 2.0

- Loeal varieties ' . 140 to 150 1.5 to 2.0
Pulses (eommon beans)

- Canadian Wonder ' 90 to 110 1.2 to 2.0

- Kidney Darkred .90 to 95 1.0 to 1.5

- Santa Ana _ 90 to 100 ' 1.5 to 2.0

~ California Ted 80 to 95 1.2 to 1.5
Paddy rice . . _ _ L

~ 1R varieties . : - 110 to 120 5.0 to 6.5

-~ Local varieties 1 145 to 160 1.5 to 2.0
Soybeans T o :

~ Bossie 90 to 110 2.5 to 3.0

— Hokkaido : 85 to 100. 2.0 to 3.0

— Pola o 90 to 110° 2.5 to 3.0

—~ Kent . ' 100 to 110 2.5 to 3.5
Sunflover , : . .

- Black S 110 te 120 1.2 to 2.0

~ Jupiter L 110 te 120 1.0 to 1.5

~ Nyingine c 100 to 110 1.0 to 1.5
Groundnub : : ,

- Preva111ng in Tanzania _ 110 to 120 L5 to 1.5
Cotton SR B L : '

~ Prevailing in Tanzania 240 to 270 1.2 to 1.5
Note: - Flgures on. crops except paddy, cotton sunflower and groundnut are

obtained from the Miwaleni Agricultural Experlmental Sub-Station,

- Flgures of paddy are the genelal spe01f10at10n defined by IRRI,
' Phlllpplnes.

- Flgures of ‘cotton, sunflower and groundnut are the highest vesults
ocbtained in the Lower-Méshi area.
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Table V-13

ANTICIPATED CROP YIELD COMPARISON
(YITHOUT AND WI%H PROJECT)

tnns/ha)

'(dnitl

Major :Crop Yieid _ Crop Yield Incremental
Crops ‘without Project with Project Crop Yield

T(Trgditional). {Advanced)
Maize o -2.0 - 2.5 0.5
Pulses 0.5 1.0 0.5
Coftén 0-95 1.5 0.55%
Paddy 1.5 4.5 3.0
Sunflower 0.5 - 0.75 0.25
Soybeaﬂs. - 1.2
Grdgn@nﬁt - 2.0(unshelled)
Onion 5.0 5.5 0.5
Gabbage - 10.0.

th§:— 'Crop'§ieid under the conditioné without the Project is estimated

. based on the highest erop yield in the Lower-Moshi area recorded

" in the reéent years.

o Prospectlve Crop yield under the advanced conditions to be at—

trlbuted to the Project is estimated, making reference to the

: cr0p experlment results 1n Miwaleni Experlmental Sub statlon,

product1on record in NAFCO Kahe, and other crop records reported

in Tanzania.
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Table V-20 (1) ANTICIPATED CROP PRODUCTION IN EACH: SCHEME

Without Project :  With Proéject

Cropped Annual Cropped = ‘Annual
Major Crops _ Areéa Production Arca Production

(ha) (tons) (ha) {tons)

1. UPPER MABOGINI SCHEME (150 ha): .
Paddy (1) = = 150 225 o150 675
Paddy (2) - - 50 225
2. MABOGINI SCHEME (850 ha): :
Paddy (1) 90 135 750 3,375

Paddy .(2) - - 250 1,125
Maize (1) 425 - 850 - =
Maize (2) 180 225 o -
Cotton 45 40 ' e -"
Pulses 95 50 - -
Yegetables 35 175 = -
Sugarcane (70) - {70}

Orchard (30) _ (30}
3. RAU YA KATI SCHEME (450 ha): | |
Paddy (1) 120 180 400 1,800

- Paddy (2) - - 130 585
Maize (1) 140 280 e -
Maize (2) 10 1w Ce o -
Cotton 3 30 - =
Pulses 50 . .25 - - -
Vegetables 40 200 - -
Orchard (50) {50}

A. CHEKERENI SCHEME (850 ha):

Paddy (1) 10 15 700 3,150
Paddy (2) - : - 220 . 990
Maize (1) 120 240 : - -
Maize (2} - 310 390 . .
“Cotton 185 175 - . -
Pulses. 65 30 - TR
Vegetables .. 40 200 : - Co-
. Orchard {70} (70)
{Pilot Parm) {80} _ (80)
- continued

Note: Paddy (1), rainy seasgn.cr0pping; Paddy_(?), dry season cropping;
Maize (1), irrigated; Maize (2}, rainfed.
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Table V-20 (2)

Without Project

With Project

Vegetables

R Cropped.  Annual Cropped Annual
Major Crops " Area . Production - Area Production
s ﬁ {(ha) © o (tons) - {ha) ' (tons)
5, MIHA[ENI PUMP LIFT SCHEME (2 000 ha)*
-Paddy (1) 25 40 900 4,050
. Paddy (2) e L= 470 2,115
Maize (1) 280 560 280 700
Maize (2} 965 1,210 - -

‘Pulses 80 40 220 220
Cotton 100 95 220 330
Oil-seed " some 320 : 640
Vegetables 20 100 120 660

6. MAKUYUNI SCHEME (500 ha)1
Maize (1) 345 690 120 300
Oil-seeds (1) some 150 300
Oil-sceds (2) some 130 260 -
Cotton 155 145 100 150
Pulses 20 10 100 100
Vegetables 20 100 40 220
Orchard (10) (10)

7. GHONA AND KILEO SCHEME (500 ha):
Paddy (1) - 150 675
Maize (1) 00 600 80 200

. Maize (2) 120 - 150 - -

- Pulses 20 10 70 70
Cotton 45 40 70 105
Oil-seeds (1) sone 100 200
Oil-seeds (2) . - - 120 240

" Vegetables 5 25 40 220

"~ Orchard - {10) (10)

. 8. NORTH GROUNDWATER SCHEME (60 ha x 14 sub-schemes):
 Maize (1) = . 210 525
" Maize (2) 715 890 - -
- Pulses 40 .20 165 165
- Cotton 45 45 170 255
. Oil-seeds (1) some 250 500

- 0il-seeds (2) - = 490 980

Vegétables 30 . 150 30 440

9. EAST GROUNDWATER SCHFME (30 ha x 6 sub-schemes}:

Maize (1) - ' 50 125
Maize (2) 140 175 - -
Pulses ’ 10 5 35 35
Cotton _ 30 30 35 50
Oll—seeds (1) - - 50 100

" Qil--sceds {2) - . - 105 210

- - 10 55

Note:

Y - 43
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~Table V-21

Najbf Crops

ANNUAL CROP’ PRODUCTION T0 BE
INCHEMENTED BY PROJECT:

(Unit: tons)

"Incremental

Maiio _(1)-
o (2)
(3}

Cotton

Pulses (1)
{Beans} (2)

Paddy (1)
(2)
0il-Seeds

Other Cerecals

Yegetables

Without the Projeect ~ With the Projéét" Production

S 1,850,
4,740 S 2,740
16,010 . 11,750
0,750 16,340 | -4,410
610 s . 280
593
. 460 R
L 18,770
400 .
980 . 19,170 ¢ 18,190
some . f_ 3,430 J . 3,430
270 230 . =40

=
)
@
L=
L
Jh
&
&
A
<

Note: where;

Maize (1) Production under the advanced irrigation

(2) Prodﬁctiqn'under tho traditional 1rr1gat10n

(3)'Proddétion,undéﬁwthe ralnfed condltlon
Pulses (1) Producfiﬁn under the adVanced 1rr1gat10n

(2) Prodﬁ¢li6n undér the rainfed condition
Paddy (1) Production under tﬁé'adfanﬁéd irrigation

(2) Production under the traditional irrigation

Figure of oil—seéd is showﬁ by unsheiléd pié&ﬁét.

‘The reason for a decline 1n naize productlbn ‘is the
use of a certain améunt of malze fxelds for paddy

production.
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Fig. V- 1(1)
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Fig. V- 1(2)
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Fig. V- 1(3)
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Fig. V- 1(4q)
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ANNEX VI

AGRICULTURAL ECONOMY
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ANNEX VI

AGRICULTURAL ECONOMY

1. 'c'enei-ai

Study on the agrxcultural economy was made to clarlfy the
present socio-economi¢ conditions in the Lower-Moshi area as a base
_for assessing the future conditions’ attrlbutable to. the Project. For
this purpose, the data and information were collected concerning the
presant demography, agr1cultura1 settlng, act1v1t1es of agricultural
'support1ng services, marketlng and price of major agrlcultural ¢ Om—

modities, etc.  The data and information wére obtained mainly from
the KlllmanJBIO Reglonal Development Offices and Meshi Distriet
DevéloPment Office ¢oncerned as well as the branch offices of the-

National Milling Board {called Parastatals) in Moshi. Some special

1nformat10n such as. transportatlon eost, insurance, taxes and duties
related to the transportatlon as well as import and exporis, regular
handl1ng charges, etc. was coliected from the Zonal offices concerned
in Tanga city.. In addition a field 1nterv1ew with the farmers and
village officials wvas made in order to obtain practical information
particularly on the farm1ng expenditures as well as living allowance,
marketlng of agr1cultural products, ete.

Based ‘on the data and 1nf0rmat10n collected above, the
present agrlcultural sett1ng was analyzed with .particular emphasis
on assessment of a présent situation of the farm economy, seasonal
flood damage, neceSSIty of agr1eu1tural production increases and
prospective potent1a1 ‘of 5001o—economlc deVelopment

To evaluate the future agricultural development plan, the
f0110w1ng study was also mades:

: (1) JProspeetlve increase of p0pu1at10n and farm houscholds in
the Lower—Hoshl area as well as Moshi township

: {2)__Marketab111ty and prof1tab111ty of the agricultural pro-
duction’

{3) Price prospect for agricultﬁral cemmodities

In evaluatlon of the farm economy in the future w1th and .
w1th0ut the Progect a prlce escalatlon caused by inflation and a
‘shado6w’ price factor were part:cularly taken into account, so as to
set forth a reallstlc v1ab111ty of the development plan. In this
context, these condltlons ‘were studied, making reference to the Price
Pr0$pect for Magor Prlmary Commodities prepared by IBRD (Januasy, 1930)
and the economic statisties in Tanzanla (1978).
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2. National Economic Background

2.1 Economic Fndices

The United Republ1c of Tanzania consists of Malnland,, 2
Zanzibar island and Peruba island with the total land of 945,050 kn
The total population was estimated at 16,7 million in 1978 and the
population density was 18 persons per km". Annual pepulation increase
was about 2.9 dutlng 1968 1977 on averoge. 7 '

The economy ‘6f ‘the Tanzanla has - grown Very steadlly during
the last decade and the Gross. Domestxc Productlon (GDP) attalned about
Shs.' 10,587 million’ (US$I 323 mitlion equ1valent) The 'GDP’ grew at an
annual 1ate of 4.2 pér cent durlng 1968— 1977. Per caplta GDP is edti-
mated at Shs. 647 in 1977 on the bases of 1966 constant pllce (See
Table VI¢1) T .

The Balance ‘of Trade p051t10n in 19?7 was worse than 1n 19?6
The value of exports was Shs. 536 million which is an 1ncrease of
Shs. 397 million or 10 percent over 1976 fxgure.: However, the value of
Jmports was Shs. 6,199 million which is'an in¢réase of 14,3 percent as
comparéd w1th the 1976 1mp0rts flgure of Shs._S 421 mllllon._ In con—
sequence, ‘the country's balance of trade had a deficit of Shs.,l 663
millien in 1977 compared w1th the def1c1t of Shs. 1 »312 mllllon 1n 19?6

The ma;or lmports in 1977 were industrial machlnery, 4iransport
equipment, c¢rude petrdleum and petroleim products. About 50 per cent
of expend1ture on imports was accounted for’ by those fﬁur 1tems., ‘I’
all, 18.2 per cent - of all the imporis were consumer gOods, 45, 5 per . cent
1ntermed1ate goods; 10.6° per cent were transport equipment and 25 4 per
cent were machines and other 1ndustr131 imports, -

‘The ‘agricultural sector is stlll largest sector in the economy
deminating 38.6 percent of GDP. The industrial sector: (1nclud1ng mining
and quarring, manufacturing and handlcrafts, electrlclty and water supply
and constru¢tion) shares 15.3 perCent of wh1ch manufactur1ng and handi-
crafts is the largest, while services ‘sharés 27.9 peréent of GDP. 'In
terms of the employment structure, about 60 percent of the labour/force
is absorbed by the agriculture sector, while absut’'15’ percent of labour
force is in industrial sector. More than 20 percent of the labour foree
is estimated working in servlces Sector (See Table VI—Z)

In the agr1cultural se¢etor, food crops including Mmaize, paddy,
sorghum, millet, wheat, dry beans and other 1egum1nous CIOPS produced
approX1mater 2.1 m11110n tons in total Maize is “the most 1mportant
main food grain produced in the country. Total productlon of ‘maize was
about 1,000 thousand tons or 47 percent of the total Food crops produccd
in 1978. The productlon has been increasing stead11y dur1ng past 10 years
except the stagnatlon period around 1973/74 (See Table VI, 3) .

Production of food grains which had deelined drastlcally in
1973/74 and 1974/75, made a récovery in 1975/76. Unprecedented large
quantities of food grains had to be imported in 1974 and in the first
half of 1975 to met the domestic shortfall. The wain grains imported
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were maize,:rice and wheat: - In calendar year 1974 these imports
amountéd about 446,400 tons at a total cost of Shs. 783.1 million.
Although food production situation started to improve in 1976/77 and
will become even better in 1977/18, it is still necessary for the

- country to import maiZe, rice and wheat worth Shs. 230 million to
supplement Tanzanian farmer's own productien.

, '_”In_the agricultural sector, cash ¢rops including cOffee,
sisal,-GOﬁ?pn,'caShgwnut, clove, tea, tobacco and other crops of about
260 ‘thousand lons in total in 1977 were exported. Coffee, Sisal and
Cotton are major foreign ¢urrency earners in the agricultural secter.
However, in the 1969 to 1974 period, large production increase in the
coffee ¢rop had to be ¢ontrolled by the Government in order to cope
with World market trends. .Therefore production was set %o increase
at 6 percent annum which represented only a small increase compared
to the period between 1964-1969, Coffee production declined from
45,8 thousand tons in 1971 to 44.7 thousand tons in 1974. During
1976/77 production increased to reach 48.7 thousand tons.

" ‘Sisal production fell from 143.4 thousand tons in 1974 to 104.8
thousend tens in 1977, continuing a downvard trend that started since 1971.
This decrease was partly duc to the fall in the acreage covered hy sisal
crop. - Cotton output was still decrease still in 1977 producing a ratio
of 1,7 per cent to the 1964 production. This decrease was due to less
acreage put under cotton in 1975 compared to 1974. Also due to the
adverse food situation experienced in 1974, farmevs concentrated more
on the production of food crops than cotton.

2.2 .. 'Thé‘Fi?é,Yeér Develoﬁment-Plané
CEn Tanzania_hés plqcéd a high.priority on agriculture and rural
development in the national development stralegy in keeping with needs

of the population. ' In the long term plan, the Government set the
following objectives for the 1980.

1. inc}eaéing'per'éapitai income to Shs. 900/- per year;

2. attainment of sélf sufficiency in high level manpower
requirements;

3. betterment of living standards of the populace and increasing
' the 1lifeé expectancy to 50 years;

The objectives were to bée achieved, stage by stage, through medium term
{5-year) plans, of which the Pirst plan, Second plan and Third plan
coveréd the periods from 1964 t6 1969, 1969 to 1974 and 1976 to 1981
respectively., In addition to the objectives set forth in the long term
Plan. “The first plan aimed to raise the annual GDP growth rate of 6.7

and- to incréase invesiment and the Second plan emphasized the implementa-
tion of the prineiples outlined in the Arusha Declaration. Those principle

ave!
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i. self rellanCe - development through’ maxlmum mobllizatlon of
" domestic IBSOUICGS, partlcularly threugh the moblllzatlon of
the people.

ii, 5001a1 equallty - the spleadlng Of the beneflts of develoPment
widely through society to ‘avoid wide disparities in income and
_wealth.

iii. “to encourage. the development of economlc actlvztles undertaken
C through collectlve and cooPeratlve efforts.

iv. cconomic cooperatlon w1th other Afr1can States.

The plan also aimed at’ achlevzng a GDP growth rate of 6 5 per cent per
annuma. :

- The results ‘of the 1mplementat10n of the Flrst and the Second
Five Year Pians showed that +the decline in the productlon of crop was
one of major reasons for not attaining the progected ‘GDP growth rates.
"The decline resulled from a combination of various: factors: drought,
insufficient investment and faulty aliocation of such investment which
paid little or no heed to the suitability of certaln areas for the produc-
tion of part1cular ‘crops. ¢ This was especially the ¢ase with respect to
food crops. In order to achieve a h:gher growth rate of the economy,
increasing work efflclency and- product1v1ty shouid be more’ 31gn1f1cant
than that achieved in the two plans. :

In addltlon to the main ob;ectlves of the prev10us two plans
the Third Five Year Plan lays emphasis on the self suff1c1ency in food
requirement, proper and efflclency utlllzatlon of natural resources,
development of economic and social infrastruclure including technical
education, supply of water and electricity, ¢ommunication, building and
storage fa0111tles,'med1ca1 serv1ces, v111age plannlng, strengthenlng
work organization and etc. o

PloJected growth rates of GDP in varlous sectors of the economy
between 1976/77 and 1980/81 are as follows!

Sector o : - Percentage Growth Rata/Year

Agriculture : : 5.1
Mining 9.3
Industry : , 9.3
Water and Electricity 10.3
Works . : 6.4
Transport and . CommunLCatlons 6.5
Other Sector 5.6
6.0

Average ) _ = . - 6,0
To ach1eve this average rate “of GDP grOwth and the various
_sectoral growth ratGS,lt is estimated -that the requ1red 1nvestment

expenditure would be Shs.’ 22,585 million. The targeted avérage growth
rate of & per cent reflects economic development in the past years.
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However, from a sectoral allocatxon of Shs, 26,978 m11110n for
the perlod the average growth in GDP should exceed & per cent per

year. The Third Pive Year Development Plan period the sectoral disti-
but1on of 1uves{ment Ais as follows: '

'Seqtot .:'f;_:_ :' o Amount, (Shst;OOO) Percentage Share

Agriculture = ' 3,331,840 12,35
Iivestock - o - 630,306 2:.34
~ Natural resources. - : 416,701 - 1,54

C Mining o 1_A I 923,296 - 3442
S Industry - S T 7,196,496 26,68
. Commérce and tourlsm . 576,664 2.14
Vater o | | 1,472,742 5,46
Construction ' 2,679,740 9.93
, PPower ; 1,352,790 - 5.01
“Communication’ and transportz 2,204,735 8.17
Bducation and culture 1,717,347 6.37
Health | o 778,119 2.88
Admlnlstratlon and others 3,697,575 13.71
Total o . 26,918,301 100.00

. . In order- to achleve the natlonal objective of attalnlng self—
suff1c1ency in food by 1981, the Government s¢t out Production -
targets for food crops- during the Third Five Year Development Plan as
shown 1n<f0110w1ng figores., These targets take into consideration
nutritional requireménts.

Average - o Increase Average

: Production . Demand above o - Production
Crops 1970-1972 {Target)  1970-1972 Ave. 1972/73-1976/77
Y ¢ 7.5 S B $ 139\ ) (10°4)
Maize - 866 1,360 57 = 864
- Paddy - 194 35 62 . 252

¥heat 43 .. 127 . 165 : 54

~ The - area under maize is estlmated “to be one m11110n hectares
and the productlon average 700,000 - 800,000 tons ‘per annum dependlng
on the weather. “The 1973/74 drought reduced maize harvésts by 30 per
" gent, compared to the previocus seasons. During the Third Plan the targels
is to. produce ‘1,3 million tons of maize by 1981, This represents an
‘1ncrease of 57 per cent ab0ve the base year of 1970/72. On Llhe average,
rice production between 19701972 has been estimated at 127,000 tons
per annum eq01va1ent 200,000 tons of paddy. About 150,000 hectares are
estimated to be under paddy'with an average yield of 1,340 kg per hectare.
The target is to produce 315,600 tons of paddy by 1981.
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2.3 Agyicﬁitural'ﬂﬁrkétiug”

Tanzania operates a single marketing channel called"parastatalv
(state-owned or controlled marketing bosrd or corporation) ‘as’the
principal focus of the system, - The cooperatives (Primaries and regional
cooperative unions) act.as agents of the parastatals in collecting
marketable surplus and selling processed Products ingthe_regiOnS."

The number of parastatals and their crop'responsihility-hasuchangéd
frequently in recent yecars) currently, for maize and beans - thé relevant
parastatal is the National Milling Corporation (NMC), for cotton, the
Tanzania Cotton Authority (T€A), and for oil crops such as.groundnut,
sunfloweér, caster beans so on, the General Agricultural Products Export
Corporation (GAPEX). . . S

_ In collecting produce from the regions, parastatals typically
take title to the goods and make paymént'whénryheigﬁods:Eie‘deliVered
4o the warehouse of the regional cooperative union or dirgetly to the
parastatal's own warehouses. The unions, borrowing from the National
Bank of Commerce for Working Capital, provide for cash payments to
producers through member primary cooperative societies, -

The parastatal's buying and seélling priceés are set by the
Central Government under approval of the economié .comnittee of the
Cabinet, Producer prices for a particular harvest are.seb .in advance
of the planting season and; starting with-1973/74, are ;uniform, within
16w and high priority =zones, over the entire country. . Parastatals'
buying prices vary among regions according to differences. in éoésts of
collection and handling; their selling prices are uniform,

_ Producer may sell small quantities of.foed crops outside
official channels, often at prices considerably in éxcess of official
producer pricés. Unofficial and illegal trading in food crops also
continues., At present, official consumer prices for maize, meal and
flour are maintained at low levels, in relationito the parastatals'
( eq. NMC's) full costs, and the NMC, which would otherwise -incur
losses in productioh of maize,is ¢ompensated by the Government on an ad
hoc basis. ' - '

o Por cotton, on the other hand, opéraﬁidns.are_sufficiently
bucyant te support a 10 per cent ad valorem export tax used as
subsidies to offset preducers for purchased inputs. Input prices
are also set centrally but not on a uniforn’ country-wide basis.

Input subsidy schemes are undertaken frem time @6'@ime‘£o*inéreaée‘
agri¢ulture production. The Tanzania Cobtdn Authority currently
provides a subsidy of 50 per cent of the cost of inputs used in
cotton production. ' - o '
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3. The Kilimanjaré Region

3.1 . Genaral ‘Peatures
3,1.1 . Location, Climate, Lands ..
. ‘ - - o

The Kilimanjaro Region which (excluding Dar ‘es Salaam) is the
smallest region in country with an avea of 13,210 km? is located in
nOrtherh‘Tﬁnzania. The region is bordered by Kenya in the northeast,
. Tanga region in the southeast and Arusha Region in West. In terms of
topography, the Kilimanjaro Region can be roughly divided into two
areas: highlands and lowlands.  The type of farming is distinctive in
cach of these areas reflecting the difference in rainfall according
to GIQVatibn.-_More_partidulafiy}'the highland which are situated for
the most part at altitudes of 1,100 m or more above sea level, are
‘relatively abundant in rainfall and not so hot, making it possible to
-plant coffee, a typical export crop of Tanzania, and bananas, a stable
food crop ‘of the inhabitants, and support a very high population density.
On the other hand in the lowlands which are for the most part below
1,100 m and have little rainfall, drought-resistant crops are cultivaled
because of the high temperature.. The mixéd cultivation of maize and
beans is reépresentative, and cattle grazing is also practiced.

The'rainfalljand'1énd:uti1iéation of each agricultural area is

summarized 'in Table VIS4, Whereas coffee and bananas are culbivated in
highland areas with'an annual rainfall of 1,000 mm of more, maize,
cotton and othér crops are cultivated in lowland areas with an annual
rainfall of less than 1,000 ma. In the dry scason, irrigation is badly
needed. However, lowland arees have Yittle or no irrigation facilities,
and almost ‘all’ farmlaind depends on rain water. Thus, éven in areas
with an annual rainfall of 700 mm to 1,000 mm, ¢rop yield vary widely
from year to year. In areas with less than 700 pm rainfall, where
stable production of crops without irrigation is difficult, paddy,
cotton and other crops are often cultivated by using water from rivers
and springs.

The land of ‘the Kilimanjaro Region is divided inté agricwltural
land ‘and nén-agricultural lands consisting of national park, game re-
séxve, ‘forést réserve, dam, lake, permanent and seasonal swamp, steep
slopeé, ‘existing urban area and etc. The region is summarized by land
category as below. '

Game

: _Agriculfural = _° Water Other
District T .~ Res.and - o \

: : “land Porest Surface land use Totals
Hai: £ 60,200 - 59,000 2,300 89,500 . 211,000
Moshi 54,100 27,100 16,000 79,200 176,400
‘Rombo 35,500 90,900 300 16,900 143,600
ngnga/ 44,900 224,300 60,900 459,900 790,000

ame ) :
Region 194,700 401,300 - 79,500 645,500 1,321,000
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As stated in the above table, the ent1re ar¢a of the Klllmangaro
Reglon is. about 1,320,000 hectares. Out of this total 194 700 hectaves,
or about 15 per cent are used for agilcultural ploﬁuct1on purposes at
present,

3.1.2 Admlnlstratlve Organlzatlon

In 1970 the Rombo Dastllct Spllt off from the old K111man3aro
D1st110t, and in 1973 the old Klllmangaro Distriet was divided into the
Moshi and Hai Districtsjin addition, the Pare District vas also divided
into Mwanga and Same Districts in 1979. Accordlngly, todays Kilimanjaro

“Region consists of 5 Districts, 19 Divisions, 75 wards and 419 villages.
The vregional capital is Moshi town, which was populated at about 74,000
in 1979 and which also serves as the adm:nlstratIVe center of Moshi Dis-
irict. The centers of the Hai, Rombo, Mwanga and Same Districts are located
at Sanya Jun, Mkuu, Mvanga and Same, respectively. About 80 per cent of
traditional villages have been registered and the reglstered v1llage is
the smallest unlt in the admlnlstratlve organlzatlon.

The KlllmanJaro Regaonal Development DLrector (KRDD)
has pr1na1y responsibility for the regional development and is. composed
of Planning, Pinance and Personnel Departments. Keeping ¢lose contact
vith the Regional Commissioner, the KRBD is responsible. for all aspects
. of external 11&130“, dlrectlon, expendlture, budgeting and accounting
for the Agriculture, Commerce and Industry, Education, ‘Health, Con-
struction, Water, Land development and Natural resources Sectlons at
the regional level. Al the district level, the District Development
Director (DDD) has the same respon51b111ty and organ1zat10n S
structure as thatiﬂ’KRDD Administrative affairs below the 3ur1sd1ct10n
of DDD are directed though the Division, ward and v1llage in accordance
with regional pollcy. ;

3.1.3 Dem&graghg

The populatlon of the Kilimanjare. Regzon is estimated at about
878 500 or 5.3 per ceni of the total national population. Since Most of
this population is concentlated on the slopes of Kilimanjare mountain at
altitudes between 800 and 2,000 n, this makes one of the: highest.
population densities in the country. The situation of distribution of
population and population density are as follows. ' '

Mﬁanga/

Land with humgn Hai | Moshi  Robo . .Same _~ ~ Region
settlement (km?) 1,516 1,532 504 . 5,960 9,512
PopulationlZ 156,700 359,100 154,600 - 208,100 878,500

Persons/km2  103.4 234.4 306.7 34,9 .. 92.4

Source; /1: Kilimanjaro Region Intergrated Development Plan 1977.

/21 Statistical data provided by Regional Water Department
office, Kilimanjaro, 1979.
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. ... . The trend of population has been examined on the basis of the
population census 1967 and data on population from the Regional Water
Office Kilimanjaro 1979. The population of the Kilimanjare Region in-
creased at a rate of 2,5 per cent.annually in the period between 1967
and 1979. 1In general the rates arc somewhat lower than those of the
whole Tanzania. The annual population growth rates of Hai, Moshi, Rombo
~and Mwanga/Same Districts are 2.8, 2.3, 2,6 and 2.8 per cent respectively.
Breakdown of population and number of householdsis given in Table VI-5.

3.1.4 Industries

o _in'aivefy_ﬁrqad'way, categories of industrial establishments
can be identified in the Kilimanjaro Region as follows:

- Agro~iﬁduétrja1 factories
'~ Local consumer oriented industries
- Cottage industries

Thé_agfé;ihdustries are‘oneé operated as part of the assoéiated'agri—

culture or closely integrated with it. The main units listed by
category are the following.

Faclores "~ ‘No. of Establishment No. of Employee
 Sugar.H“ o ' 1 4,500
Sisal bup 1 1,880
Coffee . 2 700
Cotton . e 1 20
Sawmill & Wooden Toys 4. 130
Milling .. [ 130
Cooking oil 1 30
“Total = o 16 7,390

As fér_as‘fhe'Kilimanjaro Region is concérned, the most important
indﬁstries'are sugar, sisal.and coetlion factories.

. . Local small indestries are consumer oriented manufacturing or
fODd'prOCéséing unité-cohcentfated in urban centers. Products of this
category are highly varied and include leather work , footwear, furniture,
tinsmithy-househotd goods, bakery, sweets, coffee or salt grinding so on,
This ¢ategory also includes repair establisbments. Data relating to
the number of establishments and employees are summarized below.
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Factories ) No. of Establishment __' 'Nd}‘bf Employee

_Commerqp‘ 32 . : . 520
Manufacturing . B 39 : 510 :
Transport and Storage 11 o . 230
Construction - 10 ‘ S 120
Mining & Quarrying o1 . .40
Total. o 9 o - 1,420

: ~ There are large number of units of cottage industries through-
out all parts of the Kilimanjavo Region. They arée based on local agri-
cultural as well as nonfagricultufal rav matéfﬁals;r'Th5 un{tS are. mere
numerous  in rural aveas than in the towns and usually employ family
labéur. The range of products is very lavge. ~The intensity of labour
use is high and capital inputs are small. Generally, the —units
located in rural villages, process agricultﬁral‘commodities produced
locally. Thus there are some villages in mountainous aréas that specialize
in bamboo, liana and sedges weaving and wobd working for house— '
hold goods. ' .

3.1:5 :' Education

Although the number of school education facilities can be con-
sidered sufficient, their quality is far from adequate., They suffer
from an acute shortage of qualified teaching staff as well as a lack of
instruction materials. The school enrollment was 70 per cent of the
total age group in 1967, but in recent years, percéntage ‘of eniollments
have reached about 80 per cent in the whole region. This figure is
much higher than that of national average of aboul 60 per cent.

As an attempt to augment existing agricultural extension service
which are responsible for passing on to the farmers the results of ex-
‘periniental works,Kilimanjaro was selected as the site for the first
Farmers' Training Center to be built in Tanzania. It is at Msinga,
about 13 km from Moshi Town, Since the ¢enter openéd, in 1962, it renders
great service for the modernization of agriculture not only for the
Kilimanjaro Region,but also all over the northern zohe for Tanzania
agriculture. : ' - coTe :

3.1.6 Medical and Health Service

Although accessibility of obtaining medical treatment is very
good on average in the regjon, the distribution of hospital, dispénsary
and other health service facilities. show extremely large disparity by
area. In some low altitude areas, parbicularly in the lower Moshi,
Mwanga and Same areas, there are many villages without dispensaries,
and medical personnel. Diseases spreading throuout in thése arsas
include Measles, Malaria, Bilharzia, Diarrhoea and Typhoid at present.
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Measlés in a baby ‘or child are very trquleéqme'fof faim fami1ies who

suffer frbmwg'éhértage of hands and Diarrhoes and Typhoid are epidemic
' digeases.'_Bqth-ﬁiscases are largely caused by extremely contaminated
drinking water and are the major causes for the high infant mortality
rate in the rural ‘area..

The extieme shortage of modern health care is one of the main
reasons for the low standard of the public heallh of the region. Although
small dispensaries were recently constructed in a few areas, these are
not yet effectively being operated due t¢ the lack of required medical
service facilities and medical persomnel. Even if they were well '
equipped, they would be in no sense sufficient for the whole rural
population of about 800,000 in the Kilimanjaro Region.

3.1.7 Transpgrtation

- The Kilimanjaro Region is relatively well served by a road -
network which links thé:popﬁlation clusters and also provides easy :
communication with the surrounding areas. A main artery of the regional
road network is the Dar as Salaam/Tanga-Moshi-Arusha highway and a
highway branching from Tanga-Moshi highway at the Kilema Pofo, 23 lun west
£rom Moshi town, The condition of highways within the region is paved
and well maintained under the supervision of the National Transport
Corporation (NTC), Moshi Branch. But means of land transport for the
Kilimanjaro Region in the Tanga or Dar es Salaam direction is limited
to only bus or Jeep type of vehicle due to the roughness aof the highwvay.
Passenger transport service is rendered by mainly the Dar es Salaam
Motor Transport Company and the National Bus Company {KAMATA). The
road network of the Kilimanjare Region is swavarized below.

Unit: km
Main read
Trunk road  {Territorial) = Local Total
Paved road = 208 15 102 325
Eartﬁ road - C- 358 . 358
Total 208 15 460 683

The railway line from Tanga to Moshi reached Moshi in 1911
during the German colonial period. A connection to Mombasa-Nairobi
railway was built in 1916 from Kahe. The Moshi-Arusha line was con-
structed during the British colonial time and was opened in 1929,

Today the importance of railway transport is increasing, especially for
freight transport, Freight transport is made by three type of wagons:
small wagons of 14 tons, big wagons of 39 tons and open wagons of 36
ton capacities. Trains run once daily to Arusha and Bar es Salaam,
twice daily to Tanga. The Kahe-Voi line (Prom Kahe in Moshi to Vol in
Kenya) is closed at present.
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Moshi, capital of Kilimanjaroe Region has an' a1rf1e1d inside -
the township boundary. Now, the allfleld is used only bv small planes
Domestic and international air traffic use the’ KlllmaRJaro Internatlonal
Alrport located between Moshi and Arusha which serves both towns. Moshi
airfiéld ‘plays an important role for emergency measures such as hospltal
Doctor Service and so on.
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3.2 - Agrlcultural Serv1ces

3;2.} : Agrlcultural Research

: Agrlcultural research is organlsed around twelve maJor centers
each of whlch is responsible for several crops; and it is carried out both
by goveramental and parastatal agencies in Tanzania.  All agricultural re-
search programmes, irrespective of. ‘exactly who is in-charge, are controlled
by the Mlnlstly of Agr1cu1ture The' research network covers the major
agro—ec&nomlc zones and all important crops. The annual natio-
nal research conferences sérves as pelicy advisory committees, as co-
ordxnatlng links belween.individual research instilute and also as a
forum for the exchange of informatien betvween research workers, regional
agricultural development ufflcers and other extension staff.

There are the zonal agro research institutes each of which control
research sub-stations., There ave five major agro research institutes
which aré responsible for general research, and three essentially ¢om-
modity research statlons_prlnclpally respon31ble for tea, tobacco, sisal
and coffee respectively.  Apart from these foregoing stations, the Faculty
- of Agriculture; Forestry and Veterlnary Services undertakes basic as
well as some applied résearch, and the Bureau of Resource Assessment and
- Land Use Planning {BRALUP) and the Economic Research Bureau (ERB) under—
~ take land use and economic research respectlvely.

Out of three essentlally comnedity research stations of the’
cauntry, Lyamungu Agricultural Research Institute in Hai District, is the
one Located in:the Kilimanjaro Regien. Since this institute was original-
. ly established for coffee experimentation, its main activities still
- centers ‘on coffee reséarch, engaging more than half of its 10D staff
- members. It also has facilities for the training of about 30

coffee extension officers at a time, Lyamungu Institute has 5 sub-
: stations within its jurisdiction: Tengeru, Miwaleni, Y. Kilomanjaro,
~Basute and Sambwa. Miwaleni sub-station is located at the cenfer of
the lower Moshi avea and carries out research malnly on food crop cul-
tlvatlon techn1ques.'

~3.202 -Training
: The Government training programme is already geared to meet
. the production needs of the villages. One long term target is to preo-
vide a formally trained Assistant Fiecld Officer for each development
village.  The training ¢ontent has likewise been changed to fit the
"mylti~disciplinary nature of the extension service. VWhile originally
~ veterinary and agricultural assistant field officers were trained sepa-
rately and often in separate institutions, now the twe courses have been
combined into one, and all the agricultural and veterinary extension
.workers have to go through the same course. These two year Agro-
Veter:nary courses ~are run at "celtlflcate“ level to produce AFO's.

" The Polk Development Colleges under the Jur1sdlct10n of Mini-

stry of National Education are also run to train rural village
leadership, ~Short courses lasting 2 -~ 3 months are offered to anyone
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over 19 year of age. Training,in practi¢al-operations in all phases of
agrlcultUIal,accounts for most of the tralnlng time. Therée are’ twd such
colleges in the Kilimanjarc Regiom. . M51nga Collage in thosho, Mosh1
-District p10v1des a training course for coffee-banana farmers and a

- College located in Same, Same Dlstrlct has a course for lowland farmera

There are many relxglous olganlzatlon in the: K111manaaro

Reglon. They also provide’ ‘séveral kindsof the agrlcultural training
courses and have produced a- great number of  trained péople. :For in-
stance, the:YMCA Parm Training School has beén set up to train village
leaders. - It is a two-year school; which anyone who has ‘completed the
seven year primary school education is gqualified to enter. Emphasis
is put on vau131t10n of basic agricultural knowledge. The meal fee
of 1,100 Shs. per year is supplemented by subsidies from:the YMCA and
plOCEOdS from Lhe sale of farm products.

3.2.3 Agricultural extension

The extens1on ‘system is four-tlered. “There are provisions
for extension agents at village level, then at ward levely then at ‘dis-
triet level and finally at regional level. The supérvisory chaln works
from regional down to village level. The extension system grOSS ‘manpower
resources include some 3,000 professionally trained Assistant Pield
Officers who generally are expected to man wards, and some 3,500 Field
Assistants with minimal formal training who often rin the villages.
Between them,these two cadres are supposced to.cover upwards of T,000
developmént villages in the country, - About half of the staff work under
the parastatal extension programme and the other half work in the general
‘extension service, dlrectly under District or Reglonal admlnlstratlon.

Recently the government has taken measures to: strengthen the
capacity of the extension service by ¢reating a village ‘executbive cadre
known as village managers. -This ¢adre ave responsible to village concils
and do actual projéct implemention on behalf of the village assembly,
after the projects have been agreed upon. Officers appointed into this
cadre have béen drawn from many Ministries including Agriculture, Education,
Cooperat1ve and Rural pevelopment etc. Many of these village managers
are generally of high calibre and are diploma and graduaté level: staff.

. - The- total Agricultural Extension staff engaged in the Kilimanjaro
Region is some 250, .Out of them, about 60 - 70 persons worK in admini-
stration © ~in the District Development Offices and Regional Pevelop-
ment Office as the senior officials. The remaining approx. 185 ex- -
tension staff are working at the villages. ~An‘-average comanding avea
per extonsion worker in the region will come to approximately 1,100
hectares, and the number of farm households por extension worker were
counted as 890. These figurés are considerably larger in comparison
with an average of that in developing countries., The number should be
increased to at least two tlmes the present number of field exlension
workers in the reglon.
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3.2.4 . Agrlcultural ored1t

S After many changes, a tradltlonal cred1t service system durlng
the colon1a1 perlod in Tanzanna was reorganlzed 1nto the Natlonal Deve-
1opment Credlt Agency and the Natlonal Cooperative Bank in 1964. The
Natlonal Development Credit Agéncy placed particular emphasis on financing
the cooperatlve movements which were a development priority in the year
1mmed1ately followlng 1ndependence. It was considered that lendlng
through cooperatives would bring about some economies of scale in the
finaneing and supply of 1nput5 to farmers, and effect savings in the
administrative costs of credlts.‘ At the same t:me, the National Coope-
rative Bank was formed to mobilize saving from the cooperatlve movement,
However, operational problems continued to plague the credit system as
follows; c-

a. - 1nadequate stafflng and lack of skills which resulted in
financing of projeets which turned out to be technlcally
and/or financially unsound

b. _polltlcal 1nterference in the sanction of loans and in
.effecting their repayment :

c.. black of eredit educatlon to make borrowers accept the
meanlng and respon31b111ty of eredit

.Wlth the natlonallzatlon of the major means of productlon and
of the banklng system in 1967, it become imperative to rationalize fur-
ther the institutional credit structure at the same time. The National
Cooperatlve Bank was merged into the newly created National Bank of Com-—
merce. The Tanzania Investment Bank was created te take care of indust-
rial f1nan01ng and the Tanzania Rural Development Bank {replacing the
National Development. Credil Agency} was created to assume responsibility
for rural credlt

The Tanzania Rural Development Bank in 1971 was expected to
provide a more dynamic mechanism for promoting rural development through
the financing of production, processing, storage and transport of products
of agriculture, forestry, fishing and other productive activities pursued
in rural areas and primarily serving the rural population. This financial
institutional structure has persisted to this moment,

The Panzania Rural Development Bank began v1gor0us efforts to
finance long-term prOJects with larger values per loan. than agricultural
inputs loans. The falling off of average value per loan in the period
1974/75.to 1976/77 was largely due to the fact that the regional coope-
rativé unions which. were borrow1ng for re-lending to a number of villages
in their area, were abolished in May, 1976. This meant that instead of
having one loan given through a cooperatlve, we now have .several loans
given to v111ages. But the abolition of regional cooperative unions
did not mean automatic replacement by villages as users of credit. The
cooperatives, desplte all their problems had some well eslablished ad-
ministrative and management systems which facilitated the administration
of credlt. The villages more recently established under the villagiza-
tion programme,do not have good management systems. Efforts are in hand
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to fill the gap by expanding the zonal staffing of: the Tanzania Rural
Development Bank and by hastening the organisational strictures of the
“village communities themselves: The government his recently” posted fairly
senior government servantste villages as village managers whose major
job is to run and organise village activities under the general direction
of the village couneil. - o I C o

Types of BOFrbwerss_

The TRDB has dealt with a large variéety of borrowers’as shown
in Tablé Vi-6. The proportion of loans to the coopérative unions-
has steadily declined until at the time of their abolition they
were getting omly about 1% of thé loans. As regards loan usage; a'large
proportion of loans given to cooperative societies and Ujamaa YVillages
have ‘been for agricultural inputs, farm mac¢hinéry, storage and rural
_transport, while leoans given to Parastatals and public c¢ompanies have
been for rural transport, ranching and dairy development.

The Ujamaa Villages registered as mulli-purpese’ cooperative
sociebies consbituted an important gronp of borréwers prier to 1976/77.
The Yillages registered under the Villages and Ujamaa Villages Act of
1975 are deeméed to be multi-purpsse cooperative societies. It is"anti-
cipated that loans to these villages; for village communal ‘aotivities
as well as for passing on to individuals residing in the villages will
increase in future as the management of the villages: gels c¢onsolidated.

Performance By'SubSectdrs:

The Tanéania'Rural‘De?élopmeﬁt Bank gives credit to méh& rural
based activities broadly categorised undér eight subscctors’as follows:-

i} Agriculiural inputs
"ii) Farm Machinery
iii)  Rural Transport

iv) Storage . '

v) PFarm Devélopment

vi}: Livesteck = : S :
vii} Small-Scale Industry and Commer¢ial Ventures

viii} PFisheries ' ' o : : o

i) Agriéultural Inputs:

Table Y1-7 of the Appéndix shows that well over half of the total
value of loans annually which have goné to agricultural inputs are for tabaceo
and maize production. During the périod 1971/77 about T.Shs. 311.200-
million were approved for tobacco productidn“credit}':Credits for agri--
cultural inputs are usually provided in kind and for this reason the
work of preocurement and transport of the‘pthical‘iﬁputs:rests"with.i'

The Tanzania Rural Development Bank, In addition, government programmes
supportéed by the Worid Bank and other agercies in support of integrated
rural development in a number of régions, will also stimulate eredit
needs for agricnltural inputs. . S o s
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'ii} Pavm Machinery:

- ¢ Credit for this purpose is usually given for purposes of
acquiring tractors and agricultural implements, oxen and ox ploughs,
During the period 1971/72 to 1974/75 there was a great spurt in loan

- demand for acquisition of tractors by Ujamaa villages. Although
there was a great potential for tractor use in Ujamaa Villages, the actual
use was hampered by lack of skilled drivers and mechanic¢s, spare parts,
repairs and maintenance facilities and under-utilisation of tractors.
As the costs of tractors and fuel soared,tractors became unviable in-
vestments in Ujamaa Villages considering their technical and managerial
efficiency. For example, in 1975 it was estimated that in order to
breakeven, a village using a tractor had to be able to produce about 30
bags per acre .of maize, & Very rare performance in the majority of vil-
lages. Loans under this category have therefore been modest, not ex—
ceeding Shs. 10 million, during the six year period.

iii)  Rural Trénsport:

¥With a rapid rise in rural activities,demand for rural trans-—
- port for both passengers and goods has risen fast. Vehicles were needed
to move crops from farmer buying posts to stores and godowns. Vehicles
are also needed to move manufactured geods including agricultural inputs
from towns to rural areas. This demand has been reflected in the signi-
ficant loan amounts for this sector. The administration of transport
credit has posed a problem to Tanzania Rural Development Bank since most
of its big borrowers were faced with management problems and poor ‘capi-
tal bases. It is expected that the establishment of regional transport
companies with the support of the ¥orld Bank would go a long way towards
strengthening transpoert management in the country and would facilitate

a smooth flow of funds from the Tanzania Rural Development Bank and of
their recovery.

iv) Stofage:

The development of agricultural activities in the villages
calls for increéases in storage facilities. Prior to 1975/76 the co-
operatives were responsible for building godowns in selected places to
cater for a number of villages. These investments have been financed
largely through levies rather than through loans. Hence the small volume
of loans to this sub-sector. :

v) HFarm Deveélopment:

This has included almost exclusively credil extended for es-
tablishment of crops like small-holder tea, district developméent cor-
porations' farm devélopment, sisal development ete. It was expected
that the establishment of district development corporations would
give a boost to farm developmeni. Unfortunately due to inefficiency
in the management of district development corporations coupled with
poor capital er equity base, méest farm development projects financed by
TRDB ¢ould not take-off successfully.
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vi) Livestock:

Considerable World Bank ¢redit has been ‘¢channelled through
TRDB for the developmenl of ranching and dairy farms. Dairy develop-
ment has responded quite satisfactorily whlle ranch development has -
received a number of setbacks mainly due to managerial problems in the
‘Ujamaa ranches.,  The loan portfollo has aCCOIdlngly EYOWR rapldly over
the period under review. Poultry development is expected to- feature in
future loans to the sub- sector. ‘ SR

vii) Small Scale Industlles and Commer01a1 Ventures'l'”

Under thls segtor the Tanzanla Rural Development Bank has been
financing saw-mills, maize mllls, fruit canning and salt maklng.' "The
largest olement has been thée maize mills.  The need for maize mills will
undoubtedly increase as the v111ages increase their maize production.’
But it appears that village development also offers. opportunltles for
establishing other small scale manufactur1ng/rep11r1ng units: to support
and supplemént their agrlcultural activities.

Tyiii) Flsher1es.

This sector has great potential although 1t was exPeeted
that the total financing by Tanzania Rural Pevelopment Bank during the
period would be of the order of Shs.l4 pillion, whereas actual lending did
not exceed "Shs. 3,885,000.  This was due to 1neffect1ve managenent
of potential borrowers llke Districl Development Corporations and Fish-
ing Cooperatives.: The creation of the Tanzania Pisheriés Corporation -
rnay bring about a change in the situation as it is expected to provide
the much needed technical and management assistance to small flshlng :
units.

Loans by Type:

A classification of loans provided by the Tanzania Rural Deve-
lopment Bank by term is given in Table VI- 6.  Short-term loans are usunally
recovered within twelve months. Such loans have averaged over 50% of
the total number of loans while their value has averaged over 60% during
the period. This type of loan is expected Lo grow faster in future as -
village production programmes pick up more speed. ‘

Med1um term loans cover loans for farm machinery, transport,
fishing boats and their accessories. The repayment peried is botween
1 and 5 years. This is the second largést of the group and 1t is domi-
nated by the transport sector folloWed by farm machlnery.

The long-term loan category covers llvestock, storage, farm
development and small-Scale industries,  The Tanzania Hural Development
Bank has increased its efforts to identify long-term developnent projects,
but the success of this porifelio will depend upon the management effi--
ciency and the future economic v1ab111ty ‘of the products belng financed.
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Loans'by Regionz

. Table VI-B brlngs out the divergence in “the flow of funds
from The Tanzanla Rural Development Bank between different regions,
thé regions ‘with'a" strbng cash ¢rop economy have received larger as-
SIStance than the Othérs.! As’ at the end of June 1977, 63% of the lean

‘portfollo was a¢counted for: by five regions. The reglons which have
been taking'a® major. shre of 1dan approvals every year since the Bank
- was, establzshed are” Tabbra, Iringa, Mbeya, Arusha and Ruvuma.

It should be obselved that rural credlt t0 a large extent,
‘flows into areas which are better endowed with fertile 30118, rainfall
ete. M01eover, credit is also extended by some crop authorities, e.g.
cotton,-coffee Z these two cover wide areas of northern, and north
vestern Tanzanla.
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3.3 Agriculiural Economie¢ Condition .

3.3.1 :Lénd'tenure, farm size, farming‘pattern and ihcome-

L There are two maln types of land tenure 1n the K111man3aro Reglon.
The thamba on the slopes of the mountaln is a speclallsed, ‘almost, free-
holding type of tenuze of the kxnd usu1lly found only where perennlal crops
~are grown.. This thamba land s the real home of thq people where .
houses are built ~and banana and coffee planted._ ‘It can be inherited,
or bought and sold, the price depending on the quallty and quantlty of
the coffee and banana and the f30111tles for lrrlgatlon.

In addltlon, most falmers have an area of Shamba on the lowest
slope of the mountain on land not yet taken for thamba, ‘which they use
with the permission of the local authorlty. There, {hey cultlvate an=’
nual crops such as maizeé, cotton sorghum and millet and they also ¢ut
their supplies of grass for caltle fodder. One’ partlcularly noticeable
feature of this system of land use is the carrylng up from the lowlands
(often by women as head loads) of vast quantltles of eut '

. grass. The more c¢losely the lower lands avre cultivated (as 1nev1tab1y

they must be to satisfy a growing population), the greater still will become
the problem of cattle fodder and the only solution, which is already

being adopted in some cases, is for ploductlon in Kihamba land of

morc and better cattle fodder and the plantlng of improved grasses in

the available prassland below.

The average size of farm on thamba land varles from less than
0.5 hectares to 3.5 he¢tares and a recenl survey gives the average pre-
sent size of a typical thamba plot as ‘ranging from 0.5 hectares to 1.0
hoctare as shown below,

Distrlbutlon of thamba Landhaldlngs

Distributi - )

Slze of hOIE;?g Ki?l;inga;gnﬁéglon %;gzgéygtlpn in
below a.5 9 . . _
0.5 - 1.0 55 7
1.0 1.5 16 - 25
- 2.0 - 3.0 6 : 4
above 3.0 4 . ‘ - 8

Totals ' 100.% Lo 100 %

These small plot of land -support a very dense populatlon, the
normal homestead consisting of anythlng from two to sixteen people with
an average figure of 7.5. The banana grown in the Kihamba provids a
stable food, the fodder for the cattle, thatehing materlal for the house
and an éssential 1ngred1ent of beer. =

Small owner agricultural lands located mainly at the highland
belt about 110km long and 8 km to 13 km wide at altitudes from -
1,000 m to 1,500 m above sea level. Small owner agrlcultural land is
an area with satisfactory ralnfall, good water resources and good 5011
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with hithproductti potential. The situation on the large scale agri-

~cultural land, lying on the vasl lowland is rather different. The
potential of the 50il is in general poor and water shortage is the ma jor
obstacle to cultivation of crops. o

. +. - In the Moshi area there exist different two farming patterns,
One. is Kihamba - Shamba type with an average farm size of 1.5 hectares
in the upper Moshi drea and éther one is ralher small-scale of cotton
and maizé type with an average farm size of one heectare in the lever
Moshi area; .Thekfarming Kihamba - Shamba pattern averages 0.55 hectares
of coffee and (.54 hectares of banana. The Kihamba farmer's own farm
tands in the mountainous areas{an average of 0.4 hectares) are cullivated
with maize and beans'étc._likeLthQ_Shamba in the lower Moshi areas '
according 1o the village authorities concerned. Farmers who inhabit the
lover Moshi area cultivate cotion and majze and they have an extremely
low standard living at present.

L Comparative analysis of farm income—cost ‘structure beiween
Kihamba - Shamba type of farming pattern and cotton-maize type of farming
pattern was made on the basis of obtained data from respective crop .
authorities, 1979. Results of amalysis are summarized as shown below.

' Crop production value 4,770 2,950
Livestock preduction value 1,210 1,270
Total | 5,980 4,220

Crop production cost 820 1,040 -
Livestock production cost 400 610
7 Total - 1,220 1,650
Net farm income 4,760 2,570

Average family size of Kihamba - Shamba type is 5.1 and that
of cotton—maize”type is 5.04. The scale of livestock raising is 2.2
cattle, 8.7 pgoats, 0.7 sheep for the Kihamba - Shamba type and 3.2 cattle,
3.4 goats, 1.2 sheep for cotton-maize type of farms. An average income
per capita from Kihawba -~ Shamba type amounts to Shs. 933, and that of
cotton-maize type comes to Shs. 510.° It is clear that the farm income
per eapita in lower Moshi area is only half of that in upper Moshi area.
Breakdown of farm income is given in Tabhle ¥1-9.

.

3.3.2 :': Crdp'ﬁroductidn

_ Thé Kilimanjaro Region is one of the richest regions in Tanzania,
producing as its main African grown cash crop some 14,000 to 22,000 tons
of & mild quality arabica coffee annually. The value of this crop is
approximately Shs. 123 to- 271 million. The Chagga people are banana eaters
and bananas are grown mixed with the coffee. It may be said that bananas
are a moré important crop than coffee, because they are the mainstay of
the people. o '
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The K111man3aro Reglon also. produée about 190 tons of AR class and
100 tous of BR ¢lass seed cotion with ‘a value of ‘about’ Shs._456 thousand for
AR class, and Shs.120 thousand for BR class, ie, Tétal Shs.676 thousand.  Thig
crop is confined to the lower areas and is largely grown under dimited irri-
gation. Pyrethrum, a relatxvely new crop -in the region, 15 belng grown
on the edge of the forest reserve at West Kilimanjaro and Usserl._ Pro-

duction is low at the moment but promiss to expand con51derab1y in ' near
future. : : - : -

Agrlcultural product1on from estatcs is con31derable. The :
Tanganylca Planting Company (TPC) at Avusha Chini ploduce annually some
45,000 tons of sugar and is the. lalgest and most progr9551Ve1y run sugar estate
in the territory. Sisal production - - deereased froim over 5,000 tons in
1961 to 2,600 tons in 1977, 2,200 tons in 1978 and’ 1 , 700 tons. in 1979
due to price decline during the Second PRive Year DeVelopment Plan.. The
¥est Kilimanjaro Wheat farmers, growing 2 crops per year, produce about
12,000 tons with 8,700 hectares.:. Over 40,000 tons ¢f maize: aré produced
annually. The preduction of coffee, cotton, sisal, oil crops and foéod

c¢rops by district in the K111manJaro Reglon are as shown 3n Tables Vi-10,
11, 12 and 13. : '

3.3.2 Livestock production

Livbstbék contributed significantly to the resources of the
domesti¢ income. The estimated livestock population of- some 430, 000 of
small Zebu cattle, 251,000 sheep and 788,000 goats is concentrated in

the cultivated area of the region with the following approxlmate dis-
tributions:

District Cattle Shecp Goats
Hai . 64,450 42,260 53,950
Moshi 134,530 43,980 452,120
Rowmbo 33,920 48,190 - - 95,380
Mwanga/Same 196,690 116.310 © 186,160
Total 429,590 250,740 787,610 _

‘Livestock productivity is low  caused by“inadedﬁate

disease control, frequent prolonged drought, inadequate supplies

of quality fodder crops due to competition for cereal and food . ,
crops and inadeqguate supplies of irrigation water; lack of trained ex—
tension services, lack of organized credit facilities and the problems
‘faced by the tenant farmers in providing adéquate ‘and’ aCCeptable guaran-
tees for loans. With these constrainls annual’ productlon of cattle is
_estlmated at 10 per cent and milk yleld at about 200 lltles per lactatlon.
Production of shéep and: gOats 1nclud1ng unrecdrded domestlc slaUghterlng,
is estimated at 35 per cent, and the milk yleld at 17 litres per lacta-
tion. Meat yield is est1mated at 140 kg for small Zebu cattle, 15 kg
for goats and 12 kg for sheep on an average.

Livestock marketlng in the Kilimanjaro Region'is pobrly deve-
loped. Animals are sold in primary markets, and  outlying villages
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often make up a Small herd for sale at the neavest market, somelbime two
or, three &ays trek away, Cattle traders are. the main buyers . although
-trade is, done .¥ith butéhers. on account. Livestock sales are made
by 1ndependent barga1n1ng betveen sellers and buyers. . Road trans-
port is used extensively {6 move animals to larger urban markets, There
are considérable numbes of - local slaughter houses in the region. One
public slaughter house exists in the Moshi town and it is administered
by the Economy.and Trade Section, Moshi Town Council. Some 500 to 600
head of cattle, and 600 to 800 goats are slaughtering per month at
'present Wilh Jthis: large vonsumptzon of meat, hides and skins form an
_ 1mportant local 1ndust1y and in addition considerable numbess are manu-
factured 1nto leather in a tannery at Himo about 29 km in West from
Moshi  town on the Mombasa Road. The inventory of the number of slaughtered
animals in the Moshi urban area from 1977 to 1979 period is as shown in
Table VI-14. :

3.3.4 : Agrlcultural 1nput supply

: .; In order to 1ncrease agrlcultural production, the basic input
needs of the fazmers must be met in time, at a reasonable price, and at
convenlent places. It was thh this objective that the cooperative unions,
several "¢rop authorities and many Branches of Tanzania Rural Development
Bank, have been’. ‘éstablished with a view to- consolidating the development,
collectxng -and selling as-well: as basic input supply service activities
which’ relate to maJor agricultural crops.

In Tanzanla, improved seeds of maize are produced by the Tanzania

Seed Company lelted {TSCL} and multlplzcatlon of these seeds are made

by NAFCO as ‘extension seeds. Thesé extension seeds arve distribuled
from village cooperatives through the Tanzania Farmers Association (TPA)
_or Tanzania Rural Development Bank Clase .cooperation with the National
M1111ng Cooperatlve. In 1978/79 crop season, TRDB,{Kilimanjaro)distri-
buted .. maize seeds to the village cooperalives, some 134 tons of hybrid,
81 tons of. UCA varLety, 11 tons of Katumani variety; ie, total 226 tons of
maize seeds.. On. the other hand, the same. crop season, about: 60 tons of
hybrid and 3 tons of Katumani Varlety, total 63 tons of maize seeds were
distributed to. the maize growers in the region by the TFA, (K111man3a10)
TRDB KlllmanJaro said that approximately 333 tons of the maize seeds ave
réquosted by 126 - v1llage cooperalives with about 13,000 hectares of the
wmaize cultivation areas in the region for 1979/80 erop season. Cotton
. research statlons have been successful in producing and dlstr1but1ng
h1gher quallty cotton seeds to cotton growers through TCA's extension
network. . : : :

- In TanZanla, approxlmately 70—80 thousand tons of fertlllzers
are supplled by Tanga PFertilizer Company and some 40-50 thousands town
are imported annum at presént. Most fertilizer used in the
Kilimanjaro Region is supplied and made by Tanga. The large consignées
of fertilizers in the region are Tanzania Hural Development Bank, coffee
Authority, TPC, NAFCG, Tanzania Parmers Association, Tannery  Faclories
etc.  These consignees-received aboul 4,000 tons in total volume for 1978
crop season, 5,500 tons for 1979, 7,700 tons for 1980 from Tanga Ferti-
lizer Company. These total volumes consist of S. Ammonum, CAN, :
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urea; - compound fertilizer (25: 515 and 201 10210),Tr1p1e supér-phosphate,
S0P and potash. Urea and potash are applied mainly’ for sugarcane’ ¢u1—
~tivation and S, Ammonum and. Triple-~super- phosphate are nsed’ for’ malze
production. : Séme small" amount of 1mported chem1ca1 fertlllzers aré used
-by cotton’ growels.- ' : '

Agrlcultural ¢hemicals for cotton and coffee cultlvatlon are
supplled through each Cotton and Coffée Authority. The' chemicals for B
maize,the Tanzania Rural Devélopment Bank prov1de ‘and: dlstrlbute to’
farmers in line with the’ naﬁlonal pollcy for malze development prégrampe.
Thiodan, Hostathion, DUT-Rogore, DDT-Sevin aré maJOr ggricultural’ che-
micals for cotton, Blue-copper and Rinitiothion are commonly ‘used’ for
coffee diseases and thioénex applleatlon is preVallent for malze 1n the
region. : . SR

. Imported agrleultural tools and 1mplements are supplled by
v111age shops through the depots of the Kilimanjaro Reglonal Trading
Company (KRTC). In the period of 19?8«1979 the . 1mportcd hand tools .
supplied by KRTCwere mainly hoes, shovels, axes, mattocks etc., ‘and for

agllcultural machineries and equipment “the tractors. and thelr at—
tachments cccupied the largest part of total valugs. Consi- N '
derable numbér and améunt of wood-works and- 1ron—works(such as handlés
grips, 1ong—handle ladles,” ‘small shovels and- axes) Are supp11ed by ‘rural
producers through local markets or TRA's shops,; but infaet 'ho record -
on’ these marketed products is available. - Breakdowns of ‘the agricul-
tural input supply in the Klllmanaaro Réglon are given in Tables VIi-15,
16, 17.

30305 Crop budget of the Klllmangaro reglon

Almost 160 pexcent of cash crop productlons are dlrectly s6ld to
the crop authorilies by ‘the growers. Thus, the present status of’ cash erop
produc¢tions in the reglon are very cleav: -‘However,' thé ‘estimation” of
food crop: productlon iz extremely difficult due to shortage of avallable
data. In this ‘chapter the anmial average productlon of magor féod  crops
in the reglon is estimated on the basis of the figures based on field
survey and ‘information from'the crop authorities, - Rpsults ave- shOwn as .
"annual average production” under- the mark: "A" in the following’ tabulation.
Under the mark "B", items of "purchased - w1th1n Fegion” and "sold within
region® show the quantltles of each- product purchase or sold’ by NMC*
within the K111man3aro Reglon, similarly, items of - "1mported ‘from outside”
and "¢xported te outside” means the inflow and o¢utflew of the ¢rop pro-
ducts of the Kilimanjaro Reglon through NMC in 1978 fisical year.’ Details
of the estimated annual average ¢rop production and crop balance of National
Milling Corporation Moshl Branch, 19?7/78 are: glven in Tables VI 18 and
vI-19.
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unit = tons

. 1. ;” .‘.: o

: : o Annugl.. - Purchased Sold . Imported  Exported
Crop average " within | within ~ frem to
I - production . region . region outside outside

Maize : - E 44,160  ° 23,170 10 - 11,440
Millet: 5,800 ..~ _ - -
Pinger o B ' |
millet . s o o= 3,050 3,380 -
Vheat : 12,180 - 54880 20 10 5,950
Barley 1,860 Tl : _
Paddy 4,550 760 ' 790
Red beans 3,600 3,450 280 1,820
Mixed beans 1,260 L1 10
Cowpeas - . 350 300 _ 30
Banana = - - 325,700 - _

Rice {Local) - 9380 790
Rice (Foreign.) ; - : 3,820 4,940 700

The flgures in the preceding table indicate that largest an-
nual average ‘production of food crops in the region is about 326,000 tons
of banana followed by 44,000 tons of maize, 12,000 tons of wheat,

5,200 tons of pulses(con51st1ng of redbeans, mlxed beans and cowpeas, }
and 4,550 tons of paddy. In 1978, out of these productions, NMC purchased
23, 170 tons {or 52 percent } of Maize, 3,880 tons (or 48 percent) of
vheat, 3,450 tons (or 96 pércent } of ‘redbeans, 2,320 tons (or 51 per—
cent), 760 tons of paddy plus 980 of milled rice equlvalent to about
1,560 tons of paddy (totalling 2,320 tons of paddy) ete.

In the same year, NMC imported 3,380 tons of finger mlllet, 1¢ tons of
vheat, 4,940 of milled rice from outside of the region. Out of total
inflow to ‘the" NMC's storage, 10 tons of maize, 3,050 tons of finger
millet, 20 tons of wheat, 280 tons of redbeans and 3,820 {ons of milled
rice were sold to the consumers within the region. The products of millet,
barley and mixed beans were not sold to NMC. These products might be
consumed by producers for their own home use.

A large part of banana products can be assumed = to flow out to
the other regions. According to field investigation on the nutritional
intake of 1ﬂhab1tants in the Moshi rural areéa, about 650 grams of raw banana
pe¥ capita per day are consimed. The present population of the: Kilimanjaro
Region is approxlmately 878,500, From thesé figures, total annual consumption
of banana products can be roughly éstimated at round about 210,000 tons. _
Perhaps, the 115,7Q0. ton difference volume between the 325,700 tons of annual
average production and 210,000 Lons of domestic consumption is used for

exchange into other nutrltlon résources,

Based on the same 1nvest1gat10n mentloned above, inhabitants in
the Moshi area usually eat 370 grawms of food grain per day per capita
including paddy grain. The total consumption of such foed grains in the
ragion would require approX1mately 118,600 tons in a year. As the annual
average production of food grains in the region are estimated at about
68,600 tons defficiency of food grains comes to 50,000 tons. Pahaps,
some part of the banana surplus or imported foodstuff or balance in
nutrition intake of inhabitants themselves makes up a good part of this
defficiency.
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In con31derat10n of the above SLtuat1on, approxlmately 3,000
tons of finger millet, which might be eonsumed for fermenting the local
beer, and nearly 4,000 tons of milled rice were imported to SUpplement
farmers own productlon in the vegion. Al present, paddy is produced
mostly in the area along Rau River in southeastern part of Moshi Town
and in the Mkomaji Valley of the- Pare District. A tract of land along -
with Rau River has a long hlstOIy of paddy product1on and it should :
be calc¢ulated as part of the paddy area. The possibility. of .the. deve—

lopment paddy field and productivily of paddy yleld are given in detailed
explanation in Annex IIT, _ . _
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4. The Lower-Moshi Area

4.1! Administratién'ahd Demography

P " The Lower-Moshi area is administratively divided into 20
villages (Séé Pig, VI-1.) of which some 19 villages are organized in
Mdsﬁiyﬁistriétiﬁd& 0nQ in Mwanga District as shown in Table YI-20.

All of these villages have been traditionally established by spontaneous
'tréﬁ§migr$ﬁt'éiﬁerlﬁngﬁggo;.but only put in the national registration

in the recent years of 1970 to 1977. In this registration, five villages,
i.e. Chékereni, Kiomu, Mangaria, Makuyuni and Uchira are organized into
"Ujamaa Yillage"/1l under the national policy reaffirming Tanzania's
commitment to the socialist society in the Arusha Declaration in 1967.

_ - People inhabiting the Lower-Moshi area arc mostly of Wa-Chagga
and Pare and Wa-Kahe tribés. According to the village census (demography
as of October, 1979} provided by the District Ujamaa Village corporative
office in Moshi and village offices concerned, the population which has
been séttled in all the 20 villages is about 43,930 in total. The

- population by ‘sex group {male and female) is almost balanced at 21,970
and 21,260, respectively. The population of tcenager consisi of about
1,760 male and 1,820 female. As shown in Table VI-21, population density
varies widely between villages ranging between 50 persons/km? and 230
persons/km? according to the historical variance and availabilily of
arable land in each village. = ‘ o

Total household or nimber of families are about 8,700 in atll
20 villdges.  Out of total households, about 7,900 (or 90%) is part of
the study aved. An average family size is about 5.04 persons per
household, of which some 2.4 persons are considered to be able to work
(see Tables YI-22 and VI-23). All of the work age population is engaged
in agriculture with the oxception of some officials and specialized
bar-dwners in each village. Some shops and technical services such
‘as blacksmith, repair-shop of bicycles, grain mills, etc. are also
found in village'but they are mostly managed as side businesses.

-  Other than the above setllement, a considerable number of
fariners who ave seasonal migrants from the Highland areasdi2 also
profitediréctlyrfrOm the crop ¢ultivation in the Lower-Moshi area with
traditional cultivation rights. With regard to this scasonal migrants,
no 'statistical data is available at present, however, greater than
9,300 farm families are coming, all over the area. Generally, they
cultivate the land only in the rainy season and the land acreage does
not exceed ‘'one heetar per farm household.

1: Ujema village ﬁé a mean of effecting self-reliance and
J! g :
' a community approach to the rural development.

/2: Highland is the characterized zonal area in Kilimanjaro

where coffee and banana plantation have been developed
extensively.
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4.2 Acltivity of Ag;lcultu1al Supportlng_Selv1ces

Crop lesealch, ebpeclally on the food crops, and technlcal
demonstration of such crop cultivation are being wade by the Miwaleni
Exper1mental Sub- statlon which is located at the center of Lower=Moshi
areca., In the course of the above programme at present, such technlcal
demonstratlon as 1ntroductlon of hlgh yleldlng varletLes, use . of ferti-
lizers and agro—chenzcals is made at several places using, the yards of
the prlmary schools an& also the falms of leadlng farmers under the
'natlonal maize campalgn and the reg10na1 agrlcultural development pro-
gramme partlcularly for cercal crops and 011—seeds.;'

" In addition, agrlculthfal éktension proniamme is carried out
by field extension workers under dlrectlon of the District Agricultural
Development office. Also, technical guidance to the cotton grovers is
‘conducted by “the Tanzanian Cotton Authorzty. The extension workers
are, however,, still substantzally under—staffed partlcularly at the
‘field level., At present, the number of f1e1d exten31on workels and
their facilities are not sufflclent to cover the whole Lower-Moshi ares.
These factors make - contact with farmers dlff1cult and severely limit
the impact of the exten310n workers. ' -

Wlth regard to f1nancxal ass1stance to the farmers, two
types of publlc credit are underproPagatlon in the Lower—Hoshl area.
Onc of the credits is under a program by the Tanzanian Cotton Authorlty
This credit is applied only for cotton growers. Through this credit,
fertlllzers and chemicals are sold at a sub51d1zed prices. Conditions
of credit are set with one year grace perlod and at an inlerest rate
of 8% per year. :

The other credlt is 1ssued by the Rural Developﬂent Bank ,
under the rural development programme and the national maize . campnlgn.
This credil system was established by the Government in 1964, although
it has been only establlshed for two years in the Kilimanjaro Region.
In the Lower-Moshi area, the c¢redit is only arranged for the farmers
who grow high yielding varieties of maize under the traditional
irrigation. In this credit, maize seeds, fertilizers and chemicals
are supplied at the specific rate of 10 kg/ac for seed, 50 kg/ac;._
for ammonium sulphate, 50 kg/ac for trlple—super—phosphate, and some
for 1nsect101des. In the opening year of 1978, about Shs.1, 029,400
in total was issued and im the second year of 1979 Shs.z 368 200 in
the whole Mosh1 district. {see Table VI-24)

In the third year, the credit to the farmers is noy beang arranged and
as of March, 1980, the amounts had increased sharply. As far as the
Lower-Moshi area is concerned, the borrowing of credit is still small,
covering only a few percent of the total farmers at present.
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4.3 Agriculturalinéducfion and Marke bing

4.3.1 Crop production

_ ~ As stated in the Annex V; various kinds of crops have been
introduced in, the Lower-Moshi avea, although the unit yi¢ld is low
because of unfavorable soil moisture conditions due to6 lack of irriga-
tion.water, The’ gross’ production of major crops are estimated at about
15,700 tons of maize, 260 tons of seed cotton, 650 tons . of common beans,
900 . tons of. paddy rice, 1,000 tons of vegetables (converted to an onion
base), 300 tons of other cereals, and 60 tons of o0il-seeds. In addition,
such miner ¢rops-as sweét potatoes, cassava, ete. are also produced in
small amounts maiuly for home censumption. ' :

2 ,.. . According to the statistical data provided by the regional
~agencies of the National Milling Board (i.e. NMC, TCA, GAPEX, ete.),
crdp_p:oducti0n1surp1us'in;the_LOwerfMoshi area is limited to only
maize, cotton, oil-seeds and vegetables. The amount. of this production
purchased by the National Milling Board is about 7,800 tons of maize,
230 tons of sced cotton, 60 ton of oil-seeds. Also, about 600 tons of
vegetables (such as cabbage, tomatoes, onions, ete.} are sold directly
to the local market., The balance is used for home cdnsumption, seeds
for next ¢ropping and a small part for the local market. The present
annual crop production and marketable surplus are summarized in Table
vi-25. :

4,3.2 Livestock prdduction

.. As presented in Annex V, stock grazing is another important
cash source.. At present, there are total about 25,690 cattle (mainly
Zebu in nature), 9,750 sheep and 26,820 goats in the Lower-Moshi area,
They mainly graze on wild grasses and partially on by-prodiucts from
¢rop production. In general, therefore, productivity of these live-
stock is low, at 0.2 to 0.25% per annum for fatting and slaughter,
and for milking at 200 liters/year for cattle and 17 liters/year for
sheep and goats. The annual production of these livestocks are
estimated as shown in Table VI-26. :

: Pohltry,in the_Loﬁer—Moshi area is, at present, very small
part of farm econémy and its production is at a low subsistence level.

4.3.3 Market svsteﬁ and prices of agricultural commodities

As presented in section 2.3, almost all of the agricultural
commodities are traded, through a singie marketing channel. Under the -
principal focus of the naticonal system, production is purchased by the
National Milling Board (or other Parastatals) and farm inputs arve
supplied by the Rural Development Bank.

The farm inputs, such as seeds, fertilizers and agro-chem-
icals are supplied to the farmers through the farmers' credit pro-
gramme. At present, in the Lower-Moshi arvea, introduction of the credit
is still very small in most cases. Credit is only applied for cultivation
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of the hlgh yielding valletles of maizeé and: cotton.~ Most . of: the
farmers grow various ¢rops without appllcatlon of fertilizers and
agro-chemicals. The prices of the farm’ 1nputs, which are sub51dlzed
io a 1alg.. degree, are summauzed as shown in Table VI 27 '

Malketable surplus of the crOp prductnOﬁ excépt banana and
vegetables is directly purchased by the regional agencies of the -
National Milling Board (Parastatals), namnely maize by NMC, séed: cotton
by TCA, oil-séeds by GAPEX, etc. The’ 1eglona1 ‘agencies have sét
several buylng posts: in-the Lovwer-Moshi areéd. and ‘eath buying pbst has’

a godown fac111ty with a capacity of about 100:to 300 tens. In additien,
the agencies have main stbre—bulldlngs and milling plants in Moshi.
Transportation of production. from buying post to storé”in Moshi and

from Moshi to outside is managed by the agencies themselves u51ng their
own tlansp01tat10n facilities, such as-liuéks and ra;lway wagons,_ The
prices of. crop production at the buying posts (o farm gates) set by

the National Milling Board Committee for the crop season of 1979/80

are as shown in Table VI-28. The location of buying posts and capaclty
of godown at each locatxon are Summallyed 1n Table VI 30 S

Banana and vegetables are generally sold dlrectly to the"
local market or to the central market in Moshi town by the farmers
themselves. The prices of these p10duct1ons are set Under the free'
market system (see Table VI~ 29) s : a

In the case of the marketing of livestock preduction, it is
also priced under the freé market system. Generally, farmers-sell live
animals to slaughter houses, which are managéd by village and/or Moshi
tewnship, and thereafter, meat is sold dlrectly to the consumer,
Slaughter of livestock .in case of Moshi town is controlled by the
economy and trading section in the Moshi Town Couneil and by the:
village committee in case of the local market.  Small’ surpluses of.
milk and eggs are sold 1nd1v1dually . The price of livestock ‘production
fluctuates widely, season by season. ' Average prices in- 1979/'80 are
surmarized in Table VI-3i. o e S

4.4 Present Cond1t10n of Farm Fconomy

© The study on the .préesent farm ecOnomy in - terms of product1on
return of each ¢rop and livestock is made based on the data and
_information obtained by the farm economic survey and agricultural investi-
gation in and alound the Lower-Mosh1 area. ' : :

_ Based on the’ agronomlc and fa1m eCOnomlc data, the present
condition of the financial balance of agrlcultural production is
estimated as shown in Tables VI-32 and VI-33, "The follew1ng is the
summary of financial budget for the maJor products. ' o
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Financial Budget for Major Products

{Unit: Shs per ha.)

- Major .. - Gross Production Net
- Products Return — Lost Return

- Cfup_PrO&uqtion:‘

Haiéet_

'~ Irrigated 1,750 808 942

~ Rainfed 920 598 322
Paddy rice 2,100 1,049 1,051
Pulses 1,347 534 813
Cotton 1,028 794 234
Vegetables 25,000 11,250 13,750
Other crops 460 390 70

" Based on the financial balance of each crop and the total
cultivated areain'the whole Lower-Moshi area, gross produetion return
and net production return are estimated at Shs 25,764,000 ana
$hs 12,164,000, respectively (see Table VI-34). These values Gope
respond to aboul Shs 2,500 gross return and Shs 1,260 net return
per farm household on average. ' : :

: ‘ Livestock is another important product for cash earning in
the Lower-Moshi area. Thé annual return of livestock preduction is
estimated at Shs 10,131,600 in gross and Shs 5,312,600 in net return
{see Table VI-35). These values correspond to about Shs 1,280 gross
and Shs 670 net return per farm household on average. '

»

Annual total net return obtained from both crop and livestoek
production is; then, estimated at Shs 17,476,600 for the whole Lower-
Moshi aréa, and the net annual income level of farm households is at
Shs 1,930. ~ The annual net income per capita is at about Shs 380
(equivalent to about US§47).
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4.5 Plood Damages Caused by SeasonalﬁFlbbéing '

S 4.5.1 Damaged area

Up.to now, no systematic investigation and evaluation of the
flood damages were made in the Lowér-Moshi area, although attention
should be paid to the fact that seasonal flooding is one of the biggest
constraints on the present agricultural situation particularly in the
lowlying area along the Rau and Mue rivers. o

. ‘According to local opinions collected by the field inter-
views with the village officials and farmers, the unit yield of each
crop sherply decreased to 50 to 80% of that in normal years aftor
being inundated over a cextain period of time.  In addition, a torrents
sometimes carry off a certain degree of avabilily of the agricultural
tand by gully and sheet erosion, and alse spoil standing crops by
strong out-washings. - '

According to the results of field investigation and thorough
interpretation of the aerial photograph (1:25,000) and the detailed
tepographic map (1:3,000), it is estimated that the land being affected
by the seasonal flooding, every year, is about 7,800 ha in total,

Out of the total extent, about 1,100 ha of the land will be, more or
less, submerged for 3 to 5 consective days al flood time, while about
2,900 ha will be deeply inundated for more than 120 consective days .
during the flood season from late March to July. The remaining 3,800 ha
of the land, which mainly lies on the lower sloped area at the outskirts
of the floed plain, will, more or less, be washed out by a rapid sheet
flash flows from the seasonal flooding rivers. . : :

The area affected by the 1979 flood is estimated. to be
12,000 ha in tetal, of which some 8,200 ha of the land is deeply.. -
submerged for more than one month and some 3,800 ha of the land . is. . .
seridusly eroded out by the torrential flash floods froem the seasénal
flooding rivers. The flooded area estimated above is shown in Tables
VI-36 and VI-37.

4.5.2 Evaluation of the flood damages

In the Lower-Moshi area, there are itwo types of flood damages.
One is mainly caused by water standing or inundation for a ¢ertain ilong
period of time; this is seen in the lowlying area extending along the
Rau and Mue rivers. Damages attributed to this case are considered to
be (1) production decrease, (2} interruption of the most suitable crop
season and (3) decrease in the farmers® motivation. No damage to pro-
perty except some part of the existing irrigation canal is reported,
al present. The second type of flood damage is caused by flushing out
by rapid sheet flows from the seasonally flooding rivers.

Based on the data and information obtained by field inter—

view, the degree of the production decrease is broadly specified by
applying the duration and depth of water standing as follows:
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a) . Almost no-dam&ge; water stagnation less than 10 em deep,
and 1ess than 3 consective days,

b} 20% Yo 30% production decreasc, vater stagnation ranging
: between 10 and 30 ém deep, and léss than 5 consect1ve
: days (no damage 1n case of paddy),

c)'-SO% product1on décrease; water'stagnation'ranging'bétweén
v .30 'and 50 cm deep, and less than 5 consective days (20 to
30% decrease in case of paddy),

d)} Completely damage'to producticn, water.stagnation fanging
- more. than 50 c¢m deep, and more than 10 consective days
(more than 50% decrease in case of paddy)

Interrupting the most suitable cr0pping season due to flooding
ig also-odne. of the factors of production decrease. In the deep flooding
area,farmers generally abandon the rainy season ¢ropping and barely
cultivate maize in the dry season after recession of a floed. In this
case, normal preduction cannot be antieipated mainly because of shortage
soil moisture due. to. lack of irrigation water in the dry season, The
production rate decréase is estimated at about 50 to 80% of that in
normal years.. This hlgh rate arises from both a decrease in the unit
y1eld and in the cr0pp1ng area.

. GenefalLy, low farmer motivation caused by seasonal flooding
is measured as an 1ntang1ble damage. In the Lower-Moshi avea parti-
cularly in the Kisangesangeni area, large ac¢reages of land still lie
in waste without agricultural utilization, though the land has favorable
so0il conditions.  This situation might be a tanglble measurement of low
farmer motivation caused by floodlngs.

Damage caused by rapid sheéet floodlng are divectly measured
- by acreages where the c¢rops are washed out. [I% is considered that the
present low land arablllty or product1v1ty is also attributable to
this food1ng..

Accordlng to the actual situation presented above, rating
of the present flood damages is sumcarized in Tables VI-38 and VI-}9,
and damages of c¢rop production and damaged gross values are estimated
in Table YI-40.. As seen in the Table VI-40, the damages csused by the
common_or regular £1ood would be Shs 4.8 millien, eéquivalent to about
18 tons of paddy production and about 4,750 tons of maize production.
In the case of the 1979 flood, the damages are estimated- at about
Shs 10.5 m11110n, equivalent to aboul 260 tons of paddy and some
10,200 tons. of maize preduction. From both figures, annual flood
damages are estimated to be Shs 4.8 million. The annual flood damages
'chrespOnd to about 20% of thé gross veturn of the present crop cultlva-
tlon in a normal year
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2. Forecast De\elopment of Farm Economy thh the Pro1ect

5.1 F01ecast Increase of Populatlon

. Based on the past trenﬁ of populatlon 1ncrease, the annual.
growth rate of the whole Klllmangaro Region is estimated at 2.5%
during the years from 1967 to 1979, -Annual growth rate in each District
‘is sllghtly higher than that of the wholé Region, ranging between 2.6
and 2.8% at the same duration. However, in case of the rural area of
Moshi, it is estimated at_only 1. 2%.. By contrast, the. population of
Moshi township sharply 1nczeased with arnual growth rate of 8.8% as
seen in Table VI-5. :In view of. these Figures it is considered that the
majority of the adult population in the rural area of Moshi has been
recently resettled: to the Moshi townshlp under the plogramme on the
urban develoPTent. : :

In the Lower—“oshl alea, the present settled populatlon is
about 39,800, The population estimated of mere than 47,000 relates
directly to the ‘agricultural activities including. the scasonal migrant
fatmers. . Their population growth was 2.7% annually in the past and
the present famlly size 1is 5 a4 persnns per household.

Based on the annual growth rates stated above, and . also w1th
referencc to the natural population increase rate forecast: for the years
from 1981 to 2000 by IBRD, a population forecast.is estimated for 1985
1990, 1995 and 2000 in year stages, as shown in Table VI-4l.' As a
result, the population to be engaged in agriculture in the whole Lower-
Moshi arca is about 116,000 {or 1.3 times the present population) in

1990, and about 147,200 {or 1.T times the prasent population) in 2000.
Out of the total population estimated, settled population in the Lower-
Moshi area is about 53,100 in 1990 and 67 350 in 2000, - :

F01ecast increase of farm hOuseholds is estlmated based. on
the present population 6f the teenage group. As stated in the precéding
Section 4.1, .the population of teenage- group in the Lower-Moshi area
includes about 1,760 males and 1,820 females. They will attain marrigeable
age from now until 1990. Thus, above 1 300 new fam111es wxll be added to
the present farm households : :

Based_on the forecast increase of p0pulat1on and total house-
holds made in the above, it is estimated that average family size in
1990 will be about 5.65 persons per household, -of which some 3 persons
will be able to work.. SRR

As for. est:mate of the market growth, partlcularly for
vegetables, the forecast growth of population-is studied for Moshi-
township. In this context, the Expansion Plan of Moshi Township, which
was established in 1976 and accepted by the:Government, is directly and
fully referred to. According to- this rcference, the - forecast population
in Moshi town will sharply increase to about 140,500 in 1990 ma1nly from
settlement under the industrial development programme. '
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5.2  Forecast Chaﬁge'of the Land Holding Size

. As presented dn the Annex IFI and V, arable land in the

: Ldggt—ﬁosht'afeﬁ'isfquitg'limited'tb‘ohly about 1,800 ha in
Kisangesangeni, Kitereni and Ghona villages due mainly to unfavorable

soil and serious flood constraints. Thus, a sharp ‘expansion of

agricultural 1and cannot be expected in the future.

. iIn cbpsideration of the above, and alse taking into account
the forécast growth of population, it is anticipated that the present
size of laud holding will decrease year by year and will shrink to
1.0 ha per farm household on average by 1990,

5.3 ;'Harkét'and Pricé Forecast

5.3.1  _H0me consumption

' ded'COnsumption‘and_1ts'ﬂutritiVQ conditions per capita
is studied to determine the actual requirement of food crops, and
then, to estimate the marketable surplus in the future.

. ~According to the field data obtained by the interview with
120 farm families, main crops in the Lower-Moshi area such as maize,
and pulses are the main sourcé of starch and protein, regularly
supplemeateéd by banabas, which are mainly from the plantation in the
Highland area, and/or seasonally supplemented by the tuber ¢rops as
cassava and sweet potatoes, at present. Consumption of animal
products is limited only to meat and milk. Consumption of eggs is
still very small. Rice 1s only eaten at ceremonies in general,

As see¢n In the Table VI-42, the present nutritive condition per capita
is almost par with the standard in the developed countries, as far

as the ¢alorie level is concerned. Practically, however, it is
rather overdone in starches but particularly short in oils and fat.

In the future, the contents of food consumption will"
gradually iimprove with the raising of the living standavrd attributable
to the project. - Particularly in the préoposed irrigation scheme area,
consumption of vlce will become large, increasingly, with partial
wodification of the consumption of maize and pulses. Based on the
nutritiénal balance made on the starch, vegetable oil and protein,
and also taking into consideration the familiavity with local peoples
for feod crops, the requirement of food grains per capita per year is
prelininarily estimated to be 80 to 85 kg for maize, 20 to 25 kg for
pulses and 30 to 35 kg for rice. Oil-seeds will be consumed at about
20 kg per capita per year for supplementation of the present fat intake
other than the fat taken from the anfmal products at present level.
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5.3.2 Market prospect .

Up to the present in Tanzania, the productive eonditions of
staple foods such as maize, wheat, . sorghum, millet and heans, are still
far from the reaching the target yield which has been'enticipated in
the Third Five Year Development Plan, although ‘the total productions
are graduvally increasing nainly by expansion of the. oropping area.

In addition, production of oil-seeds is rather top-heavy due mainly
to the attention paid to self-sufficiency in food crops (vefer to
Table VI-3). As a resuelt, a large amount of capital is being spent
for supplementation of food crops by f01eign products as shown in
Table VI- 43 : a : o

Accord1ng to statistical data projected by FAO, the importa~
tion of majize amounted to 230,000 to 250,000 tons until 1975, while
sharply ‘declining to 25,000 - 50,000 tons in recent years. In contrast,
import of rice increased sharply from about 3,000 tons until 1975 to
25,000 ~ 50,000 tons in the last 3 years. In addition, cereals such.
as wheat, sorghum, millet, etc: are imported at about 100,000 te
170,000 tons which also sharply. increased from that in the years
before 1975, as shown in Table VI-44.

As far as the exiernal trade of oil seeds 1is concerned,
almost all of the raw production is exported to the Europeen countries
and some balance of processed oil 1s imported, though its amount is
far short of meetlng the domestic demand.

‘ In the Kilimanjaro Region, production of food grains excluding
fingermillet has been recently gone beyond the rural self-sufficiency
needs, although partial shortage is found in Rombo, Mwanga and Same

Districts. On the other hand, importatlon of rice amounted to a high
4,000 tons. In the future, it is considered that the demand for rice
will increase particularly with the population increase in Moshi
township being expanded by urban development. The vegetable oil
production in the region is, at present, very small at only 60 tons
of raw seeds per year, although crop environments are very favorable
excluding the shortage of soil moisture due to lack of drrigation water.
Therefore, the rural denand of vegetable oil is mostly supplemented
by the importation.

In the future when the proposed 1rrigation development is
completed, con31derab1e amounts of crop production will be incremented
in the Lower-Moshi area, say 18,200 tons of paddy rice, 1,700 tons.
of oil-seeds, 300 tons of seced cotton, and 650 tons of fresh vegetable
and so on (see Table V-21). These crop production will cover the
present shortage of rural demand and a certain amouat of marketable
surplus will contribute to not only ‘the rural economy but also to
the regional economy. Practically, however, very 1ittlé contribution
is anticipateéd to the national market andfor economy. owing to small
development due to limited availability of irrigation water in the
area.
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