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INTRODUCTICW

l.1 The Livestock industry of Tanzanio hes contributed relatively little

to the monetary cconomy of Tanzonia in comparison to the contribution
from cash crops such as cottom, coffee and sisal. Until recently, the
development of the livestock industry has been ncglected By compari-

som with the researeh. and development thot has gone into cash crops.

1.2 In rccent ycors greater emphasis has been placed on the nced to
increase livestoeck products to oltain self-sufficiency in dairy pro-
duction and increascd stondoards of human nutritiom, Initially, much
effort and progress has been made in the coﬁtrol of animeal discases
and in the genetic improvement of local breeds of livestoeck., It is now
being increasingly realized that additional productipn can only be

achieved by improving the quality of feed availcble to animals,

1.3 Netural pasturcs provide the checopest means of producing livestock
products., Tanzenia is richly endowed with pasture grasses, legumes

end browsed plents, yet the Republic. has borely begur to develop its
grassland potential, |

1.4 %o encourage an aworeness of the potential for increcased animal
pfoduction through applying improved methods of pasture management

and utilisatiom, o UNDP/FAO Project (URT 72/027/G/01/12) was commenced
in 1973 with the oppointment of a specinlist in Pasture agronomy and

range mensgement,

1,5 It soon became apparent that thefe was a need to expand this pro—'

Ject and so the Tanzonioan Government requested UNDP/FAO to provide

two consultents for six weeks each who will, together with officiols

from the Ministrny of Agriculture dnd the FAO expert in pasture agrono-

ny, examine the cxisting programme and advise upon expansioﬁ. '

Their terms of reference will bes

a) Exemine the existing progromme of research in grozing land manage-
ment and uscs |

b) Recommend the organization and methods for updeting and improving
the programhe including the necessary vegetation surveys and
methodologys

c) Examine the programme for extending rescerch results to the users
of grazing land ond recommend the chenges needed to oxpedite cxtem—

sion activitiess
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d) Determine requirements for training range technicicns and ranch
technicians and suggest proper approaches to treinings

e) Explore the nced and possibiilitics for ostablishing o Nafional
Posturce Rescareh Institute and makc recommendations for its
organizotion inolﬁding stoffings .

f) Prepare a project document reflecting the findings and recommen~
dations of the mission., The draft project document will be »re-
pared prior to the departure of the consultants from Tanzonio

so that it can be fully discussed with the Government.

The two consultants, Mr, L.A. Edyc, Commonwealth Scientific and
Industrial Rescarch Organization (CSIRO) Division of Tropical
Agronomy, Australia, and Mr., G.G. Boudet, Veterinary Medicine ani
Animrl Breeding Institute for Tropicel Countries (IEMVT), Pasture
and Range Surveys Deporiment, 94700 Maisons—Alfort, France, were
accompanied throughout thelr missiom by Mr., R. Dalebroux, UNDP/FAQ
Pasture Agrononist for Project URT/72/QZ7/C/01/12 in Tenzania,

t is with pleasure that we prescnt our report and we wish to
aknowledge the help we received from the many pcople we inter-
Qiewed to make this report possibdble, '

We especiclly wish to thaﬁk Mr, Reymond Dalebroux, for his ﬁntiring
assistance and consu}tation throughout the missiom and porticular-

ly for his help in ccompiling the report im Dar es Solaom,

P



2 BACKGROUND

2.1

2.2

2.3

Geography, Toposranhy and Climate

2,11 Tanzania is an agricultural nation located in East Africa,
south of the equator. It has a total area of 93{% million ha.
of which 5.3 million ha. are covered by iakes and rivers. The
mainlend is divided into three main topographical regions:
-~ Coastal strip-generally below 300m altitude varying from
15 to 70 km wide. ‘ . .
- Central plateau-averages 1,000 *o 1,300 m altitude covering
muck of the country. )
— Highlands—-to over 2000m altitude on the southern and north-

"ern hborders.

2.12 The climate of Tanzénia is of the equatorial type, a2lthough
there are considerable modifications caused mainly By altitude.
In general there are two rainy seasons, the short rains and the
long rains. The long rains are usually at their peak from January
to March in the South and from March to May in the North., The
short rains are generally centred in the months of October to

December. More details on the climate are given in section 3.

Population

2.21 The population of Tanzania is- now zbout 15 million people
and growing at an anmnual rate of about 3 per cent., Ninety per- -

cent of the people are engaged in agriculture with smallholder

~farming traditionally the dominant element. Overall population

density is 16 persons per square kilometre of land area, but
much of the population is concentrated in the more fertile agri-

cultural arecas.

Agriculture and its Economy

2.31 The Gross Domestic Product (eDP)in 1973 is estimated to have
been T.Shs. 11,257 million (US$ 1,577 million). The gross value

of agricultural productiom is estimated to be 40% of G.D.P. or
T.Shs. 4,502.8 million (USH 630.8 million)
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2,32 In 1973 agricultural exports carned T.Shs. 1,828 million
or 81,7% of Tanzanian export receipts, and the overall balance

on current account was a deficit of T.Shs. 712,7 million.

2.33 In 1973 the cattle sold through the markets were valued

at T.Shs. 134.2 million., In 1972 export of meat and meat products
were valued at T.Shs, 42,0 million and hides and skins at T.Shs.
36.0 million,

2.34 The value of dairy products imports in 1973 was T.Shs.69.2
million, The dominant feature of the commercial dairy sector is

a iarge milk deficit filled By reconstituted or rccombined milk

made from imported milk solids. The non-commercial dairy sector

is made up of peasant farmers with a few cows which barely pro—

duce sufficient milk for calfrearing and family neceds, |

Total milk production is cstimated at 491 million litres.

Government Policy

2.41 Agricultural developmeni in Tanzania at the national level
is based on five ycar plans., The Second Five-year Plan (l969~74)
set forth guiding principles for agricu}tural policy aimed at
improving the nutritional status of the mass of peqple and to
ipcroase sgif—sufficiency. The plan gave primary attention to
rural development and to the strengthening of Ujamaa Villages as’
well as through co—operativé ventures, The Plan aimed at increas-
ing the productivity of livestock by increasing the head off toke
percentage, incrcasing the average carcase weight,; developing lar-
ge scale dairy farms and encouraging goat, shecp, pork and poul-
try productior. Within this framework of objectiwes some 67
Projects were plammed for implementation during the five-ycar

period.
Ujamaa

2.42 Since the Arusha Declaraiioh of 1967, the main vehicle for
rural development in Tanzania has been the Ujamaa Village pro-

gramme, Starting from the traditional African concept of the ex
tended family as thebasic unit of social and cconomic life, From
the economic and agriculturcl stand-voint, it provides a struc-

ture to facilitate the establishment of rural eéucation and tho



introduction and tcaching of improved methods of crop and animal

production‘as well as the provision of rurel credit.

Ranching Associations

2.43 The Range Dcvelopment and Management Act 1964 (Act No.51)
enables the Range Development Commission to proposé to the
Minister responsible that Ranching Associations be formed after
adequate consultation with prospective members. The proposal
to the Minister must include '

~ a description of the proposed ranchland, and its
boundaries |

-~ a description of any proposed water rights

~ a description of any works requirecd for the reha-
bilitation, development, conscrvation and. improve-
ment of the National Resources of Rangelands.

-~ an estimafe of the number of prospective members
and of the existing stock units of the prospective
members

- a proﬁose'ranch management scheme with topogra-
ptiecal maps showing pasture type and bush and the
location of settlements and watering facilities.

- an estimate of the maximum number of authorized

' stock units for the proposed ranchland

The 1964 Act coverecd the Masailand Range Development Area but
in 1968 it was extended to 6 additional districts covering areas
of Gogoland and Sukumaland., The Act is designed to facilitate
progress and increase livestock production in the traditional
breeding areas. These areas cover approximately 14.8 million
bha., contoining a population over 1.5 million people and a

cattle population estimated 2t more than 4 million: head. .

Regional Decentralisation

2.44 In ordér to provide more cffective support in rural de-
velopment and to gear development progremmes dircctly to local
needs and conditions, many govcernment functions were decentra-
_liscd during 1972. Tho regional and district administrations

arc now directly recsponsible for development planning, plan
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implementation and the day to day direction and supervision of civil

scrvants of all :ministries who have been posted at the regional

or district lcvel.

2.45 Rcgional Administrations report directly to the Officc of
the Prime Hinister and Sccond Vice Prosident. With the assistan—:
ce of other ministrics, the Office of the Prime Minister is res-

ponsible for co—ordinating their planning and budgeting.

2,46 Within the Regions, District Development Corporations

(D.D.C's) undertake agricultural and industrial development.

Parastatal Corporations aﬁd Authorities

2.47 In agriculturc as in other scctions of the economy, lorger
scale cnterprises arce opcrated by government through parastatal
Bodics. These arce corporations and cuthoritics generazlly wholly
ovmed by the Government and manoged as commcrcial organisations

under Boards of Directors appointed by Government.

Government Livestock Services

Ministry of Agriculturec

2.51 The rcorganisation of the Ministry of Agriculture in 1973
crecated four Divisions 3 Livestock Dcvelopment, Crop Develop-

ment, Manpower Development and Planning and Marketing.

2.52 The Livestock Development Division is rcponsible for ensur-
ing that all livestock programmes are technically fecasible and
co~ordinated for developing and extcnding improved annual mana-
gement techniaues, for rescarch and technical scrvices and for

managing seclected livestock operations that contritute to the

National Devclopment.

LIDA

. 2,53 In June 1974, the Government established a parastatal

authority-The Tanzania Livestock Development Authority (LIDA)-

which will wndertakc livestock production and provide a number



of scrvices to the livestogk industry. Initially it will operate’
through five subsidiary companics: the National Agriculturc Com-
pany Ltd. WACO (cattlc ranching); National Dairy Farming Com—
pany Ltd. (DAFCO); Tanzenia Livestock Marketing Company Ltd,
(1ivestock marketing)s the Tenzsnia Meat Processing Company Ltd,
TMPC (mecat plent operation); and Tanzenia Dairics Ltd. T.D.L.

| (dairy plent oporation). The main function of LIDA will be to
control, co-ordinate and assist its subgidiary companies and to
ensure that thesec funetion efficiently. It will be given certain
regulatory functions covering the industry as a whole particular-

ly in the fields of grading, quality control and marketing.

Manpower Training

2.54 Training for both farmers and extcnsion staff up to diploma -
level is the responsibility of the Manpower Devclopment Division
of the Ministry of Agriculture., Project and Farm management
personnel for parastatal farms are normally sclected from the
rénks of tho Ministry staff or from various parastatal orgonisa-
tions; Most pérsonnel at the opcrational lcvel are trained at
Morogoro, Mpwopwa and Tengeru institutes up to certificate level,
and at Egerton College in Kenya up to the diploma level, Pro-
fessional staff arc educated at the Faculty of Lgriculture of the
University of Dar-es—Salaam (located at Morogoro), and at the
University of Fairobi, in case of veterinary profcssionals. Post-
graduate courses leading to the award of M,Sc and PhsD.'degrees
are available at Morogoro within the departments of Crop Produo-
tion, Animal Production, Soil Science and Agricultural Chemistry,
Agricultural Iinginecering and Land Plenning, and Rural Lconomy
under bilateral programmes, farm mancgers, undergraduates and post-
graduates arc trained overscas, Constraints on manpower develop-
ment are lack of funds, ropid turnéver of personncl at the various
institutionsqof lcarning, lack of library'facilities and books in

general.

Extcnsion Sorvices

2,55 Ticld extonsion work is administered by the 20 Regional
Livestock Development Officers under the Regional Development

Dircctors. Thero arc also Ficld Officers, mostly diploma holders,

A
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speciolising in animal production and animal hcalth. The Field
Officers and Assistant Ficld Officers together with the less
qualified Field Assistants have dircct contact with farmers.‘
Bxtension work is carricd out at the village lcvel., At present
there are no extension workers in pasture‘utilisation or range
menagement at village level., Large scale parastatal farming

corporations generally provide their own technical expertise.

E}iateral and Interneotional Techniceal Support

2.56 The Government of Tanzania is currently receiving
techniczl support in a number of fieclds related to livestock
production. The Governments of the MNordic countriecs, Sweden,
Netherlands and New Zealand have seporately underteken pro-
jects to assist the Dairy Industry in Tanzenia, The New Zealand
Government also provides a two-man deiry tcaching and managemeﬁt
team for the Ministry of Agriculture Research and Training Ins-
titute at Tengernu, UNDP/FAO have provided technical support

teams for the Tanzanian Rural Development Bank, for the develop-

ment of intensive feeding methods for livestock, for pasturc agro-

nomy and for the Sccond Livestock Development Project.
USATD provides rescarch teams for the Masailand Development

Scheme and the Tsctse Rescarch Projcct at Tanga.

Government Livestock

Reseprch Organisation

2.61 The Livestock Development Division of the Ministry of
Agriculturc is responsible for rescarch in Animal Discases
Livestock Production and Tsetsc Fly Control, The rescarch groups
comprise a sub-scction of the Research and Discase Control Sec—

tion.

2,62 fnimel Disease Research is undertaken at the Animal Dis—
eases Institute (Central Veterinary Laboratory) Temcke, Dar es
Salaam and its supporting veterinary investigation centres (VIC's)

at Arusha, Mwenza, Tabora, Mpwapwe and Iringa. .
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2,63 Livestock production rescarch in undertaken at the Rescarch
and Training Institute Mpwapwa and at itsLivestock Research
Centres (L.R.C.'s) at Tanga, Kongwa, West ¥ilimenjoro and Malyz.
Sub-stations or Livestock Expcrimental Stations (L.E.S.'s) arc
located ot Twambe, Sao Hill, Mabuki, Best Kilimanjero and Mi-
vumoni (ncar Tanga). At thc hecadquarters for livestock prbduc—
tion rescarch there arc departments for Animal choding, Re-
productive Physiology, Nutrition, Animel Management, Speccial

Services(statistician and cconomist), Training and Pasturcs.

2.64 Pasturé rcéearch activities werc transfered from'the Crop
Development Division to the Livestock Development Division in
1973. Prior to this, pasturc rescarch was in progress at Lya-—
mungu, Maruku, Ukiriguru Ilongs, Chambezi and Iringa. The
Manﬁower Division of the Misnistry of Agriculture undecrtakes
some rescarch at Tengeru and Ukiruguru, Other Tenzenian orga-—
nisations involved in pasture research include the Faculty of
Agriculture at Morogoro and the Tanzania Sisal Corporation at

their Azimio Ranch and Kange Dairy necar Tanga.

2.65 Rescarch on the control of Tsetse fly by the sterile malc
technique is in progress near Tange under a USATD Project.

Sterile males of Glossine morsitens,the most common vector of

"trypanosomiasis arc being reared under laboratory conditions for

eventual release in a field test site.

Dreft Third Pive-year Development Plan 1975-80

2.71 The organisations rcsponsible for the implementation of

the Third Pive-ycor Plan arc the Ministry of Agriculturce through

_its Livestock Development Division, the Tanzonia Livestock De-

velopment Authority (LIDA), other parastatal such as the Tan-
gzania Sisal Corporation (TSC) and the District Development Corpo-

rations (DDC's).

2.72 The moin responsibility of the Livestock Deveclopment
Division is to cnsurc that all plans are co-ordinated,tcchnicolly
foasiblo and cffectively implemented, Specialised projccts such
as the Sccond Livestock Development Project and the Phese 1

Dairy Development Project shall be placed in the Ministfy of
Agriculturec.
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2.73 The draft of the Third Five—year Plan (1975-80) for the
developnent of the Livestock Industry provides for the¢ improve-
ment and completion of on-going projccts from the Sccond Five~
year Plon (1969-74) as well as providing for increascd menpower
dcveiopmcnt and additional rescarch in livestock discascs, live-~
stock pfoduction, end pasturc and fodder production: and ﬁtilisa—

tion. Some of the mein projccts arc briefly mentioned below.

Second Livestock Development Project (becf production)

2.74 Under this projcct 11 NACO, 4 DIC's and 22 Ujamea ranches
shall be developed as well as improved and additional slaughter .
houses, Bstimated cost T.Shs., 176,0 million. Total arce involved

is 609,200 ha.

Phase I Dairy Development and Animal Health Project

2,75 Under this project 35 large scale dairy ferms (parastatal
orgenisations) and 50 Ujamaa dairy farms will be established,
BEstimated cost T.Shs, 155.5 million, The total arca involved
over 24 large scale farms alrcady committed to the project is
70,400 ha.
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Rescarch Projects

2,76 Some of the main rescarch Projects that will be underteoken

by the Livestock Development Division during the Third Five-year

plan are listed below, The list is by no mcans complete,

(1)

(ii)
(1ii)
(iv)
(v)
(vi)

(vii)

The feed valﬁe agricultural byproducts

FAO/UNDP Project URT 72/020 T.Shs. 2.54 million/-
Pasture Agronomy FAO/UNDP URT 72/027 T.Shs. 720,066/~
Livestock nutrition and management T.Shs. 900,000/—
Livestock breecding T.Shs. 500,000/-

Improvement of local goats end- sheep T.Shs, 200,000/-
Improvement of tick control FAO/UNDP Proaect URT 72/009
T.Shs, .2.8 million/~

Tsetse Control. USATD Project T.Shs. 1.6 m11110n/-

"Research Facilities

2.77 The Livestock Development Division intend to provide addi-

tional facilities including buildings, equipment and trensport

for the following research activities and centres. Again, the

list is by no means complete.

(1)
(ii)
(1ii)

(iv)

(v)
(vi)

(vii)

_ Pasture Research.T.Shs, 3.5'million/-

Livestock Research Centres alrcady existing T.Shs. 3.0 m./—
Additionel Livestock Research centres T.Shs. 2.0 mr/—
Livestock Experiment Stations (existing ones and two new
stations) T.Shs. 1.5 m./—

Bacterial Vaccine Laboratory Temcke T.Shs. 1.2 m./—

Foot and Mouth Disease Laboratory T.Shs. SO0,000/—

General Virus Vaccine Laboratory T.Shs., 500,000/-

(viii)NWationel Artificial Insemination Scheme T.Shs. 27.8 mo/—

Disecase Control Mecasures

2.78 Some of the main disease control projects to be undertaken

by the Livestock Development Division will involve an expenditure

of over T.Shs. 28.8 my/-

)
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TASTURE ENVIRONMENTS

L

3.2

Topography

- 3.11 Tanzenio is strategically just south of the equator from
_]o to 12° south latitude and from 290 to 40o castern longitude

and hos a total land arca of 88.4 million ha., with more than

87 million ha. on the mainland,

3.12 The flat coestal plain extends for 880 km along the'Indian-
Ocean and varics between 16 and 56 km in width. Bchind the Coas—
tal plain, most of the country lies on a plateau varying in al-
titude between 1000 to 1500 m above see leyel. Mountainous

ercas occur in the northeast and southeast of the country. In

the northeast is Mt.Kilimanjaro, Africa's highest mountain (over
6,000 m.) and in the south-west near Mbeya arc the Kitulo and
Wjombe highlends. In the west, the plateau falls to the Rift

Valley conteining lakes Hyasa, Tangenyika and Victoria.

glimaté

3.21 The long term average monfhly reinfall and maximum and mi-
nimum tcempernturcs for Tanzenia have been summarized by the Bast:
Africen Metcorological Department. The metcorological stations

ore identified by registration numbers: the first two figures
indicate the North Polor distence of the latitude forming the
northern edge of the degree sguarc in which the station is situat-
cdy the two figurcs immedictely following indiczate the meridien

of lengitude forming the western edge of the degree square; the
finel three figures indicate the station nuhber within the degree
square (see Toble 2).The quickest way to trace a rccordinévstation
in the index is to detcrmine the degreec sgmare in which the sto-
tion is situated and locate all the stotions in that degree squere.

The meteorological data for Tanzania are greatly influenced by

- the altitude and the latitude of the station.

'Tempcfature

3.22 The averoge monthly maximum and minimum temperatures and
the avercge annual maximum and minimum tempercturcs are given in

table 1 for stotions with more than seven yecars of records.
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On the lowlands, the average ennual maximum and minimum tempera-
tures very between 30°%C to 22.5005 on the platcau, the averoge
maximum temperatures range fron 26 ° to 2900 and the avercoge
minimum temperatures from 150 to 1700; in the highlands the
average ennual moaXimum ond minimum temperatures vary betwcen
230to 11°C and occgsionally frosts are cexpericnced in the cooler

months,

3.23 Temperatures decreasé with altitude 2t an approximately
rate of 1.7°C for overy 1000 ft or 5.6°C for ecach 1000 m, From
this reloationship, it is Possible to estimate the temperature
for any green site in close proximity to a meteorological sta-

tion by hindering the differcnce in altitude between the two

sites
72 =1 % 1.7 (x thousend fcet) -
T2 =TL X 5,6 (x thousend metres)
Roinfall

3.24 The average annual rainfall (mm) and the avcrage monthly
rainfolls are given in table 2 for stotions with more than seven
years of reccords. The reinfell is highest during January to Merch
in the South and during March to May-in the North. This diffe-
rence is due to north—soutﬂ movements of the Equatoriél Trough.
The northcrin movement of the trough brings with it the first

or long wet scason rains that are derived from cool and ure-
stoble southeasterly air streams laden with moisturc accumulated
over the Indian Oceon. The southerly movement of the trough is
associcted with north-casterly air strenms that are largely
continental in origin and are wormer and drier. The southerly
movement of the trough cousces a second wet scason of Shorter
duration ond less rainfall. Two peaks of rainfall occur in the.
northern areas and a singlec rainfall péak in the southern arces.
The length of the dry season varies throughout Tahzania but is
1ongést in the central plateaun rcgions:Aany nonth receiving less
than 40 mm of roin can be regarded as & dry month.



Tab, 2 Roinfall (average in mm)

Tist Station.

-

Number Altitude Nb of Jan Feb Mar  ApD May  Jun Jul Aug Sep Oct Nov Dec Totel
(metres) years ' A
1 Kongwa 96.36,013 900 18 118 108 102 65 6 0 0 1 1 1 18 119 541
2  Dodoma 96.35.001 1,350 44 144 116 118 51 4 1 0 0 1 4 21 106 567
3 Mpwapwa 96.36.000 1,110 42 145 137 149 85 24 2 1 0 2 6 34 122 709
4 Iringa 97.35.014 1,615. -7 145 129 153 58 5 0 O 2 1 19 37 157 768
5 Singida 94.34.001 1,475 42 140 123 121 75 14 . 1 O 0 2 5 45 141 669
6 Kibaya 96.36,000 1,434 26 70 72 123 112 38 2 1 1 2 10 40 110 583
7  Same 94.37.003 846 37 43 60 8 121 67 ;8 6 11 13 29 52 69 565
8  Hombo 94.38,039 405 14 53 46 97 132 83 '28 18 15 27 26 63 64 658
9  Morogoro 96.37.052 505 15 93 88 115 178. 46 17 13 7 13 33 60 80 147
10 Hendeni 95.38.007 665 44 81 88 137 166 112 - t26 15 20 28 52 61 8 874
11 Kilosa 96.37.001 483 49 124 130 182 212 71 13 6 13 15 33 95 139 1,036
12 Dar es Salaam 96,39.000 10 62 69 63 120 278 "199- 37 32 25 29 49 82 89 1,072
13 Musoma 91.33.000 1,130 50 61 71 121 174 108 22 23 2L 27 41 84 70 824
14 Ukiriguru 92,33,004 1,180 34 95 91 129 148 69 ;. 8 1 11 24 49 127 120 873
15 Kigoma 94.29.004 870 34 130 121 151 156 52 5 2 2 16 53 130 152 970
16 DMwanze 92,32,009 1,122 Co22 9T 104 151 179 76 11 14 27 31 79 137 163 1,070
17 Tengeru 93.36.027 1,260 19 59 61 .143 365 145 . 30 15 13 12 47 93 101 1,086
18  Arusha 1 93,36,013 1,350 38 59 74 160 343 156 .26 25 13 14 33 104 108 1,116
19  Monduli 93.36.014 1,560 -36 68 91 148 223 94 11 3 4 5 21 90 107 866
20 Moshi 93.37.004 800 50 39 44 116 287 162 31 13 13 13 35 53 . 50 858
21 Tabora 95.32,000 1,245 63 132 133 165 130 26 2 0 T 1 6 16 104 172 887
22  Mbeya 98.33.001 1,730 40 199 171 162 114 15 .. 1 O 1 2 14 56 167 505
23  Mbeyo-Irambo  98.33.010° 2,010 23 253 242 278 286 58 2 0 0 T 22 91 233 1,475
24  Lyomungu ©93,37.021 1,230 36 44 64 113 524 443 112 62 36 33 37T 9N 75 1,637
25  Bukoba 91.32.002 1,125 51 145 162 246 372 318 .81 51 77 108 137 184 191 2,074
26 Korogwe 95.38.008 288 38 48 34 96 250 259 160 40 48 56 71 63 52 1,079.
27 Tanga 95.39.000 10 43 30 39 116 231 291 66 71 18 102 121 77 1,307

82

» rawamy -
L
o
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Leological-Climntic Regions

3.31 The moin climate factors influencing the type and distri-
bution of the nature vegetation end the potential of the region
for pasture development arc temperature, the amount of rain-
fall and its sceasonal distribution and the length of the dry

seoson,

3.32 To simpiify the approach to pasture development, three
broad ecclogical-climatic regions oarc described which are fur-
ther divided into o total of seven sub-regions. The rainfall
and altitude for selected metecorological stations within these
regions arc summcrized in table 3. A brief description of each

region and sub-rcgion is given below.

Semi-arid to sub-humid Region

3.33 The avernrge crmual rainfcll is less then 800 mm ond the '
length of the dry season is generally greater then five months,
This region is divided into ploteau and lowland sub-regions

by the 800 m contour line.

- Semi-arid to sub-humid plateaus loaated in the central and

northern part of the country and includes Masciland, Se-
rengeti; ports of Shinyanga, Iringa, Sonme, Kongwé and Manya-
ra and West Kilimanjaro ranches. .

~ Semi-erid to sub-humid lowland: includes Morogoro and FiKes-

ta and Mzeri ronches,

Humid Region

3.34 The averrge cnnuel rainfall varies frem 8C0 to 1100 mm
and the length of the dry secason ranges from 4 to 6 months;
With increcases in altitude the rainfoll and temperature tend
to decreese while the length of the dry scason increases, This
region is divided into ploatesu end lowland sub-regions by the
800 m contour line.

- Humid Platecu North-Eastern Zone: includes the Tengeru

Rescarch and Training Institute and the Rongai deiry farm,

—~ Humid Plateru South-lestern Zone: extends from Mera to

Mbeya and includes Mwonzo, Sumbawange, Kalambo and Usnngu

ronches,
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Table 3, Ecological Cheracteristics

Statiom List Altitude Mean TG Annual Months Eco-Climatical Vogctati6§m
(metres) Max/Mimr rainfall 40mm areas
(mm) (less)
Kongwa 1 900 29.8/14.6 541 7 . .
Dodoma, > 1350  28.9/16.3 567 7~ semi-arid o Bushland,
Mpwapwa 3 1110 27.5415.5 709 7 semi~humid Thickets
Iringa 4 1615 24.7/13.5 1708 T ) e
Singida 5 1475  27.5/14.2 669 & on plateau + gress
Kibaya 6 1434 - 583 6 land
Seme 7 846 29.1/17.5 565 5
Mom¥o 8 405  30.9/18.9 658 5 semi~arid to Bushlend
Morogoro 9 - 505 30.1/18.5 747 5 semi-Hhumid on Woodland
: low~-land
Handeni 10 566 - 874 4 humid Wooded
Kilosa 11 483 - 1036 5 on low land grosslond
Dar es Salaam 12 10 30.2/22,4 1072 4 |
Musoms, S 13 1130 28.1/18.2 824 4
Ukiriguru 14 1180 28.6/17.4 873 4
Kigoma 15 870 27.8/19.2 970 4 humi d woodland
Mwanza 16 1122 27.5/17.7 1070 4 on plateau + induced
Tengeru 17 1260 - 1086 4 P “ veget. tion
Arusha 18 1350 25.5/15.4 1116 5 by
Monduli 19 1560 - 866 5 cultivation
Moshi 20 800  29.6/17.3 858 5
Tabora 21 1245 28.9/17.0 887 6
Mbeya 22 1730 23,4/11.8 905 6
Mbeya-Irombo @ 23 2010 - . 1475 5 very humid,
: highland
Lyamungu 24 1230 24.9/13.9 1637 3 | induced
Buko®Ba 25 1125 25.8/16.1 2074 0 very humid, vegetation
. platcau on foroest
Korogwe 26 288 - 1079 1 very humid,
Tanga. 27 10 29.6/22.6 1307 2 lowland




-~ Humid Lowlonds: includes the Southern coastal plain and

extends to Kilosa,Ruvu and Ngercngere and Kebaha forms

arc in this sub-region,

Very Humid Region

3.35 The average annuel rainfall is more than 1000 mm. There

is no dry scason in the western zonej a short dry scoson of less
than threc months in the eastern zoney ond o dry scason of up

to five months in tﬂe southern highlands. The rogion is divided
into threc sub-regions.

~ Very Humid Highlends: altitude greater thon 1800 m. Inclu-~

des ‘Heru and Kilimenjoro Mountains in the north, Hjombe
and Liwingstone mountoins in the south and the Kitulo form
and the Mbeyea Rescorch ond Training Institute.

- Very Humid Plateaus located sround the highlends and inclu-

des the Lyamungu Reseagrch and Trroining Institute,

- Very Humid Lowlends: located in the north and south coastol

plain and includcs Azimio ranch and the Tanga Livestock

Research Centre in the northern Tanga region,

Soils

3.41 Little is known about soil types and the distribution of
soils in Tanzenia. Only a brief and sketchy outline is possi-
ble for ecach of the three ecological-climatic Regions defined

above,

Semi~orid to sub—humid Region

3.42 Semi-arid reddish-brown soils occur most frequently and
vertigols are generolly found in topographic depressions.
Undifferentiated ferruginous trmopical soils develope on sondy
parcnt materials and undiffercenticted halomorphic soils occur
in sedimentory depressions around lakes. Brown calcarcous ond
calcimorphic soils are restricted to velcanic tuff, ash or
lacustrine scdiments around Xilimenjero, Meru and Ngorongoro

mountnins.

Humid Region

3.43 Terruginous tropical soils occur most frequently and
vertisals are found in the topographic depressions.

Vertisols arc restricted to sandy scdiments or colluvial
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parent material. Eultrophic brown soils and calcimorphic soils

occur around Mount Kilimanjaro.

Very Humid Region

3.44 PFerrisols occur frequently on the lowlands and ferrugi-
nous tropical soils develop on sondy parent materials. Lutrophic
brown soils occur on Mount Kilimanjaro volcenic ash and lava.

Humic ferrisols occur in thc‘southern'highlahds.

Vegetoation

3.51 The vegetation has been charescterized by physiogncmical
aspects and the most important attributes are the form and re-
lative contribution of woody plonts and grasses in the noture
vegetotion. The floriztic composition of the vegetation in
terms of woody plaonts and gress also gives on indication of the

range type and its vealue for grozing.

- Physiognomic Classsification

3.52 The main vegctation types are:
- Bushland: an assemblage of woody plants, mostly of
shrubby habit; having a shrub canopy of less than 6 m

in height, and a conopy cover of more than 20%.

— Bushland thicket: an cxtreme form where the woody plants

form & closed stand through which man or the larger un-
gulotes cen poss only with extreme difficulty. This
- land hes 1little velue for grazing.

- Woodlnnd: a stend of trees up to 18 m in height with on

| open or continuous buf not thickly interlaced canopy;
sometimes with shrubs interspersed, and o canopy cover
of more fhan 20%. Grasses and herbs dominaté the ground

cover,.

- Grasslond: lond dominnted by grasses and occasionally
other herbs; somctimes with widely scattered or groupcd
trees and shrubs, the canopy cover of which does not

+ excced 2%, ‘
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Sub-types can be cloassificed according to the following criterias’
- Height: giant = over 300 cmj ta2ll = 300-150 cmj medium
height = 150-100 cmj short = 1 meter- 50 cm,
— Genera of dominent grasscs, dominance by annual grasses
or other hoerbs,
— Degrec of swampiness: scasonally flooded or scasonclly wa-

ter loggced.

- Wooded grassland: is a graséland with a scattered or

grouped trees, the trees always conspicuous, but having
a cancpy cover of less than 20%, but more than 2%.

A 2% canopy cover is the division between wooded grass-
land end the populctions of trces per hectare for mcan
crovnr-diameters of 2,4 end 8 m are, respectively 50, 12
and 3., A 20% canopy cover, is the division between wood-
cd grassland and woodland or bushlond, and the popula-
.tions of woody plents per hectare, trees or shrubs, for
mean cover diemeters of 2, 4 and 8 m are 500, 125 and

30.

Vegetation distribution and floristic composition

3.53 Semi~arid to sub-humid plateau

The physiognomic vegetation type is bushland while thickets are
common on skecletal s0ils with low fertility. Edephic grasslend
occur on vertisols and brown volcenic soils. The specics occur-—
ing in this region include:

—'Woody plonts: Acecia drepanolobium

Acacia tortilis
Ademsonie digitoata
Bauhimia fassoglensis
Buscia amgustifolia
Comﬁiphora sSpp
Grewia Yicolom
Most of the woody specics arc browsed by cattle and goats

particulcrly Bauhinmia and Grewia.

- Grasses: Cenchrus ciliaris
Cyncdon dactylon
Prnicum massalcense 4
The following grosses occur on vertisols:
Themedn triandra
Cynodon plcctostachyus

Pennisetum mezianum
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Scni-arid to sub-humid Lowlond

Wooay plants: combretum spp and specially Acacia nigrescoens

in depressions.

Gfééscsx arce dominated by Themeda tricndra with

@hrysopogon aucheri
Hyparrhenia dissoluta

Byporrhenia filipendula

3,55 Humid Plateou

' The physiognomical aspect of the vegetation is a wood-

lend with the dominant trec Brachystegia spiciformis (IMiombo)

and an understorey with a lot of tall grass:

" Hyparrhenia dissoluta

Hyparrhenia filipendula
Hyparrhenia rufa

Loudetia simplex

After tilling the soil the fallows bear a lot of commom weeds

.but also some palatable annual grasss

Dactyloctenium aecgyptium
Digitaria longiflora
Eleusine indica

Seteria verticilleote

Rhynchelytrum repens

3.56 Humid lowlend

The physiognomical aspect of vegetatiom is usually a wooded

grasslcnd. The mein groassces arcs

Panicum moximum

"Hyparrhenia dissoluta

Hyparrhenia filipendula

Digitoria sp.

Cynodon dactylon
Heteropogon contortus on stony scils
Cynodon plectostachyus in depressibns

Stylosanthes fructicosa on sondy soils

Some rough grasses appcear with overgrozings such as:

Sporobolus pyramidnlis



but after tilling the soil palatable grasscs will cover the
ground such as:

Brachiarie cf ruziziensis
Woody plants orc numerous and inélude:

Acacia'spp.'

Combretum spp.

Podocarpus sp.

3.57 Very Humid Highlands

Vegetation is generally an open grasslend domincted by the
peremmial grasses such as:

Pennisetum schimperi

3.58 Very Humid Plotcau

An induccd vegetation with Cynodbn dectylon is grozed on ficllows
after small holder farmers hove destroyed the forest for STOP-

ping bananas, coffec ond maize, ’ ~

3,59 Very Humid Lowland

The main forest is gencrally clcared and the soils cultiva%cd
for sizal and coconut plantations. The inmduced vegetation that
follows includes a lot of ﬁeeds such as: Hyptis sp and bush
regrowth. P
The gress cover is dominated by: |
Hetcropogon contortus on stony soils
and Cynodon daciylom
Digitaria mombosana
Urochloa paniculoides on sandy soils
Tall grasécs arc localized on loamy soils and-* include:
Hyporrhenic dissoluta
Hyparrhenie {ilipendula
Hyparrhenia rufa

Panicum maximun
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Tse-Tse Flics and the Invirnnment

3.61 Secven spccics of tsce~tse flies are found iniTanzania and
they infest over 60% of the total areca of the country. In these
infested areas or "fly belts" trypanosomiasis; the disease
transmitted by tse-tse, keceps humen settlcment sparse and the
domestic livestock pobulation extremely low.'

Tsc-tse flies infest forest, woodland, thicket or shrub: they
cennot brecd in.open couniry devoid of trees or shrubs.

Each spesies requires o certoain type of vegetation. | A

The tsc~tse Glossinn sqyggg;jgﬁi is confincd to the northern
part of the scemi—arid to sub-humid plateau,

G . austeni and ¢ . pallides are largely distributed through

the humid to very dry lowlands and elso in the north-eastemn

and south-western zones of the humid plateau.

¢ . palpalis is confined to the shores of lakes Tenganyika and

Victoria.

G . longipennis is confined to the very humid northern high-

lands and ., brevipalpis to the very humid southern highlands
near Mbeyao '

The common tse-tse, Glossina morsitans lives mainly in the

"miombo™ woodland on south-western humid plateau and also in

wooded grassland on lowland humid coastal plain.

Tanzania Land use (table 4)

3.71 Small holder cultivation is confined to 4.6% of the coun-
try ond lerge scole agriculture to 0.7/ with 574.000 hecteres
under coffec, tea, sugar, sisal, spice, whcat and NARCO ranches.
Thesc parcstatal ranches are occupying about 252,000 hectares.
Rough grozing land occupies 43,843,000 ha or 50.3% of the
country.
Land not in sgriculturc use includes: high altitude forest 0,4%
woods and forests  42.6%
rocks, snow, ice,

svamps &n urban use 1.4%
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Table A Tanzonia land use

cultivotion (1000ha)

99.7

Teo~climatical rough grozing . erca sige
' areas smallholders large sccole 1000 ha per cent 1000 ha  pexr cont
Semi-erid to
sub-humid
2/3 Arvusha 94 15. 5,066 5,410
Singida 157 - 2,762 4,877
Dodoma 317 36 3,141 4,083
Iringa 236 2 3,192 5,662
1/2 Shinyange. 169 - 1,487 2,508
973 53 15,648 35.6 22,560 25.9
Aunid pletosu '.
1/2 West Loke 122 21 1,033 1,420
1/2 Shinyanga 169 - 1,487 2,508
Mwanza 408 - 968 1,945
Mara 206 - 1,828 2,150
Kigoma 281 - 930 3,661 g
. Tabora 219 5 3,496 12,058
1/2 Mbeya 124 1 2,280 4,108
1/2 Kilimanjaro 54 32 468 653
-1/3 Arusha 47 8 2,532 2,705
1,630 133 15,022 34,2 31,208 35,7
Hamid lowlond
1/2 Tanga 103 65 . 896 1,324
Morogoro 220 161 24453 7,219
Coast 194 59 2,492 3,340
Mitwara 308 50 2,623 8,179
825 335 8,464 19.3 20,062 22,9
Jery humid
highlond
1/2 West Lake 122 21 1,033 1,420
1/2 Mbeya 124 1 2,280 4,108
1/2 Kilirenjaro 54 32 468 653
‘Ruvuma 118 - 32 6,054
418 54 3,813 8.6 12,235 14.0
" Tory humid —
Towlond -
1/2 Tanga 103 - 65 896 2;0 14324 1.5
" 3,949 574 43,843 87,389  100.0
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National Herd Distribution

3.81 The nntional cattle herd’has been recently (1972) estimcted
at 9,422,000 units though some previous estimotions reached
13,000,000 head. Stote ronches have only 100,000 cattié units,.
The livestock popﬁiation includes more than 4,500,000 goails
and 2,800,000 sheep. The onnual off take is estimated by the
amount of sold skins to 1,047,000 units or 12 to 15f% of the
national cattle herd with 15 to 19% of females. The. growth rate
of the netional herd is no more than 2,29, |
The cattle herd (table 5) is irregularly distributed through
the country as follows: .
4,000,000 units in semi-arid to sub-humid region
45500,000 units in humid plateau

241,000 units in humid lowlend

478,000 units in very humid highlaﬁd

104,000 units in very humid lowlond
More than 90% of the nationol herd is confined to semi-arid,
to sub-humid region and the humid@ plateau.
The general stocking rate is relatively high with 9.2 ha per
head overall the country (total area) and 4.5 ha per head for
the total rough grozing area, The distribution of the cattle is
such that the stocking rate is much higher in some regions than

in others.,

Semi-arid to sub-humid: 5.5 ha per hecad of all land and 3.8 ha
per head on the rough grazing land

Humid.platcau: 6.8 ha‘per head of all land and 3.3 ha per head
on the rough grezing land '

Humid lowlend: 83,2 ha per head of all land and 35.1 ha per

~ head on the rough grazing lend

Very humid highland: 25.5 ha per hcad of all land and 7.9 ha per
' head on the rough grazing land -

Very humid lowland:12.7 ha per head of all lond and 8,6 -ha per
f "~ heed on the rough grazing land _
The cattle are mostly concentrated on the scmi-arid to sub-humid |

region and the humid plateau in the west of the country.
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Table §, Beef cattle herd (in thousand units)

Area X " Hérd sizc per cent off take  per cent
' off take

Semi-zrid to sub—humiél _

2/3 Arusha 1,586 98,2 6.2
Singida 718 40.0 5.1
Dodome, 173 91.0 11.8
Iringa 239 23.1 9.7

1/2 Shinysnga 691 90. 4 13,1

4,067 43.1

Humid/plotcaun

1/2 West Lake . 114 19,7 17.3

1/2 Shinyanga 691 90. 4 13.1
Mwanza 874 163.1 18.7
Mare 770 62.6 8.1
Kigoma 80 0.5 0.6
Takora 873 11.9 8.9

1/2 Mbeya 214 15.5 7.2

1/2 Kilimanjaro 124 5741 45.8

1/3 Arusha 792 49.1 - 6.2

Humi d/lowland

.1/2 Tenga 104 25.8 24.7
Morogoro 114 15.8 13.8
Coast 14 9.0 64,3
Mtwara 9 0.3 3.3

241 2.5

Very humid/highlond ,

1/2 West Leke 114 19.7 17.3

*1/2 Mbeya 214 15.5 Te2

1/2 Kilimanjaro 124 57.1 45.8
Ruvuma 26 0.5 1.9

178 5.0

Vory humid/lowland

1/2 Tanga 104 1.1 25.8 24,1

Moinlond | 9,422 99.8
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4 CURRENT PASTURE AND RANGSLAND ACTIVITIES

4.1 Rescarch Programme

Hinistry of Agriculture

4.1l The reorgenisation of the Ministry of Agriculture in 1973
created the Livestock Development Division with responsibilities
for research and livestock discases and livestock production
including pasture, forage and range utilisation. Prior to 1973
these responsibilities were split between three or more Divi?
sions ond there was no definite Livestock Development Policy.

At prcsent, pasture rescerch activities aie administratively
attached to the Livestock Productioq‘Research unit at Mpwapwa
which is supported by a coﬁntry—wide series.of Research Centres
and Experiment Stations., Some pasture research is undertaken‘
by the Crop bevelopment Division at their Agricultural Research
Institutes at Ukiriguru; Lyamungu and Maruku., The Manpower De-
velopment Division conducts some pasture research at tho Research

and Treinink Institutes at Tengeru and Mbeya.

Morogoro University Caompus

* 4,12 Most of the current research activity is directed towords
crops and soil science, The Animal Science Department has some
pasture introduction plots and is undertcking digestibility and
feed supplement trials for dairy cattle. There is a ﬁhizobﬁugi
unit within the Soil Science Department screening Rhigobdum:

strains for effective symbBisosis with grain legumes,

Rescarch Centres

4,13 The pasturce research rccently. completed and still in pro-
gress at the various centres can be conveniently grouped into the

Ecological Climatic Regions described in Section 3.3 as follows:

Sémi—arid to sub-humid Plateau - Mpwapwa, Kongwa, Ardal near

Monduli and Miwaleni near
Moshi,
Semi-orid to sub~humid lowlend - Morogoro

Humid.Platcaq - Agricultural Reseorch Institute Ukiriguru

ncar Mwanzo ond Tengeru Research and Training

Institute near Arusha.
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Humid Lowlonds _ Kibahe farm ncer Dor es Salaam

Very humid Highlands - Mbeya Rescarch and Training Institute

(Wordic Projecct) and Kitulo ncar Mbeyeo.

Very Humid Ploteau - Agricultural Research Institutes at Lya-

' mungu near Moshi, and Meruku near Bukoba.

Very Humid Lowlonds - Tanga Livestock Research Centre and Azimio

Form (Tanzic Sisal Corporation) near Tonga.

The research programme at each of the above centres is briefly

outlined belows

AW -

4,141 Mpwepwa (since 1905)

~ naturcl pastures: (since Staples 1942) at Ilolo farm, ro-

tational grazing with 2 stocking rate (lha/beast and 1.5
ho/beast) and fenced Rhodes grass pastures recleimed from
bush and thicket. One third of each paddock is sown to
meize for siloge. No fertilizer is éppliod. Stock can be
carried at 1.5 ha/beast.

~ sown pasturcs:-observation plots with 15 legumes and 13
- grasses (175 in 1948) and dry matter rccords from several
-cut per year. The highost yielding introductions ares
grasses @enchrus ciliaris var. Moiopo, Mpwapwo and -Kong—
wa (11 to 13 t DM per ha)
legumes Stylosanthésguyonensis (4 to 13 + DM per he)

Cliteris ternotea (9% DM per ha)

a1 4

—observation plots with grass/lcgumes mix-

turcs (6 legumes and 4 gress)

4,142 Kongwa (since 1947)

~ natural pastures: stocking rate trigls (since 1967) on

noture pastures. 4 stocking vates (from 2.4 to 6 ha/
steer) on a 4 year burning cycle and with bush clearing
by hands. Records include monthly liveweights and Bota-
nical composition.in per cent (bushes, annual gresses,

perennicl grosses, herbs, weeds, bare soil)
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The results of the stocking rate trial for the second lot of steers

over a 20 month period from March 1970 to October 1971 are given

below:
Stocking rate Liveweight (mean) gain gain
{ha/hecad) kg/head kg/head per ha/year
3/70 10/71
2.4 ' 260 422 162 13.3
3.6 260 434 174 9.5
4.9 260 404 144 5.9

6.0 260 - 445 185 . 6.0

The liveweight gain per head at a stocking rate of 4.9 ha per beast
seems erronecous because it is the lowest of 211 stocking rates.

A similar result occurred with a third lot of steers over a 12
month period Januery to December 1973. The monthly cumulative
liveweight curves also show that the animals at this stocking
have the lowest liveweights throughout the period. It scems that
the results at this stocking rate are réflecting paddock differen-
ces rather than the treatment effect.

The cumulative livewcight curves for the remaining three stocking
rétes show thot the steers grazed at 6.0 ha per beast maintain-
liveweight through the dry season (Jﬁne to Wovember) and gain live-
weilght one month earlier (Dccgmber) vhereas steers at the higher
stocking rates loose liweweight during the dry scason and imme-
diately after the start of the growing scason in December,

Stcers grazed at 6.0 ha per beast had a liveweight advantage of
60 kg per heéd.over steers at the highest stocking rate by the
end of the second grovwing season. ‘

In this trial the dry matter yield of the pasture is not recorded.
.At optimum stocking rates one would expect thats 50 & 75 per cent
of the potential‘pasturé yield would be consumed; cattle consume

about 2.5 kg dry matter per day por 100 kg liveweight.

bush control trials (from 1966 4o 78) with time and frequency of

burning and grazed by cattle or goats or mixecd hexds.

Botanical composition records but not liveweight reccords.’
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4.15

4.16

~ Sown pasturcs (since 1953): obscrvation plots with 59 grass and
19 legumes. The most promising accessions are:
— grasses: Cenchrus ciliaris
Brachiaria brizantha
Cynodon plectostachyus
Andropogon gayanus

- legumcs: Leucaena lcucocephala

4.143 - Ardal demonstration and training centre

-natural pastures (1972 to 1974): grazing trials with 3 wsbocking
rate (1 or 3 or 5 ha/beast) and 3 grasing system (rotation, con-
tinuous, boma).

—sown pastures: only observation plots on a range of grasses and

legumes. Only Leucacna leucocephola has survived,

4,144 - Miwaleni-FKahe Kenafe farm

-3own pastures: Medicago sative and Chloris gayena under irriga—
tionghay yield: 1500 kg/ha/month (18 t/ha/year)
seed yield: 40 kg/ha.

Lemi-arid to sub-—humid Lowland

4.151 The rcsearch activities of the University at Morogoro have

been mentioned in section 4.12 above,

Humid Plateau

4.161 Ukiriguru

- Sown pasturcs: observation plots for seed production are just

being maintained for 4 grass and 6 legumcs,

4,162 Tengeru

Agricultural Resecarch cenire for crop production and pastures

since 1967. Main pastgrc research workers in this station were

Anderson G.D.5 Naveh Z. (1965-67). Size of the station: 380 ha,

- Fatural pasturcs (no trials): induced vegetation on fallows, in-

clude the grasses Cynodon dactylon '
Cynodon plcctostachyus

Hyparrhenia spp.
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and weeds: argemonc mexicana
Bidens pilosa

Lantana spﬁ.
Solanum spp.

— Sown pastures: multiplication plots for sced production, 18
gresses and 24 legumes on 75 and 150 sguare metres plot,
(30 grasses and 22 legumes in 1967). Best results obtained froi:s

Grasges legumes
Brachiaria brizantha - Desmodium.inﬂbrtum
Chloris gayana , Desmodium sendwicense -
P enicum maximum Glycine -uighﬂii
Sectaria splendida Leucacma leucocephala
Sorghum sudcnense Medicago sativa
Tripsacum laxuum Macroptilium atropurpureum

Pueraria phaseoloides
- Pure stand pastures: Mcdicago sativa (some ha) with irrigotion:

4,163 -Nbeya-Uyole experimental station (Nordic ?roject)

— Natural pestures: induced vegetation following small holder

cultivation, @énsely settled.

- Sown pastures: observation plots (soil pH=6). Medicago sativas
irregular behaviour (lack of copﬁer). Sugar becet: best yield
(= 8 #/ha DM). Nursery establishment in December for plant—
ing of scedlings., Standing crop remains succulent in the
field during dry season and can be harvested for feeding
cattle;

Grass X legume mixture (with phosphate fertilizing):
| Chloris gayana x Desmodium uncinatum
Pamisetum purpurcum x Desmodium uncinatum
3 cuts per yeer: 25 t/ha DM(14 + without fertilizér-8 t without
Desmodium).
Somc.leavcs are frosted in July, but stay on the field as dry .
standing crop. Minimum average for July 7.8°C. Desmodium in-
tortum is more productive than Uncinatum in dry matter but

less secd production.

- Seed production: Desmodium uncinatum is cutt once in tho rainy

scason for foddcr'production, and harvested with combine-
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4,17,

horvester in dry season for sced production (yield sceds
400 kg/ha). '

~Pure stend pastures: Chloris gayana invoded in 3 years by
Congo signal = Cynodon plectostachyus.
invaded by weeds: weeds control by MCPH spray.
' Cynodon plectostachyus used for grozing
and hay or silage production,
~Green monure lcgumes: Lupinus spe.

Crotalaria sp. cf. juncea

Humid Lowlands

4.171-Kibahe Doiry Ferm (pesturc reseameh application) .

- Natural pastures: bush cleared to produce an induced wooded.
grassland with palatable grasses including Digitaria sp. and

Hyparrhenia spp. The bush ig controled by hand.

Sown pastures and fcrage crops: maizc crops and Chloris gayana

sown between rows. Stylosanthes guyanensis has volunteered in
the natural pastures,

Very humid Highlands

4,181~ Kitulo sheep and dairy farm (from Mey 1965: a UNDP/FA0 six

. years project), Since 1974, a New Zealand bilateral assistance

project).
~ Natural pasturcs: Penniscium clandestinum (Kikuyu) sward mixed

with weeds and unpalatable tussocks grass (for shcep grazing).

- = Sown pastures: temperate grass/legumc mixtures

Lolium perenne/Dactylis glomerata/Trifdium repens (white clo-
ver)
-sovn after tilling to élimination of Kikuyu(beccause it is rTe-
garded as too agressive) and fertilizing with triple super-—
phosphate: 125 kg/ha and Amino sulphates 125'kg/ha, Menagement
rotation grazing with electric fence. Carrying capacity esti-
mated at onc beast to 2 ha,
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4:19 (2) Vory Humid Platcau

4.19(a) 1-Lyomungu (Senga C., pasture field officer).
The results of the research moy be applicable to banana and coffee

cultivation areas,

- Natural pastures (no trials): Cynodon dactylon for dairy cattle
grazing.

-~ Sown pasturcs: observation plots (since 1969) 93 spccies and

strains, best settlement with:

Grass Lcgumes
Cenchrus ciliaris Centroscma . pulicscens
Panicum maximum ' Desmodium intortum

- Pennisctum: purpurcum - Desmodium sendwicense
Scteria splendida Glycine wightii

Medicago sativa
ss/legume mizxtures (s1nce 1971) with 4 rcpllcqtes, Jor 4
cuts per year and 3 grasses x 11 legumcs; no fertilizers.
Best results (till Jan. 1975) in DM, tonnes pef hectare arc giQ
vem in the table below: A

Dry Mattcer Yield of some gro ,s/legumcs mixtures over ncarly

four years (197177"Y

Mixture - No.of Total yield 1971/75 Average annual
cuts Total Grass lcgume yield

Tonnes/ha ‘tonnes/he.
Cenchrus Cilieris

Desmodium uncinatum 11 74.8 60.5. 14.3 25

Desmodium intortum 11 75.4 37.3 38,1 25
Seteria gp}cndldu _ ‘ , o _
Desmodium uncinotum 11 54.1 43.3 10,8 18
Glycinc wightii 11 60.2 48.7 11.5 20
Desmodium intortum ~11 65.8 31.9  33.9 . 22

Tripsacum laxum

Desmodium noinatum 11 69.7 57.6 12,1 23
Desmodium intortum 11 69.2 37.4  31.8 23
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Best mixtures scems to be:
Desmodium intortum x Cenchrus ciliaris (for gr.oszing)
' Desmodium intortum x Scteria splendida (for grazing)

Desmodium intortum x Tripsacur laxum (for cutting)

' - Fodder yield trial with Desmodium intortum (since 1973), 6, 8, 10

and 12 weck cutting intervals and 4 replicates over 6 months,

best results were obteined with the 10 weekly cutting interval,
€20 t DM/ha) _ .
- Fertilizer tricl: a form yard monure i{rial on Cenchrus ciliaris

with o, 4, 6 and 8 t manurc per ha, gove no statistically signi-
ficant difference over 3 years and 18 cuts.
A NPK fertilizer trial was laid out mid of 1974 on Cenchrus ci-

liaris, but therc is not enough datas yct.

- Coffec and legume interplanting (since 1971): with 9 legumes in

a three year old cofifee stand, and with 4 replicated.

-

Legume cover crop Legume .

DM yield No . Clean coffce (kg/ha)

t/ha cuts Third year 3 year mean -
Control (nil) - - 205 722
Deasmodium intortum 8.8 4 68 113
Desmodium uncinatum 6.9 4 205 718
Indigofera endecaphylla 5.5 4 85 © 338
Pucraria phascoloides 3.6 4 60 677

A

P

Desmodium uncinztum can be growm in betwecn coffcc rows and obtain
high forage yicld without decreasing the coffce yicld (see mean and

3rd ycar yield of coffee),

4,19(a) 2 Maruku Research .and Training Institute (ncar Bukoba)

The institute has been transferred to the Crop Development Division.

A Tield Officer is in charge of the pasture work,

— Neotural pastures:n study of burning, slashing and groazing is in
progress. Records groass composition.

— Sown postures: obscrvotion plots:

best results from:
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Gross Lsgumcs

Pennisetum purpurcum Desmodium intortum
Setaria splendida Desmodium uncinatum

Tripsacum lexum . Stylosanthos guyancnsis

4.19(b) Very Humid Lowlands

4.19(b) *Tonga Livestock Research Centre

- Natural pastures:grgzing trials (since 1972), 7 paddocks

of 0,2ha cach (50 x 40 metres) with 42 days rodation.
3 replicates: fertilizer 100 kg/ha triple sﬁperphosphateﬁil,
monurc. Stocking rate: (with weoners, 80 kg livcweight)
from 500 to 1,000 kg lw/ha, |
Yeeds(Hyptis suaveolens, Lantona spp, Sida acuta, Solantm
incanum) slashed every 3 months,
Native grasses: Cynmodon dactylon, Digiteria mombascna, Hete--
ropogon contortus, Panicum méximum and Urochloa panicoi-
des,

’ Records, botanical composition: no differcnce between niig
fertilizers and manure. Triplce superphosphate increase lo-

cal legumes: Stylosanthos fructicosa and unpalateble le-

gunes,

— Sown pastures: obscrvation plots: 19 legumes, 2 grass-

Best results with:

grasses . ’ legumes
Andropogon gayanus Glycino wightii '
'Chloris goyana Macroptilium atropurpurcumn:

Panicum maximmm. Pueraria phaseoloides

Stylosanthos guyanensis

- Pure stond pasturcs: Chloris gayana for hay
Penicum maximum for green forage

Stylosanthos guyenensis for grazing

- Improved pasture:s Puerama phascoloides sown in furrowshin

notural pesture But choked by Hyparrhenia spp conopy



36 A

4.19(v) 2 Azimio Farm Trnzenin Sisal Corporation (applicd results)

- Hatural posturcs: Bush clearcd by hand; bush control

by mechonical sleshing every 3 months,

~ Sown pasturecs: Cynodon plecctostachyus in depression

grassland

Chloris gayana on uplands after maizc crop.

4,20 Previous Research Centres

- Other stations with pasturc activities in the past includes:

~ Semi-arid to sub-humid Plotecau
Mwodui; 25 km NE Shinyonga (from March 1970 to October 1971)
obscrvation plots: 17 gross, 13 legumes

Rangelond survey and maps

134 ha fenced into 9 peddocks

Melyas 80 km SE Mwonza
Nest Kilimenjeros; observoetion plots

- Humid Plotcau

Urambos; 100 km ¥ Tabora; about 1953.
notural pastures: Miombio woodland and Mbuges,; with gross-

land in the depressions.

- Very Humid Highlandsg

Theme~Sao Hills natural pestures with Themedatriandra and Loudetia

simplex on clay soils.

Burning at the ond of dry scason (october) or bush

clearing by hand and mowing

Comments on Rescarch Programme

4.31 Sown Postures

The zcgronomic proccdurcs for investigating sown postures at Lyamun—

~gu is of high standard and is a pattiern for all rescarch centres.

The approach at Lyamungu is outlined below,
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First: Obscrvation plots

Introduction of cxotic species with obscrvation ons vigour,
leafincss, greekess, earliness in growth, phenologic sta-—
- ges (flowering and sced maturity) and drought, pest and

diseasc resistonce,

Second:X}clq_Potcntiﬁléjips

aarm

Dry matter production: by stonding crop; by different
cutting intervels, over a three year period.

Crude protein content: for the different cutting intervals.
Third: Plont~animal relation; cerrying capacity assessment.
Fourth:Fertilizers rcesponse investigation.

Fifth: Pasture management: implentation, crop associntion, pasture

mixtures,

Sixth: Necessory adjustments and proposals for extcnsion purposcs
in different woys (smallholder farmers, large scele farms,
traditional breeders).
Additionel investigation should include the effect of edaphic
foctors (mainly soil fertility level) on pasture productivity in
the Kilimonjaro Very Humid Platcau Region and the identificotion
of individual nutrient.deficiencies through pot and field experi-
mentetion, These investigations would involve additional staff.
At most research centres there were no studies of grass/logume'mix—
tures under grazing. Therc secms to be a reluctance to more from
ovscrvetion plots into posture mixtures under grazing as o means
of selecting adapted pasture plants., One obserﬁation plot‘has

been mainteined for more than eight years.

4,32 Hatural Pastures

For natural pasturcs, the first rcquirement is a range land sur-
vey but it is realised that this is a complicated proceduré._
Generally, range manngement and ronge improvement trials are
carried out before the nccessary investigations of site hetero-
genelty and o potential productivity assessment. _
Bush control trials with burning and cattle or goat graiing are
carried out without e previous gtotistically investigation on site

uniformity,
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After ten years or more, botanical anclyses do not give eny sig-

nificont trend in the vegctationcl successions. In additiony the

relntive contribution of woody plants is not assesscd by a mea—
surc of conopy cover but by the number of stems association
with the percentage of herbs, graés and weeds, Roinfall varia—
tions, year by yeoar is not recorded though its effect dominates
seasonal changes in vegetation.

Lack of site uniformity con also interferc with stocking rate
trials ond their interpreteticm as discussed in section 4.142.
These site problems appear to be more pronounced in semi-arid
arcas with small differences in droinage and the moisture rela-—

tionshib of soils can have a bBig effect on plant and animal
production,
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4.4 Training

University of Dar es Snlaam

4.4 The Faculty of Agriculture.and Porestry of the University
of Dar es Sclaam has the sole responsibility for degrecs and
higher dcgree training in Tanzenia, The faculty wos first esta-
blished in 1969 at Morogoro, some 200 km from the main campus
at Dar es Salecam in the semi-arid to sub-humid low region. At
present, the recurrent expenditure of the Faculty is T,Shs.
20 m/-per annum and the total lecturer/gcsearch establishment
is 81. The Paculty heos six depdrtments vig, Crop Science, Ani-
mol Science, Agriculturzl Chemistry and Soil Scicnce, Agricul-
tural Ungineering and Lend Plonning, Rural Fconomy and Agricul.-
tural Extension and Forestry. First degrees are offered in
Agriculture and Forestry (3 years cach with on annual inteke of
70 to 80 and 20 to 25'undergraduates, respectively). Veterinary
and Focd Scicnce'Degrees ére expected to be offered in 1976 or
1977. At present the total student body numbers 750 including

. 20 postgraduate gtudents, The Faculty can awerd Msc., and PhD
degrees. S

4,42 The Agriculture ond Porestry Faculty has reccived gencrous
support from DANIDA, NORAD, UNDP/FAO; the Ford Foundation and
the West German DAAD orgeniscation in providing expericnced
teaching staff. The Faculty alsc recceives British short-term
lectures and External Exominers through the IntcréUnivcrsity
Council for Higher Iducation Overseas (I.U.C.) which is based

in London. The Japonese Government hes provided.the Taculty

with onc staffmember.,

4.43 A. number of reseérch programmes within the Paculty arc

in collaboration with International Centres such as the Inter-
national Maize ond Wheat Improvement Centre (CIMMYT) Mexico, ‘
The International Institute of Tropical Agriculture (ITTA) Ibndan
Nigeria, thc International Crops Rescarch Institute for Semi-
Arid Trépios (ICRISAT) Hyderabed, Indic, ond the International
Development Rescarch Centre (IDRC) Ottowa, Cancda.
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4.44 The provision for pasture and rangelsond training in the
syllabus is as followss The Crop Science Department gives a
Pasture Agronomy Coursc in sccond yecar comprising 10 lecturc
hours and 5 hours practical to all Agriculture students. In
third ycar it is possible to sclect an "option strcam" within
cach Deprrtment, The only third yecar coursc on pastures is glvcn

by the Animal Scicence Dppartment and comprises 20 lecture hours
and 20 hours practical on "Range Hunngemcnt and Utiligzation". |

Third year options are availshle for most of the scientific

“disciplines that arc necessary to support a national pasture

devclopment and rescarch progromme. The appropriate options
avollable in the different Departments include: Plent Breeding
and ggngtics (Crop Scicmce), Animal Physiology and Reproduction
(Animal Science), Pedology and Soil Survey, Soil Chemistry, Soil
Physics, Soi1 Biology, Soil Fertility and SoXl Mancgement, and
Plont Nutrition (Soil Science Department),

The Crop Science Depertment is undertaking Rhizobium studies

on crop legumes but not on pasture legumes,

Ministry of Agriculturc

" 4.45 The Ministry of Agriculture, Menpower Development Division

conducts Certificate Courges in Veterinary Scicnce, Animel Hus-
bandry, Dairy Husbandry. eand Range Monagement at o number of Re-
scarch and Training Institutes throughout Tanzenia located at
Mbeye, Mwenzg, Tengeru, Kibaha and Mpwapwa. The certificate cour-
ses are of onec year cduration ﬂnd 2ll courses 1ncludc some train-

ing in pasture agronomy and rﬂngel nd management,

4,46 A one ycar Diploma Course in Ranch Maonagement is available

at the Mkata-Morogoro Training Institute to provide more spe-
cialized training than is available in the Certificate Courses,
The Diploma course candidates are in-scrvice officers with either
o certificate in Veterinary Science or Animal Husbandry or Ronge
Manngement and at lcest two years proactical expericnce in the
field. The curriculum of the Diploma course includes lectures

and practical work in ronge manngcement, animal husbendry, ronch
economic orgenization and ranch development. The Mkata-Morogoro
Institute was estoblished in 1973. Prior <o this, Diploma Courses

in Rench Monogement werce undertaken at ZBgerton College, Kenya.
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Overseas Tours

4.47 Bilatercl troining programmes with o number of different
countrics cnable form mancgers, diplomates, undergraduates and

groduates to receive additional troining and experience oversecas,

4e9 Fixtension

4,951 Ticld extcnsion sciences for Animal Discasc Control in the
'Livestock-Developmcnt Division is administered from the head-
quarters in Dar es Salcam fhrough Regional Livestock Officers
(20 altogether), District Livestock Development Officers and
Livestock Development Centres (formerly Ve'terina,ry'.Centres)°
Most of the extension workers have diplomes or certificotes in
Veterinary Science or Animel Husbandry with some knowlcedge of
animal pfoduction and management but very little knowledge on
basture 5nd range utilisation, Apperently the Crop Developmeﬁt
Division has o similar regional and district extension service

in the crop producing negions.,

4.52 The Livestock Research Centres and Livestock Experimental
stations assqciated with the Livestock Production Research Centre
« at Mpwapwa are primerily concerned with research activities rather

thon extension,

4,53 Tenzenia has only a smell number of Groduates and Diplomates
thai'have specialized in Pasture Agronomy or Renge Management,

and thssc officers are mainly locoeted at the Research ond Train—
ing Institutes or at Rescarch Centres or Experimental Stations.

A few are employed as Ranch Menogers for parestatal Companics.,
There arc no extension workers that have specialized in pasture

or rangeland manogement,

4.6 Conferences, Committees, and Other Orgonizations

The Tenzoania Socicty of Animcl Production

4.61 The Socicty was inaugurated in May 1973 when it held its

first scientific confercnce. A second Conference ﬁas held inm Moy
1974. The Society receives papers on all aspeéts of pasture and
animal ppoduction and livestock brecding and the'Proccedings'are

published.
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Ministry of sgriculture

4.62 The Livestock Development Division arranges separcte annual
cqnfercnces for Senior Livestock Rescarch Officers and Scnior
Iivestock Development Officers to consider policy and adminis-
tratiwe mattors and to review progress rcports on rescarch pro-
jects., Rescarch proposals arc considered by the Livestock Produc—
tion Rescarch Committce which submits its rccommendations to the

Ministerial Livestock Research Committee,

— N o s

Tost African Animal Industry Rescerch Co—ordincting Committee

4,63 This Committee is responsible for co~ordinating activities

in Animal Production within the threc pertner stotes.

Tenzania Notionel Scientific Rescarch Council

. a—

4.64 The Council was cstablished to cncourage and foster all
research activities in Tenzanin including cnimal production and
health rescarch., The Council can moke funds available for promi-
sing resceaxrch projocts'on 2 merit basis, The Council is in contact
with several Internctional Organizetions which fund rescarch pro-

jects.

Eegt Africon Agriculture and Forestry Research Organization

4,65 The Bast African Agriculture and Forestry Rcseﬁrch Orgoni-
zation (BAAFRO) is on internotionnl research orgenization serving
the three Mast Africon countries, Keﬁya, Tanzenio and Uganda.
EAAFRO wos first established at Nairobi in 1948 and is rcsponsible
for undertaking research-in the fields of agriculturc and forestry
that are: (i)common to ot least two Best African countriess (ii)
recuire longer-term investigations or more intensive study; (iii)
requirec highly speciclized and expensive equipment. HMost of the
AAFRO research programmes on crops such as maize, sorghum, bul-
rush millet; fingermillct sugar canc, grain logumes and horticul-
tural crops including coffee. A small section undertokes rescarch
on animal nutrition ond meonogement and ronge utilization and

another section meintains the ast African Herborium. Other acti-

‘vities include the Bast African Plant Quarontine Service and pu-
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blication of the Fast African Agriculfural snd Forestry Journal.

- Bast Africon Veterinary Research @rgenization

4,66 The Bast African Veterinary Rescarch Orgonization (EAVRO)
shares the same rescarch stantion with BAATRO ot Muguga, some
28 km north-wes:t of ifairobi. EAVRO is responsible for research

on animal physiology and genetics oamong other activities.

4,67 Joint LEAAPRO and EAVRO activitics include the Library which
is the imrgestand most comﬁlete library for agriculture and an-
cillary sciences in Bast Africa. The library services within

Kenya, Tonzaonie and t.gonda includes: (i)_intcr—librrry loenss

(ii) Reprogrophic service and (iii) Refercnce-bibliogrephic service.
Address P O Box 30148 Nairobi, Kenya.

Internationcl Livestock Centre for africa

4.68 An Intornctional Livestock Ccnfrc for Africa (ILCA) is being
established neor fddis Aboba, fSthiopia, The centre's purpose is to
incrense production of tropical Africas 130 million cattie, 100
million sheep and 80 million goots. It is still in thec proccess of
devising its research sirategy and buildings are expected to be
complcted in 1975. The tentative arrangements are that research
wkll 5e concentrated in Ethiopia and Kenyo in East Africa and
Nigeria and Mali in Heét Africa. Proposed budget for 1975 is

Us$ 1,885,000, ' ‘
Address P O Box 5689 4ddis Ababa, Bthiopia.

Screngeti Rescarch Institute

4,69 The Sérengeti Rescarch Institute for wild lifé ond reonge
| utilization is located in Secrengeti Game Park, Arushd‘District,
Tanzenia and c~ttached to the Ministry of Natural Resources.
The Institute collaborotes in the Man ond Biosphere (MAB) UNLSCO
Programme, The Sercngcti~Institutc pfovidcs some training for
undergraduate and.postgraduate students from_thé University of

Dar es Salram,
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%, REORGANISATION OF PASTURE AND RANGELAND ACTIVITIES

5.1 Introduction

Generél

5.11 The livestock industry has contributed very little to the
monetary cconomy of Tangzenia in comparison to the contribution
from cash crops such as cotton, coffeec and sisal., Until recent-
ly the development of the livestock industry has been neélected
by comparison with the research and development that has gone into

cash crops.

5.12 In recent ycars greatcf emphasis has been placed on the need
to increase livestock products to obtain self-sufficiency in dairy
production and increascd stundards of human nutrition through in-
creascd meat producticn. While much effort and progress has ini-
tially gone into disease control and genotic'improvement through
the introduction of more productive exotic breeds, it is now being
realized that increascd production can only be guaranteed by im-

proving the quality of feed available to the animal,

. 5.13 Notural pasturcs provide the chcapest mcans of producing live~

stock products. Tanzania is richly cndowed with notural pasture
grassecs, legumes and browsed plants. The Republic has provided a num-
ber of pasturc species that are now cultivated fhroughout the tro-

pics of the world such as Biloela buffcl grass (Cenchrus cilicris)

from Dodoma and "Cooper" Glycine (glycine wightii)fnomeongwa.

5.14 Tanzenia has barely begun to develop its grasslend potential.
Now is an appropriate time to review the progress in the research,
training and extension activities of pasturc scientists and to
suggest what reorganizeotion of activities and zadditional inputs
are necessary to encourage and expedite the developmont of thig

natural rcsource,
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5.15 A considerable emount of pasture research has already becn
undertcken in Tanzania (sec reviews by Ayrce-Smith Beale and
Skerman 1968 (a) and ven Renshurg i969) and in other tropical -
countries of the world. A great deal is alréady known about '

the pasturc technology and livestock potential for the range

of tropical pesture cenvironments discussed in section 3.3, Empha-
sis should now be placed on adepting this knowledge to suit ede-
" phic and socio-cconomic conditions in Tanzaﬁia, Rescarch results
~are of little cconomic value unless they lcad to commercial appli-
cation and increased livestock production., Developing countries
can ill afford research that does not lead to practical achieve-
ments. Research application and development will not flourish
until there is a central cé—ordinating Ingtitute that will mein-
tain the continuity of effort necessary to cncourage the develop-

ment of individual expertise in pasturc and range scicnces.

Training

5.16 In common with many other developing countries, there is a
shortage of trained staff in pasture and range monagement to un—
dertake the tremendous task of the improvement of livestock pro-
duction from natural and improved pesturcs., The situation is being
remedicd by the Diploma Course in.Ranch Management at the Mkata-
Morogoro Training Institutc. The undergraduate and postgraduate |
tfaihing at Morogoro University is inadequete to produce specia-
lists in pasture and rangc monagement and the position will not
improve vwhile the résponsibility is,split ‘between the Crop
Science and Animol Science Departments. Animal Production from
pasture requires a sound knowledge of the scil-plant-animeld
ccosystem which cannot be adequatly covered by separate Depart-
ments, A central Pasture Institute could assist in training of

post graduates in Pasture Scicnces.

Exteonsion
5.17 There has been no effective extension work on sown pasture,

forage and range utilization in Tanzenia. With a fow exceptions-
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there is little evidence of the usc of improved pasture species
in grazed pastures or of improved mancgement techniques for na-

tural postures. The cxceptions are the usc of Setaria splendida

and elephant grass by smcllholders on the Mt.Kilimanjero slopes,
the use of Rhodes grass on some state dairy farms, the occasion-

al use of irrigated lucernc (Medicago sativa) and temperate pas—

tures basecd on Trifolium rcpens in the very humid highlonds at

Kitulo, There is 1little or no extension of management techniques

for natural grasslands including the recognition of desirable

nature browse shrubs ond their management. A regional pasture

extension service should be cestablished as soon as suitable troim-

ed personnel is available,

National Pasture Development Institute

Objectives

521 Therec is a need for a central Institute to co-ordinate
research and extension activities on pastures, forage crops and
roangeland utilization in Tanzenia. It is proposed that this Ins-
titute be known as the "National PasturevDevelopment Institute”
(NPDI) because its main objective should be the devélopment of

~the Republic!s pasture resources through the application of re-
gearch, The NPDI should be attached to the Livestock Development
Division of the Ministry of Agriculturc and complcment the rescarch
activities of the Animal Production and Menagement Institute at

Mpwapwa and the Central Veterinory Laboratory at Temcke.

Immédiate Objectiwes

1, To apply existing research knowledge on tropical pasture de-—
velopment and range management in the major Ecological Clima-

te Regions.

2, To survey range rcsources including the type, distribution and
.potential productivity in cach major region as an aild to no-
tional ranch development (LIDA, Ranch Ascociations and Ujamaa

villages)

3, To investigate the cffect of soil type fertilizer and cxisting
natural pastures on the establishment and productivity of im—

proved poasture legumes,
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4. To train local Agricultural Scicncce graduates in pasture re-

scarch and cxtension activities.

5. To establish o pasture seed industry in Tenzenia (grasscs and
legumes) for both local usc and export trade.(thc seced industry
should be taken over by a parastatal company once suitable tech-

nology haos been devecloped).

6. To cstablish o regioncl pasture extension scrvice.

Long-Rangc O0bjcctives

1. To incroasc total livestock production ana the cfficiency of
production, particularly dairying and becf feitening, through

the application of rescarch results.

2. To develop standards of cxpertisc in pasturc and range sciences

in Tanzenia that attein international recognition.

3. To complete a National Range Resources Map including the type

productivity management and methods of range improvement,

4. To develop improved cultivars and manoagement practices for sown
pastures and meintainm a register of cultivarsand genetic resour-

ces (including introductions and selections of endemic specics).

Regional Orgonization

5.22 The orgenization of pasture deﬁelopment and research for a
country like Tonzania with o large area of land of varying rain-
fall,téopography and ccologicel extremes, is best donc from a central
headquarters with rescarch centres and sub-stations located in the
major'ecologiéal environments. Bascd on existing livestock numbers,
the area available for pastural development and potential for de-
velopment of the different Beological-Climate Regions (Section 3),
the following fiecld facilities are recommendcd:

Rescarch Ccntres

Humid Lowlends near Dar cs Salaam
Humid Platcau near Tebora
Scemi-arid to sube-

\{%\J(‘.\WP\
hunid Platecu .



Substations

Very Humid Highlonds Sao Hill -
Very Humid Plateau Lyzmungu

Very Humid Lowlands . Tanga

Humid Platcau Ukiriguru (to be meintained
' ' ' until a rescarch centre is es-

tablished necor Tabora)

A1l of the meajor Ecological-Climntic regions are represented
except for the semi-arid to sub-humid lowlands which is cdequa-
tely serviced by the Faculty of Agriculture at Morogoro and the
Humid-Plateau in the north—eéstern zone which is serviced by the
Tergeru Research ond Treining Institute. '

The WPDI staff should collaborate with the University and with
bilateral tecoms undertoking pasturce resecrch and development work
at: Kitulo in the very humid highlend (Wew Zealand Aid); Uyole
neer Mbeya in the south-western humid plateau (Nordic Project)
and Monduli in the northern Semi—arid to sub-humid region (USAID

Projeat).

Location of Headguarters and Facilities .

The hadouarters estoblishment should include a central

(We)

5.2
laboratory with facilities for chemicutl anzlysis and an associa-
ted field station of 1,000 he. The central laboratory and field
station shovld be within 30 to 50 km of one another if not on the
same site.
The location of the headquarters of the NPDI requires detailed
consideration; a site ncar Dar es Solaam is suggested for the
following reasonss

1. Rcady access to the hcadquarters of the Hinistwy of Agricul- .
ture, Ministry of Lands, Housing and Urbon Development

(for maps, aerial photographs etc.) LIDA,
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the University of Dar es Salgam and the East Africon Meteo-
fological Department ~t Dor es Salaam, |

2, Conveniently situated in rclation to the Faculty of Agri-

 culture at Morogoro, . |

3. Well supplicd with communications, transpert ond scrvicing
facilities (particularly for scientific cquipment)

4. Representotive of the vast humid-lowland region which has
the greatest potenticsl for futuré developmént with an nde-
quate infra-structure already in existence,

5. Access to o computer

Research Stoations: an arca of at lecast %00 ha with housing and
field laboratory fecilities. Complete control over station manogce-

ment and livestock is essential.

Sub-stations: sufficient land (approximately 25 ha) for small plet

experiments with office and laboratory fecilities and access to

livestock for defoliatinn of experiments.

5.24 Staff Activities

5.241 A brief outline of the professional and technical staff
required during the establishment (Phase I) end expansion (Phasc II)
of the F¥PDI is given below, Thc establishment of the Institute
| should be over a period of five yéars. After three ycars,the pro-
gress of the Institute should be reviewed By a joint UNDP/FAQ
mission before proceeding to Phase II. Although the project will
be revised at this stoge, we fclt that it is desirnble to give
some indication of the likely stoff requirements for Phase II so
as to ensure sufficient time for the troining of local rescarch
staff, It is envisaged the Institute would largely train the
research staff required for Phnse I end that the University of
Der es Salaam would provide postgraduate training for thé rescérch

officers requircd for Phase II.

5.242 Phesc I (yeors 1 to 3)

At Dar cs Salaom Hesdquarters

= International Staff

Posture sgronomist (Project Leader)-Sown pastures ‘ -f
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Ronge Management and Survey Specinlist
Sced Agronomist-Tropical pasturc seed production

Agricultural Extension Spccinlist Tropical Pastures

~ . Local Research Staff.
2 Pasturc Agronomists
2 Range Man-agement and Survey
1 Plant Introduction and seed production
1 Seed Agronomist

2 Pasture BExtension

-~ Technical Staff

10 Field Officers or Assistant Field Officexs

During Phase I, the hcﬁdquaﬁtcrs staff will need some assistonce
from the Mational Soil Survey Centre at Mlingono and the Centreol
Veterinary Laboratory at Temeke for soil and plant anclyses ros-
peetively. Close contact and collaboration should also be moin~
teined with the Morogoro Faculty of Agriculturc and Forestry and
the Surveys and Mapping Division of the Mihistry of Lands, Housing

ond Urban Development.

At Xongwn Resczrch Centre

Rescarch Officer

1

1l Field Officer Sown Pastures

1 Ficld Officer Range Manngement
2

Assistont Tield Officers

Af'chora Rescarch Centre

1 Rescarch Officer
1 Field Officer Sown Pastures
1 Ficld Officer Range Maonogement

2 hssistant Pield Officers

Sub—Stﬁtions

At cach sub-station, Ukiriguru, Lyamungu, Tengo and there should
be: 1 Field Officer
1 Assistont Field Officcer
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5.243 1gﬁg§e II (years 3 to 8)

At Dar es Saloam Headquarters

—~ Local Research. Staff

L T e TR TR S oy A ey U Sy A oy W

I Pasture Agronomist

Raonge Mancgement and Survey

S0il Pedologist

Soil Chemistry eond Soil Fertility

Plant Nutrition '

Posture Evaluation (nutritive value)
Rhigobium microbiplogist

Texonomist (responsible for a herborium )
Stetisticien

Librarian

Cortographer-Geographer

~ Technical Staff

15 Ficld Officers or Assistant Pield Officers

5.24 Guidelincs for Research and Development (Phase I)

5.251 Regional Ronge Manngement

‘5.251 A-Gencrel objectives

There is need for a general assessment of the national range re-

sources, The aims of the ronge resecrch workers should be:

i)

ii)

i1i)

Identification of main range types by ecological and phyto-~
sociological mothods,(edaphic and ecologicel location, bota—
nical composition and physiognomical aspects, rclative contri-
bution of woody plonts and grasscs)

The potential productivity of the main ronge types (grosscs,
legumes, herbs, browse) by dry stonding crop and yicld of Jdry
matter  productivity at scveral cutting intervals.

Renge monongement

Stocking rate assessments

Sclective bush control by burning, slashing or mixed Herd
grazing

Preservation of desirable browsc ot dcnsitic; insufficicnt

to harbour tsc tse fly.
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iv) Adequate scosonal exploitation and periodicol rest in
order to prescrve the potential productivity of palatable
plants ot the best stages of feed value,

v) Rangc improvement ,

Incorporation of valuable grasses and particularly lcgumes

or other plonts ipto rangcs:
Technology of establishment (oversowings, furrow. strips,
pufe stahd, efc.)
Location of the improved pasturcs (edaphic and topo--
graphic effects) in order to use the most productive
sites in the landscape,
Exploitation of the improved pasturcs(all through the
year, duriné the dry scason onlw, by right grozing,
or for protcin‘supplemcntétion by hand fecding).

These technical approaches should be moved towards:

1, Immediaote objectives

s
Locel investigations and expertise for Narco ranches and dairy feorms,
ranching associctions and ujomea villeges rangelands with up to dote
mapring at the 1/50.000, 1/100.000 or 1/125,000 according to the
cxisting base-map facilities at the "surveys ond mopping division"
(maps9 acrial photographs, mosaics aond printlaydowns),
— Locele development proposals with accompanying rcsearch surveys

and menitoring of: i) The authorized stocking rate

ii) The range menngement scheme

iii) The renge improvement activities

2, Long-tcrm objcctives

To obtain gencral background knowledge for national rongelend re-—-
sources on: 1) botanical evolutiom trends under grazing and par-
ticularly "key forage specics"(grasses, lcgunes,
herbs and browsc) which fceding valuc and manage-
ment proposals. Records. arc required ons
- Incrcoscrs: less desirable spewies of grass and
forbs tending to replaco the dominant preferred
species under grazing

-~ Decrcascrss good forage spefies tending to lesscen

.

under gruozing
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- Invaders: unpalatablce grasses, weeds, bush and
tree specics tending to invade the overgrazed
rangclands,

ii) General range mancgement schemes .
iii) Gencrol range improvement provosals
iv) General mapping of "national range resources" giving the
location and the sizc of the maim renge types at the
1/250.000 scale for regional purposes ana at the
1/1.000.000 for national purposes., The help of photo—
interpretation, remotc sensing ond sotiellite imagery

is necded for setting up such maps,

5.251 B~ General Methodology

Existing Ronge Surveys are restricted to bush control trials and
stocking rate trinls with vegetational succession rccords at Kong--
wa pasturc research stotion,
Tenzenia Range'Surveys should be corried out on the proposed Re-
search Centres located in semi-orid platc;':_ue humid plafeau, humicd
cocstal region and proposed sub-stations located in humid plateau,
very humid highlands, very humid plateau, very humid lowland.
This will providc the necessnry expertisc to underteke investigo-
tions throughout the country..
Range surveys have to include:
i) range types and ronge site identifiéation by general mco-
phytosociological method using as the first step simpli-
 fied rank scale. ' |
ii) ecological data for range site chhracteri ticss topogrophical
location, soil che ctcrlstlcs, agroclimﬁtologlo al charrc—
teristics by roference to nearby metcomological recording
stations (rainfall dota, temperature data in meteorologicel
screen, ground level and 20 cm undcrground level; evagpora-
tion dotng theoretical evapo-transpiration, balance calcul-
_ ations) and substations (rainfall data)
iii) Potential product1v1ty assessment: By drying standing
crop estimation ond reference to Resecarch Centre and sub-
station deta (main species drying stonding crop productivi-
ty comparcd with yicld production under cach month or cach

two months cutting intervels).
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Seasonal fecding voluc by references to maimn specics
feeding volue recorded at the Rescarch Centres and
sub-stotions by samples enalysis Ffrom cach mohth or
each two months cut, or stonding crop grass production,
or products of bruowse (leaves ot different stages,
fruits etc.). Fodder analysis must include: dr& matter
contenty ash, crude fiber, crude protein, mineral com-
ponent: Ca, Py, K, Na and tracc elements: Cu, Co, kg, Mn,
Fe.
Range management triasls on selective bush control, po-—
riodical rest ond rotational grazing with grezing
trials corried out in the 3 main stations with 10 wen
ners on 10 ha pnddocks,

Liveweight rccords must be donc ench month

Pasture yield production assessed by cutting intervois

according to scasonal grazing rythm in permanent ox-—-

closures and moving coges with grozed and refused

datoj Vegetetional succession trends should be moni-

toriz cd at the end of each roiny scasom,

Exclosures and monitoring plots have to be sclectecd

by statistical methods including sampling error col-

culations by trust interval method and Chi2 tests

to anelyse the data.
Range improvement tmials on the best potential fcrtilc'
renge sites in collaberation work with the Pasturc Agro-
nomist, Ronge improvements should be carried out for
nightly grazing-paddocks, standing crop reserve ond fo-
rage wind breaks.
Herbs, bush lcgumcs and succulent plants have to he
checked for these purposes and partiéularly in the
scmi~-arid arca: Atriplex spp

Kochia spp
Lcucogna leucocephala

Opuntia ficus incrmis
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54252 Regiénﬁl Sown Pasture figronomy

A, General Ohjectives

The aims of sown pdsture agroromists should bes

i) to increasc annual production efficiency from pasturcs

By the use of sown pasture specics that overcome the de-
ficiencies of natural pasture species. Sown pesturc spe-
cies can be cstablished on cultivatcd lond or introduccd

into natural pasturcs by a varicty of methods

ii)to study thc adeptation of sown pasture species to o ron—

ge of climotc and cdophic environments so that improved

pasturcs can be recommendced for ecach of the Ecologiesl-

climatic regions of Tenzania. Particular attention should
be dircected to legumes becruse of their key role in im-
proving pasturc production and quality and in improving

soil fertility through nitrogen fixatiom

iii) The fertility bﬁilding and crosion preventing properties

iv)

of sown pasturcs particularly in crop rotations and in
reclaiming overgrezed range nceds to be cmphasiscd,
Attention must be focuscd on the ecology of sown pas—~
turec specics end their response to management factors
such as fertilizer rate, stoéking ratc,_timn and frequen—
cy of grazing and the offect of fire to achicve greater
understanding of the inter-rclating factors that contrel
plant and animal performance. Most important attributes
arc persistence and high production under a wide range
of management conditions. '

Sown pasturc species have to be evaluated in terms of
their‘yield and feeding value to onimals, Under some
circumstances it may be more economic to provide mincreal
mupplemcnﬁs to onimals raither than fertilize prstures.
In any case, the minimum fertilizer requircements for sa—

tisfrctory plant and onimal vroductiom nred 4o be detor-

. mined. Stylosanthés specics arc well known for their to-

lerance to low soil_bhosphorus levels,



Immediante oBjectives

i) to recommend sown pasture species for the large scale impro-
vement of natural postures for Narco ranches,; doiry farms,
ranching assoeiations and Ujomna Villages, for all types
and class of livestock. -

ii) to determinc the cconomics of milk prcduction and beef fatte-
ning on complecte sown pastures receiving fertilizer and re-.
duce dependence on concentrate feeding.

iii) to determinc the climatic, edaphic and biological factors 1li-
miting the production of sown legumecs

iv) to determine the effect of sown gress legume mixturcs on bush

regrowvh in the major ccoclogical-climatic zones

‘Long term objectives

i) to improve animal productiomrr through the development and use
of better pasture plonts, ecconomical fertilizer rates and im-
proved grazing systems to maximize the utilization of pns-
tures and forage crops.

ii) to measure the response of animzls to sown pastures in terms
of stocking rate, liveweight gain, age at turn off, carcass
weight, reproductive efficiency etc.

iii) to selcct improved cultivers of importent posture legumes ond
grasses that are native to Tanzenia through a study of the

natural variction thot exists in species such as Glycine

B. Goneral Methodology

The general methodology for the study and development of improved
tropical and sub—fropical pastures has Ecen discussed in deteail in
the book "Some Concepts and Methods for the Study of Sub-tropical
Pastures". Bulletin No. 47 Cramonwcalth Burcau of Pnstures and Field:
Crops (1964)., This book is now in print for a reviscd sccond Edition
which more fully covers Tropical Postures. The revised editiom is
recommended as a standerd toxt Ffor research workers studying sown

nastures species in trovical environments,
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5.253 Seed Production

bA. General Objectives

(1)

'(ii)

(iii)

To introduce and multiply seed of pasture legume and gross
cultivars and forage crops adapted to cach of the Ecologi-
cal-Climatic Regions defined in Secction 3,3

To determine the most suitable areas im Tonzania for me-
chanised pasture sced production. It moy be nccessary to
have two sites to cover the full ronge of species but it
is unlikely thdt any more than three arc recuired. Irrigo—
tion facilities would be on advantoge but not essenticl

if suitcble areas ave selected. _

To dete}mine suitablo agronomic practices fof seed produc—

tion including fertilizer rztes, cultural practices, ctc,

(iv) To introduce mecheniczl methods of sowing, horvesting;

cleaning, processing and packaging seed for distribution,

(v) To collaborate with Parastatal companies likely to be in-

terestéd in pasture seed production.

B. Gencral Methodology

The existing technology for tropical pasture seed production
has been recently reviewed by Humphreys (1974) (FAO Rome MI/F
3897/E) This publication adeqﬁaﬁely eovers suitable techniqucs

for the different species.

It is recommended that seed of the following pasture species

be produced in Tanzania for cach of the Ecologicel-Climatic

regions. Initially emphasis should be piaced on the_prdduction

of legumes for oversowing into natural pastures, Many of the

notural pastures in Tanzonia already contain highly desiro-

ble pasture grasses, Initidl emphasis should also be placed cn

forage crops particularly for the deiry indpstry.

Semi-arid to sub-humid Region

Legumess Stylosanthcs scabra CPI 40292

Stylosanthes hemata cv  Verano

. Stylosanthes humilisav Lawson
Macroptilium atropurpurcum cv Siretro-
Glycine wightiicv Cooper

Leucaena leucocephelncv Peru



Humid Plateou

Humid Lowlands

Legumes:
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Cenchrus ciliaris cov Kongwa
Cenchrus cilinris cv  Biloola
Chloris gayona

Cynodon plectostachyus

Glycine wightii cf‘ Cooper

Glycine wightii ev Melaowi

Mocreptilium otropurpurceum o Siratro
Stylosanthes scabra CP1I 40292
tylosanthes hamata civ-¥erano

Leucaena leucocephala cvPeru

Lab-lob purpurcus cv Bongal

Setaria anceps ev Nandi
Panicum maximum cvGatton
Chloris goyana

Cynodon plectostachyus

Pennisetum purpureum

Very

Legumes:

Greasses:

Stylosanthcs guyancnsis cv Cook
Pueraria phascoloides
Centremn pubescens

Leucaena leucocephala ev Peru

Brachiaris décumbens

Penicum moximum (Guinea grass)
Pennisetum purpurcum

Ciloris gayena ov Callide

Cynodon plectostachyus

humid highlonds

5@

TULCS:
AN

Trifolium repens
Trifolium semipilosum oV Safari

medicago sativa

grassest Setorin auceps cov Nawok

Pennigetum - &landedbivmum



_ Vegetative moterial of Brachiaria mutica_(para grass) should be
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Vcry Humid Plotcon

Legunes: Desmodium intortum owv green leaf

Graosses:

Glycine wightii ev Tinaroo

Leucacna lcucocephala cv Peru

Setaria anceps cv Nandu

Seteria splendida

Pennisctum purpurocum

Guatemely grass

Lab-lab purpureus cv Rorigai

Humid Lowlands

chgmos:

Grosses:

provided for swamp areas in each of the above Ecological-Climntic

Regions,

Pueraria phaseoloides

Stylomonthes guyoncnsis ew Schefield

Centroscma pubescens

Leucaena leucocephala v Peru

Brachiaria decumbens
Pad cum moximum (Guinea grass)

Pennisctun purpureun

5.2% Lxtension Activities

A. General Objectiwes

[N

i) to review existing knowledge on tropical pasture developmont
and range menagement in Tenzania and other tropical countries

with similor cenvironments ond with an advanced pasture tech-

nology.

ii) to develop appropriate extonsion methods for the different

types of pastoral cntreprises such ws Parastatal companies,

~smallholders, traditional pastoralists etec.

ii) to devise a programme for the establishment of a regional

extension net work snd prepoarc suitable moterial and demons-

trotions for regionel cxtension purposcs.
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B. Gencrdi Methodology

Modern approaches to extension theory and practice musft be modi-
ficd to suit the local socio—economic circumstances., The local
counterparts must suggest suitable methods of conveying infor-—
mation tn the different pagtoral scectors., The problems confronting
agriculturcl ond pastorsl extcension services in Tanzonia need to

be defined so that effective methods can be chclopped.

Training
531 Post-graduntes

5.311 The post-graduatc" training courses and focilities at Morogor~
Faculty of fgriculture and Forestry are inadequate for spocialiiation"
in Pasture Agronomy and Rahgc Mancgement but sceem recsonably adecunte
to train supporting scientists in Plant Nutrition, Soil Science, /fni-

mal Nutrition.,

5,312 There is a nced for on expert in posi-graducte training in
pasture and range management and cnimcl productiom to assist the
HMorogoro Faculty in surveying the demand and facilities required for
appropriate training in pesture sciences in Taonzaonia. There is a need
to svrengthen and broaden the scope of the course work in pasture

scicnces ot both undergradunte and pest gradua&c level.

5313 Initiclly the Naticnal Pasturc Development Institute should
troin its own local scicntists in Pasture Agronomy on€ Renge Manoge-
ment, Once the Institute is well established (say after 5 to 8 yecars)
it could assist in the training of post—graduates by offering re-
search facilities and projects and by the stoff giving a short serics

of specinlist lecturcs to post-grodunte students on o casual basis.

5.314 The Notional Pasture Development Institute should have no other
committment to treining os its activities must be fully directed to-
warde notionsl pasture development through the application of re-
scarch results. However, it is expected that the KPDI would indircct-
ly influcence training in pasture and raonge mencgement in Tenzanio

by providing practical cxamples of science at work for the Republic.



- 5.32 Graduates

5.321 It is estimated that Tonzania hos an immediante need for cbout
85 graduates in pasturc and range mancgement. The existing situa-

tion and suggested nceds are indicated below,

Lmployment 1975+

Activity Tanzonion " Expotricte Estimated recui--

rements
Research 1 6 30°
Training 1 5 20
Bxtension o2 0 25.
Production O 2 10
Total 2 13 85

+ Graduates in Animal Production and Management not included

* Includes both pasture ond supporting scientists for a National -
Yasture Development Institute and Regional Resecrch Centre Net
Work, '

5.322 The exisiing number oand loccl eontent engoged in pasture and
rangeland cctivities is completely incdequate for o country the size

of Tonz~nin with o wide range of Ecological-Climatie environments,

5.323 There is o need to strengthen and broaden the undergraduate
coursc work in pasture sciences at the Morogoro University so thnt
an adequate number of appropriatcly trained pcople are availnble f:ir

pagture rescorch development ond cxtension.

533 Diploma Coursecs

5¢331 At present the one year in scrvice diploma courses aveailable
in Tanzenia to service the Livestock industries are Animel Produc-
tion and Husbendry at Mbeya, Animel Health at Mpwapwa, Meat Hygienc
at Dar es Salacm and Range Monogement at Mkatsa., The Range Mancgenent
diplome is specifically oricntoted towards producing Rench Menagers
for the Parastatal Componics and is not oricntated towards producing

technical personncl and cxtension officers.
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3%332 EBrerton fgriculturnl Collese Kenyao

This College has offercd.places for about six Tonzenien students eech
yoar to study in particular: the Rango Management ecurriculum. In
general Kenya does not recelve as much roinfall cs Tonzonic and
Kenye hos much more extensive semi-orid ronge aroass As the main ron-
ge arces of Konya arc adjocent to similar arcas'in Tenzonia the pesi
proctice has been t0 trein Tanzonien students at Egerton College te
cover the ficlds of renge moncgement, extension education and diree .

tion for Tonzrnla's beef, sheep ond goat production industries,

5.333 Becouse Tanzonia generally receives o higher reinfell thon Kenyn
there is o hced for greater emphasis on sown pasturcs particularly iox
dnirying, in this country thon in Kenya, There is a necd for a moure
brlonoed indicationr in sown pasture and ronge mencgement studies for
Tanzoninns together with practical examples of pasture and range lond

improvement in the dififerent Tcologilcal-Climatic regions of Tenzonin.

5.334 Prcooged Diploma in Prsturc Agronomy and Range Mennpement(T nzonis)

I% is recommended that comsideration be given to cstablish an inscr—
vice onc year Diploma course in Pasture Agronomy ond Rangelnnd Maﬁau
gement in Tenzonia to provide appropriate training and personnel for
Tanzania's futurc needs. This diplome course would complement these
already existing to service the Livestock Industry of Tanzenia. -
The best locatinn for the Posturc Lgronomy and Rangcelond Diploma
College would be in the higher eainfall regions of Tanzenia close‘tc
the proposed lzational Pasture Developmont Institute in Dar es Salaam.
Staff of the Notional Pasture Development Institute should not Bo in-
volved in Diploma Trairing tut close proximity of the College aond
Institute should facilitote an approprinte curriculum with adequote

practical cxamples of pasture rosearch and development,

5.34 Ccrtificéfc Courses

5341 At present there is provision for a two year prescrvice coiti-
ficate course at the MARTI Institutes ot Horogoro for Veterinary
Scicnce, and at Tengeru for Deiry Sciences Consideration-should be
given to providing training for o certificate course in Poasture fLgrH-
- nony and Rangeland.Managomcnt at Tengoru or some other location to en-

sure an cdequate number of technicians and future condidetes for ad-
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vence training to Diplome or Degree level in Pasture Sciences,

In the proposcd new certificate course, greater emphasis would

be placed on the recognition of noture and introduced pasture
species, the importance of legumes and cffective nodulatiom, plont
nutrition requirements and the soil-plant-cnimal ecosystem in

both sown pesturc and rangelond situations.

5.4 Extcnsion

5¢41 There is a nced to create an adeguate extension service withi=
the Livestock Development Divisiomn of the Ministry of Amwiculiurc

to encourage better pasturce ond rangelond utilization. In gencrai7
sown pesturc dovelopment is more likely in the higher roinfall re-
glons of Tanzrnia suited to deiry production ond rengeland develep-
ments will be initiclly associated with boef; sheep ond goats pro-

dugtion in thec humid tc semi-arid regions.

5.42 The organization of extension services for pasturc improve-
ment and range utilisotion should be undertoken by the Notional
Pasture Development Institute which will tr.in two local gradunte
officers separately specionlising in sown poasturce extension end Ren-

ge Utilisntion Extension,

5.43 In the coursc it will be nccessafy to estoblish o regionzl

" net work of extension officers wifh Diploma quolificetions iw each
of the major Regimns and Districts whero.livestock production is
importent.

Some priority shoﬁld be given to 10¢dtc posture and rangeland o~
tension workers ot the following towms as centres for regioncl
supervisions Mwonza (Menya, Yest Loke, Mrra ond Singlde districts)
Moshi (Kilimanjaro and pnrté of Arusha) Tanga (Tanga) Mbeya (Iringn)
Dar es Selcem (Coast, Mtwara and Ruvuma) Arushe (Mascilend) Shiny:ue-
gﬁ(Suknmaland) énd Dndomz (Gogolond). A minimum of cight regionnl
extension workers (ot diploma lovel) are required to initiate the
regionnl cxtension service for pasture and range lend improvement.
Eventurlly a pasturc and rangeland extension Officer will be re-

"quired for cach separnte Region.
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5.44 Sufficient knowledge exists from the results of research
in Tanzonio and othor'tropicnl countries to 2llow expebienced
extension officers to make considersble progrees in cstablish-
ing large crcas of sown pasturcs and improved fangéland‘so thot
preliminory cconomic assessments con be made of the cost/benefit
valuo of difforent types of improvement in the different regions.
This typc of development cannot proceed until there is o suffi-

cient number of traincd personncl for ¢ regioncl net work,

5.45 At present, there is no senlor pasture or range officer
located at the Ministry of Agriculture in Dar es Saloom and therce
is only onec Range Management Specinlist attached to LIDA, There
is on immecdicte nced for an increased effort in pasture and range-
land extension and the provisions within the proposed National
Pasture Development Institute for Development and ilxtension acti~
vities should effectively mobilize monpower resources into this

nationally importsnt service,
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Summory of Conclusions and Recommendotions

6.1 The mission has mode recommendations in accordance with its
terms of refercence and the briefing instructions given in Rome ond
in' Dar es Salcam, It has token n~ccount of the proposals put for-
ward in the draft third five ycar development plan 1975-80 that
provides an additional research in livcestock diseases, livestock
production, pasture and fodder productiorr and utilisetion through
the Livestock Development Division at the Ministry of iAgriculturc—
Kilimo (2.7)-

6.2 Serious constraints and problems coﬁld arise in the implemen-
tation of the Five-ycar (1975-80) Livestock Dovelopment Plen if
there is insufficicnt recogmition of“tbe need to incrcase the que-
lity of the pastures availeble to livestock in addition to the nced

for discase control ond the genetic improvement of local breods,.

6.3 Pasture and Rongeland development In Tanzania is limited by
insufficient finance, a lack of trained personnel, the absence of
~effective pasture extension activities and a pasture research pro-

gromme that is incdcquate for the Republics neced.

6.4 The mission was asked to mske and order of priorities in its

recommendotions and it has classificd its proposels ins

6.41 Immcdinte objectives (%)

- to apply existing rescarch knowlcdge on tropical pasturc
devclopment and renge menogement in the major Ecological-—-
climate regions of Tanzania.

- to survey range rcsources in each major region as cn aid to
national ranch development

- to investigate the effcct of soil type fertilizer and oxisting
natural posturcs on the cstablishment ond productivity of '
improved pasture legumes,

- to train local agricultural Science-graduntes in pasturc ro- .
scarch and cxtension activities

- 1o estoblish o pesture sced industry in Tonzonia

- 40 cstablish o regionnl pasture extonsion service,
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6.42 Long renge objectives

~ to develop standards of'cxpcrtiso in pasturc and range
scicnces

— to complete a National Range Resources Hap.

- To develop improved cultivars and management proctices for

sown pasturecs,

6.5 lictional Pasturc Development Institute

6.51 The mission rccommends as on immediate and obviousnced the
cstablishment of a ncotionnl institute for poasture ond rongelend ro-

search ond oxtension activities:

6.52 The "National Posture Develepment Institute” (NPDI) is necdod
to coordinate research and cxtension activities on pasturces, feroge
crops ond rangelond utilisction in Tanzonia, The HPDI should be
attached to the Livestock Development Division of the Miniétry of

Agriculture.(S,Z)

6.53 The FPDI should complement the research activities of the
Animzl Production and Mancgement Institute ot Mpwapwa and the Cen-

tral Veterinory Loboratory at Temcke.

6.54 The orgenisation of pasturc development and rescarch (5.22)

is best done from a central hcadquerter rescarch centre located ncor
Dor es Solaam with two associnted regioncl Reseorch Centres (onc
ncar Tebora and the existing Kongwo pesture research centre) and 4
Substntions (the existing Lysmungu, Tongo, Ukiriguru poasture re-—

scurch activities and o new substntion ncar Sao Hill)

6.55 Tour experts responsible for Pesture Agronomy, Range Monoge-
ment and Survey, Sced Production and Tropical Pasturc Extension
Activities should ©e recruited. Eoch expert will be fcsponsiblo
for training, advising and lcoading 2 local young postgradunte re-

scarch officers.

6.56 The international experts arc required for 5 to 6 years te sct
up the project in two phascs (5,24)
2) Phesc I: BEstoblishment of the Project (3 years)
b) Phase II:Exponsion of the Project (5 years)
The four expatrinte experts will stay for 2 to 3 years after Phrse
I for advising their counterparis eond moking easier'the reoruit-

ment and absorption of the ncw local staff,
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6.6 Objcotives.of the NPDI

6.61 o) Range surveys (5.25) _
= identificotion of main range types by écological end

phytosociological mcthoda . '

- potential productivity of the main range types

-~ range monngement (stocking rnte assessments, selective
bush control, adewuate sensonel cxploitotion and'pc—
riodical rest in order to prescrve the potentinl pro-
ductivity) '

- ronge improvemeﬁt (incqrporntion of voluoble grasscs

and particulerly legumes or other plants into ronges)

- 6,62 b) Sown pnsture agronomy (5,252) .

- study of the adoptotion of sowm pasture specics to o
renge of climntic. ond edephie cnvironment

= the fertility Building ond. erosion preventing proper-—
tics of somc pastures poarticularly in crop rotations
and in recloiming overgroazed range neceds tc be empho-
siged,

-~ 10 determine the economics of milk production and bcef
-fattening on complete sovm pastures receiving fertili-

zer and rcduce dependonce on cencentrate feeding,

6.T Troining (%.253)

6,71 There is a nced for an expert in postgraducte training

in pasturc and range monngement and onimal production-to assist
the Morogoro Faculty in surveying the demand ond facilities re-
quired for appropriate training in pnsture scicnces in Tanzenic.
Initially the Notionnl Pesture Development Institute should train
its. ovn locel scientists in Posture Agronomy ond Renge Monngorerit,
Afterwards, it could assist in the training of postgrnduates in

offering rescorch focilities and projects,

6.72 There is a nced to strengthen ond broaden the undergrodunts

course work in pasture scicnces at the Morongoro University.

6.73 It is recommended that consideration be given to esteblich-

ing an inscrvice one ycor diplomn coursic in a Pasture Agronomy

and Rnngolnhd Diploma College locnted closc to the proposed NI'DI,

ek
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Considecration should be given te providing training for

o certificate course in Pasturc Agronomy ond Rongelond

Monagement ot Tengeru Training Institute,

Extonsion (5.254) -

A minimum of cight Regionel Bxtension Workers (at diplona
lovel) arc required to initicte the regionnl extension
service for pasturce and range management improvement,
(Arusha, Dar es Saloom, Dodomo, Mbeya, Moshi, Mwanza,
Shinyange, Tenga).

The organisation of this extension scrvice should be
undcrtaken by the NPDI,
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ITIILRARY INTLRVIEUS AMD DOCUIENTS CONSULT:HD -

I. ITINERARY

23-24/8/175: To Rome

25-26/8/151 Briefing at FAO Headquerters, Rome

27/8/15 : Arrived Dar es Salaam ‘

27-31/8/75: At Dar es Saleaom, FAO/UNDP Office, Livestock Division,
Ministry of Agriculturc, Temeke Veterinery Laboratory,
NARCO Ruvu Ranch. _

1/9/75 ¢ Dor es Snlénm to Aruéha by rood.

2/9/75 ¢ Tengeru MATI, Ministry. of Agriculturc Training Centre
3/9/15 : Lyamungu Coffee Research Station
4/9/15 : Masnriland US.Aid Ronge Development Project
5/9/75 : Arusha to Dar es Solaam by.road.
_ 8—10/9/75 : Morogoro, Faculty of Agriculture and Forestiry, NARCO

Mkata Ranch, Mkota Raneh Troining Institute.
11-13/9/75: Mpwopwa livestock research centre, Kongwe Pasture
rescarch centre, NARCO Kongwa ranch,
14-16/9/75: A% Dor es Selaam.
17—18/9/75: Tanga by oirs Livestock Rescorch Centre, Azimio Ranch,
ange deiry form, Milangono Nationel soil scicnce Ins-—
titute, Tse~tse laboratory.
'19—23/9/75: At Der es Szlezam, Livestock division director intervicw,
, LIDA general monrger interview, trip to Kibeha deiry forn.
24—27/9/75: lbeya by road; Kitulo sheep and dairy projects Uyole cx-
perimental stotion Nordic project; NARCO Usnngu ranch,
28/9/15 + At Dar os Saloom. '

II. INTERVIEHS

- Dar es Salaam . _
UNDP/FAO Office: Grisogono G., UNDP Resident Reprecsentative
Podcdworny H., FAO Country Representative

- yigigﬁzy of Agriculturc-Kilimo

Dr. Maeda,Director of Livestock Division.
Dr., Ilmolelilian,Director of Livestock rescarch deportment
Dr. Scnkondo, Scnior Agricultural Officer

Mr. Mac Lean, UNDP Dairy Project Manager,
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LIDA=Livestock Development Authority

Dr. Madellali S.A., General Mancger

Mr. Stone , General Technical Monoger

Dr. fkilimeli. Kibaha Deiry Form Monoger -
Mancgers of NARCOg Kongwa, Ruvu renches

Temeke Veterinory Loboratory

Dr. Mwai Vasa, Dr. Laboratory nutrition-chemistry
Dr,Uilenberg, UNDP Ticks Project Mencger
Morogoro-Taculty of ‘griculture ond Forestry

Mr, Kyomo M.L., Decan
Mr. Lene I.R., Animel Scicnce Depertment

Mr. Kayumbo H.Y., Crop Science Department

Mkata Rench Institute

Dr. Rewanbangira; Director

Mr., Strange, Ronge Management Instructer

Mr. Zimmermen, Ferm Mon~gement Instructor

Mpwepwa, Livestock Research Centre

Dr, lacha, Director

¥r, Mehta R.K., Pasture Research Officer

ir. Gomanywa C.R., Renge M; agement Assistent Field Officer
Kongwo, Pesture Research Centre

Mr. Ilole I.P., Pasture Iicld Officer

Tanga.

Pyt b3

Livestock Resecarch Centre

Mr, Busungu Research Officer
Ms, Carrodius G.; Pasture Field Officer
Mr. Itu, Range Monegement Assistent Field Officer

Azimio Ranch Sisal Corporation: Mr, Stcvens

Kange, Dainy Faum, Tenga Sisel Corporation Manager

Notional Soil Science Institute, Milangeno
Mr, Burn, Director, Project Monager
Mr. Sempe, Director

Mr. Visconti, Research Officer

Tsc-tse Laboratory: Willicmson Dircctor



Arusha

~ MATC Tengeru: Mr. "Alliy S.J.S., Range Monogement Field Officer

Mr.Dixon H.N., Crop Manager

- Lyamungu, coffee research station

lMr, Senge C., pasture Assistont Field Officer
- Miwokeni-Kohe NATCO, Kenafe TFarm, Eenager
~ Masailend US Aid Ronge Development Project

¥r, HMorris, Projcct Managef

Mr, Danicl, Range Manogement

-Regional Development Director
- Mr. MarincheV, Livestock District Gfficer

- Hr, Mhina, Tse~tse Officer

~ Kitulo Project: Mr. Ahuku, Dairy Mencger

Mr. Barwell A., pasture Officer

-~ Uyole Experimental Station, Nordic Project

Mr. Garnes A.G., coordinator

ITI. DOCUMIITS CONSULTED-BIBLIOGRAPHY
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Background and supporting information

-Justification for the Project

1.1 Until recently the development of the livestock induétry

hos becen neglected by comparison with the rescarch and deve-
lopment thet hes gone into cash crops. In recent years, greater
emphasis heas been placed on the need to increase 1ivesfock pro-
ducts.While much effort and progress hns initially gone into
discase controle anl genctic improvement, it is now being rea-—
lized thot inecrcased production can only be gucrantced by iﬁpro—
ving the quality of feed availasble to the animal. .

Natural pastures provide the checpest mean of producing‘livestock
products, Tonzania is richly cndowed with natural pasture gross,
legumes and browse plants and the Repﬁblic has provided ¢ numbos
of pasture species that are now cultivated throughout the tropica.
Tanzenia has barely begum to develop its grass land potential,
Now is on éppropriate time to revisc the organisation of pasture‘
reseorch, training and extension activities so as to encoursge and

expedite the development of this natural resource,

1.2 A great deal is already known about pasturcs in Tonzania cond
improved pasture technology for a ronge of tropical pasture én—
vironments., Emphasis should now be placed on adapting this knov-
ledge to suit cdaphic and socio-economic conditions in Tanzania,
In Tonzenia there is a shortoge of trained staff in pasture end
range managcment and a ceniral pesture Institute could assist in
training Roscorch Officers and post. graduates in pasturec sciences.
There is a little or no extension of improved meanzgement techni-
agues for natural grasslands and for the use of improved pasture
species and a regional'pasturo'extension service should be esto-
blished.

Deoscription of the Erojecf

2.t Institutional fromework

A "Metionel Poasture Development Institute" (WPDI) is nceded to
coordinate rescearch and extension activities on pasturesy, forage
crops and rangeland utilisation in Trnzenia. The NPDI' should be
attachcd to the Livesttock Development Divisinn of the Ministry of

Agriculture,



BT

2.2, Provision for Government follow=up

The NPDI should complement the research activities of the Animal
Production ond Management Institute at Mpwapwa and the Central
Veterinary Latioratory at Temcke. ) |

All of the envisnged activities of the NPDI is inherently long-
term and continuing by naturce. The NPDI must therefore have adequo~
te permanent Tenzenion staff with the professional qualifications
and experience regquired to conduct the nccessary follow-up.

The orgonisation of pasturc development and rescarch is best deno
from & central headquorter rescarch centre located ncar Dar es
Salaam with two associated RBegioncl Resecomch Centres (one near
Tabora and the existing Kongwﬁ pasture rescarch centre) and 4 Sub-
étations (the_existing Lyemungu, Tonga, Ukiriguru pasture rescarch

activities and a new substation near Sao Hill),

.2.3 Other rcloted activitics

The UNDP "Pasture agronomist and Rengelzand" project No.: URT/72/027/

' C/b1/12 has been in progress for ncarly two years and should be re~

newed for an interim period until thé starting date o6f this pro-

posed ﬁioject to develop a Notional Pasture Development Institutc.

_The NPDI staff should collaborate with the faculty of Agriculturc

at Morogoro, the Tengeru Research and Training Institute, the Kitu-
lo Mew Zcaland projecct, the Uyole-Mbeya Nordic project and the
Arusha~Masailond USATD Ronge Development project.

2.4 Future UNDP Assistance

Pasture and rangelond research is o long term undertaking and os
the activities outlined herein progress, it is expccted thet fur-
ther fields that require assistonce, cxtension and continuation will

become apparcnt.,

2.5 Objectives of the projecct
2.5.1 Immedicte objédctives

- To arply existing rescarch knowledge on tropical pasture develoyp
ment ond ronge management in the major ccological climote regions

of Tonzenia
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-~ To gurvey range resources in coach mejor fcgiom as an aid to np~
tionnl ranch development ‘ ' '
- To investigate the cffect of soil type fertilizer and existing
natural pastures on the establishment and productivity of improvaed
pasture lcgumes
~ To trairm locel agriculturcl scicnce graduntes in pasture rcscaich
and extonsion activities -
~ To cstablish o pasturc sced industry in Tenzonia

- vo establish a rogionol pasture extension service,

2,52 Long range objcctives

~ to devclop stoandords of expertisce in pasturce and range sciences
- to complete a Netiond Ronge Resources Map
-~ 1to develop improved cultivars and man-gement proctices for sown

"postures

2.6 Work Plen

To carry out the activities envisoged in this project, it will.bc'
necessary for the government to provide 4 houscs at Dor es Salaam
for the accomodation of the 4 internctional expcorts proposed.

The international experts staff are rcquired for S'to 6 yecars to sct

up the projecct in 2 phases.

2,61 Phose I = Bstoblishment of the project (duration 3 years)

Bour experts résponsible for Pasture Agronomy, Range Monagement and
Survey, Seed Production and Tropical Pasturc Extension Agtivities.
Bach expert will be res-onsible for training, advising and leading

2 local young postgrodunte rescarch officers. During this period,
consultoncies arce necded for advising and reviewing the process of the

project,

2.62 Phase II = Exponsion of the project (duration 5 years)

The four expatriate experts will stay for a further 2 or 3 yecors for

advising their counterports and making casier the recrultment ab~-

sorption of the new local staff, including two soil sciontists, a
.. .  [sgontist, o

rlent nutrition sciéntist, a Pasture Evaluatiod microbiologist, o

statistician, ete. Other consultancies arc also nceded at this time

for advising.the new stoff trained at the University of Dar es Salaocm.
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3, Description of UNDP Inputs

3.1 Assignment of International Staff

All International Staff will be bascd at the Institute hcadquarters
in Der es Salaam and cach will be responsible for the training of
two local junior research officers (graduates).

All International Stoff will be reeruited during the first year of

the project and the Project Leader should be the first appointcd.

Pesture Agrénomigi (Project Leader) 6 ycars

The expert will be the most- senior and/or experienced expert., His
task will bes (1) to co-ordinate the activities of the headquartors
group so that the disposition of cffort and thé
training of operations arc in accord with the re~
) sources availeble,
(ii) 1lcad the sown pasture investigations
(Lii) establish and integrate the regional Research Con-
tres and Sub-staztions with the overall objectives
of the Institute
(iv) maintain professionzl contact with Government
Ministrics ond Parastotal organisations associcted

with land resources and posture development,

"The expert should be knowledgeable in the establishment, fertilizing,
mancgement and utilisation of tropiqnl pasture species and forage

crops.

Range Management and Surveys Specinlist 5 yeers

A senior‘research officer, a graduate in agronomy ond with specicl
troining énd interest in plant ecology. Prcferably with postgraduo~-
te ficld expericnce in range surveys in tropical Africa and an ¢s—
tabliéhcd record of rescarch achievement. The expert will be ros-
ponsible for rescarch activities in range monagement and survey

at all Research centres and substations. He will be responsible
for the collection and recording of all climatological data and
maintaining ecological records on potential productivity and vegc—~
tational succession., The expert will conduct grazing, stocking rote
managcmeht and improvement trials on notural pesture, He will aleo
be rosponsible for studics on bush control and will be expected o

oestablish a herbarium and supervise cartogrophic activitios.
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Sced Agronomist 5 =

The expert should he knowlsdgeable in the g wing, harvost-

. . . /of trgpicnl nosture species ~nd
ing, clecning, packaging and storoege’ forage crovps.He will be rishon~
sible for cstoblishing o pasture seed industry in Tenzania by in-
troducing the nccessary specics and technology for mechenized secd
production, The expert will be rcquircd to definc one or more

sites in Tanzania where mechanized pasture séed mroduction is
fcasible, The sites should be copable of producing sced of all the
improved gras.dnd legume cultivars that arc likely to be used for
sown pastures in thc differcnt ccological-climatic Regions of Ton-

gonin,

Agricultuial Ertension 5. years

The expert should have a degfee in Tropical Agriculturdl Science with
post graduate experience in teaching, organiéing, dirccting and ed-
ministering an extension scrvice and in advising ani implcomenting
modern mcens for the dissemination of knowledge to small holder
(formers ond traditional pastoralists) The expert will be roguired

to colleet, study and review the current knowledge on improved pos-~
tures and rangec management techniques that can be applied in Ten~-
zanisa and prepare the information for regional diesemination and
demongtration., He will be responsible for orgenising o regional
pasture and renge menngement extension service in the main live-

stock regions and for training the necessary extension officers,

3.2 Consultants

3,21 Phase I Duration 3 months

During thé first two years, threec 4 week consultancies will be

required as followss

(i) Pasture Agronomy: to review progress in field experimentn-

tion and sced production of sown pasturc specics and to
advisc on futurc research and development proposcls.

(ii) Range Monogement surveys to Teview progress in range mono-

gement and survey and to advisc on future activitics.

(1i1) Sced Agronomist: to review progress in sedd production ond

procesaing and to review proposals to involve a Parostotel

Company in pasture seecd production.
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3.22 Review Miassion 3 months

Provision is mnde (three consultants x 4 wecks) for the funding
in the third ycar for a joint UNDP/FAO evrluation mission
to review the project before proceeding to the Phase II develop-
ment. The mission should revise the project and determine the nced
for further assistonce and the nature and scope of such assistanccs

The Mission will also act as consultants in the on-going projccis,

3.23 Phese IT 3 months

If Phase II is procecded with, it is likely thnat therc will be o
need for threce 4 weekly consultencics in the fourth yeer as fol-

lows: (i) Plont Nutrition: to advise in the establishment of o

pasture plant nutrition unit within the Institute ond
the requirements for stoff, equipment ond facilitics.
Suggest appropriatc rescearch objectives.

ey

(ii) Rhizobium Microbiology:to advise on the establishment of

a Rhizobium microbiology unit for the selection typing
chd production of morc cfficient Rhizobium strains for
pasture and forage cron legumes. To specify the necessory
reouirements for stuff, equipment and facilities and to
suggest cppropriote research and development objectives,

(iii) Pesture Bvalustion (nutritivo valuc): to cdvise on the

establishment of & pasturc cvaluntion unit for detcormi-
ning the nutritive ¥alue ond mineral content of nctural
and sown pasturcs.and forage crops. To specify the neco-
sgary requirements for staff couipment and facilitics,
To suggest appropriate research sctivities inclﬁding tho

.use of fced supplements for grorzing onimals.

-

3,3 Support Personnel (Local recruitment) 6 years

Administrotive Scerctory to assist the Project Leader in genernl
administration,
Typists (2) one 6 yeras

one 5 ycars

Lobour for ficld trials as and when neceded,
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3.4 Treoining Provisions

3.4l The internationally recruited kEnglish specking experts, will
céach be providod with two young first.dcgreo Tonzanian counters
parts., Onc of them will be selected for fellowship training,
The following fellowship will be provided during fhe first threcc
yecars. The sclected candidate for a fellowship will be immedintely
replaced by cnother first degrec recruit, ’

i) one internzctional fellowship in tropicel pasture agronomy 1 yeor

ii) one internntionsl fellowship in tropicol agronomy an

extension services : 1 veor
iii) one international fellowship in Range Management and 1 yeor
survey

iv) one internationnl fellowship in pasture plent nutrition 1 yeor

3.42 Fellouships

It may be desirable for each sclected Tanzaniah pounterpart to
study in the country of origim of his internctional expert and
that non-English speoking cmbassies provide foreign lenguage cour~
ses in Der es Salram followed by a two month course at an appiiod
langucge centre in the country wvhere they will undertoke their
fcllowship. Therc aré also foreign languoge courses in the Adult
Education Institute at the University of Dar es Salaam.

It should be noted theat the Internationzl Livestock Centre for
Africe (ILCA) has made provision in 1ts budget for training fell ow—
ships and the& may ve avle to offer some assistonce in trainingal
Sclection of the most suitable candidates and the country in-
which the undertcke their fellpwship should be left to the Trnzo-

nian Government to decide,

3.5 UNDP Provided Supplies and Equipment,

The funds required for Phase I development for the fist six years

onlys
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Expendable Equipment

Office Supplics

Books and publications

Sccd samples

Aperatus )
Pest/disease/swrced control chemicals
Soil analyses (Mlingcno)

Plent Anolyses (Temeke)

Material for constructing seed equipment

Nén—Expcndnble Equipment

Transport
2 Pcougecot Estotes

2 Lendrovers
3 Pick-ups (onc per réscarch centre)

4 motorcycles

T'icld Equipment:

Tillege equipment
Cattle weighingscales 3
Combine harvester and parts

Climatologicel cquipment

JIrrigation equipment

Range survey equipment
Seed testing equipment
Large drying ovens
Sced cleaning cquipment ond sorting -
machinery
Cold room secd store
Troctors Headguarters 3
Rescarch Centroes 2
Slashors 3
Chaper Rollers 3

Cost US$H
4,000 °
4,000 -

1,000
3,000
1,000
1,000
1,000

5,000

20,000

12,000

14,000

18,000
4,000

48,000

20,000
6,000

20,000
3,000
3,000
5,000
3,000
6,000
8,000

2,500
30,000
20,000

4,500

4,500

ot —

135,500
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Office Eéuipment

3 Typéwriters

1 mimcograph machine
1 photocopier

2 Desk calculcators

3 Pocket calculators

Shelving for Library and Herbarium

Labdratbry Eouipment

Drying owvens
Laboratory brlances
Seed stcrnge eguipment
Demineralizing units 2
Binocular microscopes -
Drafting equipment

Audio-visual equipment

Extension cquipment

Airconditioned 3 (balance room

herbarium, laboratory)

Capital Developments

Fencing 60 km at ecach rescarch Centre

Clcaring bush(hcadquarters,+other research

centres)

Maintenmce

Operation and maintenence of eguipment

Sundry

Travel

oversea flights

experts homeieave 14 flights
consultonts 6 flights
Fellowships 4 flights

Cost USH

1,000
750
2,000
2,500
200
1,500

S r——

8,150

2,000
2,000
2,000
1,500
11,500
2,000
3,500
4,000
3,000

21,500

17,000
25,000

£2,000

180,000

1 25,000

205,000
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3.552 Local expenditurcs

ixperts per diem K : 55,800
Consultonts per diem 5,400
Fares (domestic flights) . 214600

3.56 Grand Total

Expendable equipment : 20,000
.Non-expendable equipment ' 213,150
Capitel Developments , 42,000
Maintenance . 205,000
Travel (24 oversea flights in more) 82,800
Project Personnel 862,200
Troining . 28,800

1,453,950

The estim~tion for the five year project is rounded tios
Us¢ 1,500,000
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3.5 Project ﬁﬁdggt covéring UNDP contribution (in US$) - o

* Country: United Republic of Tanzania .
Proaect No.s ' : . . ' e Lo
" Pitle: National Pasturo Development Ihatitute (Phase I)

Total 1976 1977 - 1978 o9 1B 0 198 .
10.Project Personnel ‘mfm " § -~ m/m B n/m. - $ wm/m y B ' m/m" $ w/n. $ o/ v
'11.Experts: ' o . .
11.01 Pasture Agronomist 72 . 12 12 12 0 . 12 12 oo 12
11.02 Range Manogement and © 60 12 12 12 12 12 - -
Survey : : ‘ . '
11.03 Sced agronomist 60 12 S22 e :
11.04 Agriculture Extension 60 . 12 : 12 12 - R S -
11.05 Consultonts 6 .3 ' - - 3 . 12 12 -
: Sub-Total 258 774,000 5L 153,000 48 144,000 51 153,000 © __ o _
. 11.07 Locally recruited . 180 12,600 ‘36 2,520 36 2,520 - 36 2,520 48 144,000 ‘48 144,000 12 36,000
staf? | : S . 36 . 2,520 24 1,680 12 820
: 11.08 Lobours | . 2,520 175,600 480 144400 480 14,400 480 14,400 - : :
' | - © 862,200 L - L4 14400 40 lige0 120 3,600
< 30,Training .. : ' o ST 4 E
31 Individucl @ellowship - 48 28,800 = 24 14,400 24 1,400 ' . o -
. 49.Equipmont' ' _ . - ) . . . . ,.' -
' 49.01 Expendable Equipmont 20,000 . 7,500 5,800 2,900 1,50 - - 1,500 - 800
£9.02 Non-Expendable 255,150 . 180,150 . = 45,000 "._1 .15,006 lﬁ"_ - 8,000 7’000'. -7
59.Maintencnce 205,000 . 40,000 - 40,000 20,000 - 40,000 ;40,000 ’5,000
Travols (+24 oversea flights) 82,800 - 18,700 . 14,400 18,700 14,400 . 14,400 . 2,200
. - . S S . 7 224,820 - 222,980, 48,440
99.Grend Total <. 1,453,950 . 46,270 280§??Q W 260,920 AR : = .

‘ . . /

. . ‘
- - . . / e
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3.6 Description of Government Inputs
The Government of Tanzania will provide inputs as follows:

3.61 Local steff (with salaries, wnges oand per dicm)
o 14 young rccgntl&fpostgraduatc from the Morogoro Faculty of
Agricultures |
i) pasture agronomist 3
ii) range menoagement and survey 3
iii) plant introduction and 1
seed production
iv) posture extension

SeEt agronimnist
research officers

N it W

v? pPasture plent nutrition

~diplomates 13
~certificates 13.
. : 15 'laboratory staffls
laboratory ‘technicinns 4
laboratory assistants 10
librovia 1
. 100 other moripower suppliess
clerical officers
car drivers
tractor drivers

motor mechaniscs

W NN - W

carpenters
- herdsmen : 10
labours 0

. 10 poszgroduntes tfaining fors
phase II ot the University
of Dar es Salaanm

pasture agronomist
range manogement and survey

s0il pedologist

HoOH s

601l..chemistry and soil
fertility

plant nutrition

pasture evolurtion
Rhizobium microbiologist
Toxonomigt

Statisticion

N =

Cortographer Geograbher
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3.62 'Buildings, arms, aquipment and supplics
-~ 4 living quartors for the internctionol staff at the -
usual rental charges
- offices and laboratories for the project stoff
— 3 rescarch centres with housing, laboratories, stores, work-
shop facilities and watering supplies: )
1000 ha with fenced boundary near Dar es Salcam
500 ha at Kongwa rescerch statiom
500 he with fenced boundary ncar Tcbora
- 4 substations with approximately 25 fenced hectares ond office
ond laboratory facilities ats
Tanga
Lyamungu
Ukiriguru
near Sco Hill
~ M1 facilities ond remits for using and purchasing all back-
ground informctions in good time, ond perticulerly:
— metcorological data at "metcorologicel deporiment "
- maps, basc-maps copies, aerial photographs, mosaics and

printloydowns at "surveys and mapping division,





