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PREF.ACE

Mr. R. M. Baker, Technical Officor of tho Food and
Africulture Organisaticn of United Nations, was appointod
Bdenicr Scil Scientist with the Ministry of Agriculture, Food

and Co=operatives, Dar es Salaam, in .april, 1966.
Part of his dutics weres-

"To examine and evaluate s..il survey wurk which
has boeen dceno uver the past yoars and to alvise .n

future scil survey and land classificatiun wourk",

darly in his assi;nmant it boecame evilsnt that sne of

the main leficiencies in the country was the lack of a naticn
wide appraisal of land res.urces. Fellowinge discussiocns with
tho Hon. D. N. M. Brycoson, Ministeryfur Agriculture, Foud and
Co-operatives, and Mr. V. .. Mwakusya, then Dircctor of
Agriculture and later Prinecipal Secretary, an approach was
made to the United States Peace Corps for suitably traincd
personncl to carry out the necossary nation wide survoy of
80ils and vegetation undor the direction of the Senior Soil

Scientist.

48 a rosult, eight United States Psace Corps graduate
cluntears, four of whom majored in soil science, were
recruited on two yoar contracts for the period September,
1967,tulﬂugust, 1969 to carry out what came t. be known as

the Natitnal 30il Survey of Tanzania.

The cumposite map of the S.ils of Tangania at a scale of
122,000,000 which appoars in this bLullatin and the four soparate
bulletins, describins the Lanl Res.urces of Noerth=Iast, S.uth-
Bast, South-dost anl North-West Tanzania are the results of
their work. The four bulletins of Lanl Rsscurces which include
a map uf land units at a scale of 131,000,000 sh.uld be read

in conjunction with this repcrt.
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“INTRCTUCTION

P?evious gsils maps of Tanzania have been preparsd by
Milne, 1935, Calton, 1954, Scott, 1963, BtHoore;~1964, as phkt
of his Soil Map of Afri®h, and most rétendly’ by anderson’ il'“the
nitlisPef Tahzania® 196T:Y"

These are all small scale maps, th.se in the "itlas of
Tanganyika" 1986 and the “"Atlas of Tanzania' 1967 being at a
scale of 123,000,000 and the others smaller still. In all
cases thce authors had a limited perscnal knowledge of soils in
field, and the maps have boen drawn following the collection

of information from individu.ls, the literaturs,and where there
4o -

i no spocific soils information available, bascd on the assump=—
tion that major topographic, geological and vegetation changos

also reflect suil differences.

This is a reasonable approach, in fact it has boen the only
methpd'paésible for the authors concerned, but it has lead %o
- misconceptions. One of thesc is the undue emphasis placed cn the
catens a5 a mapping unit. This term which describes the soquence
uf seils fruﬁ hill top to valley bhottom was oriminally proposed

by Milne, 1935, for the mapping of complex scil assceiations,

Since then the catenary cuncept has bsen accepiad by mest
soils workers in Tan;ania and it has been us2d as a mapping unit
by must authors, particularly by Scott, 1963 and Anderson, 1967
in drawing up their soils maps of Tanzania. In actual fact no
simple catena is evident in most parts of the coumtry, Ukiriguru
which proviﬂes the olassio chons, and the surrvunding ccuntry
being an cutstanding exception. In general the suils are more
9losely associatoed with'thé underlying recks or parent material

than with any topographic ssquence.

Survey Methods

The eight United States Poace Corps Vclunteers wore staticned
in pairs at four country centros, namely the Resvarch Centres at
Tenzoru (Arusha), Ilonga (Kilosa) and Ukiriguru (Mwanza), where
both library and mapping facilitiocs were available, and at the
Regional Asricultural Office, Mbeya. ®ach team became responsible

for mapping approximately one gquarter of the "country at a scale of




1:1,000,000 using the Internaticnal Map of the Jurld, Series 1301,
as the hase map.

The four indivilual maps of land units are at this sca19
and in the lend ros.ource bulletins the mapping units have been
desoribed .in terms of physiugraphy, weclogy, rainfall, soils and
vogetativn. The unit boundaries are based vn field inspection
and air ﬁhoto interpretation, a complete set of aerial phofo—'
graphs covering the whole cuuntry, and mossice and print lay
downs where available, being provided by the TanzaniasnGovernment.
Field‘traversing covered all the rosds and tracks, and the
country without roads and tracks which was accossible by four
wheel drive vehicie, bt even 80, many parts were inaccessible

and the boundaries here were down from aerial photographs.

The composite scils map of Tanzania at a scale of 132000,000
-which is included in this bulletin was compiled from the four
individual 1:1,000,000 naps of land ressurces. Althsugh thore
are brief éocaunts of the physiography, seclogy, climate and
veretation iﬂ the introductory sectiwns of 2ich bulletin furthor
~information on these subjects is available in the "Atlas of

Tanzania", 1967.

Stanlard Definitions

With four relatively inexperienced survey groups the rigid use

of standard technical terms beocame essential. In this rospoct
all soil terms used are as defined in the F,.1.0. "Guide lines
for Soil Profile Descriptiuns"l. Whon they are not covered by
this; as for example, suil reacticn, reference iz made to the

appropriate scotion of the "J.S.D.A. Soil Survey Manual"z.

Soil colours ars those used in the "Munsell Soil Color
Charts"3, and a "Classifioation of Bast African Ran;geland"4 has been

used to describe the vegetation communities.

1. . Guidelines for souil profile description P.iA.0. Rome

2, Soil Survey Manual (1951). Suil survey staff U.S.D.4.

3. Munsell s.il colour charts (1954). Baltimore, U.S.A4.

4, Bead® D.. J., Greonway P. J., and Gwypnwe M. D. (1966)
A classification of Zast ifrican Rangeland i aupl. Ho

.Jﬁ? &P.ﬁlki Bool. 3‘, 369.
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FIGURE I: SHOWING THE. LOCATION OF THE MORE
" IMPORTANT SOIL- SURVEYS CARRIED OUT
' ~ IN- TANZANIA




SCIL SURVEYS

Soil surveys have been carried out for specific purpuses

in many differgnt parts cf Tanzania, and Fisure I shows the loca-

tion of the more important of these surveys which are listed

belows =

1.

- Qe

3.

4-

Se

Sir Alexander Gibb

and Partners. (1952}

Malecolm De Wa.l
(1953)

Granthsm D, R, and
Pilson R. Da (1955)

PF. 1004 Rop'ar‘b No. 9700
(1959)

¥.A.0. Report No. 1268,
(1961)

ILAGO,

‘(as65)

Report cn the Central African

rail link deovelopment survey.
Vol. 1 and 2.

la. 1:1,000,000,

1be 1:500,000,

le. 1:125,000.

Sukumaland.
An African pesple and their country.
1:125,000,

The geology and ecvlcgy of the
Nachinpwea Reusion,
A reaconnaissance survey of the
topography, soils, vegetatiun and
gaology in the Southerﬁ Province
of Tanganyika.

1:125,000.

Report to the Govornment of Tanganyiks
on the soils of the Pangani valley.

~ 1$100,00C.

The Rufiji basin Tanganyika,
Report to the.Government éngépgapyika
dh.fﬁe bréiiMingry'iécennaiSSaﬁce

éuryey“of‘the Rufiji basin.

‘Vol. VII. Soils of the main irrigable

“aresd,

1: 125, 0004

Report on_ the-dsvelopment possibilities

i preserved areai




7. Proctor J, indorson G. D., a4 brief account of the soils and land
and Dick J. (1968)  use potential of the northern coastal
arca of Tanzania.
Unpublished - Ministry of Agriculture,
Pood and Co-operatives, Dar es Dalaam.
1: 100,000,

8. inderson G. D. A survey of the s0ils and land use
(1968) potential of tho southern and eustern
slopes of Mt. Kilimanjaro, TanZanis
Unpublished = Ministry of Agriculture,
Pood and Co-operatives, Dar es Salaam.
1: 50, 000,




SOIL ANALYSES

Ten profile pits were dug and sampled by each of the survey
tcams and the analysis of soil samplos was carried out by the Sisal

Research Station at Mlingano.
The analytical methods used woeres-

The air dried seil is screened through a 2 m.m. sisve.
For N, Py and organic carbon a sub sample is ground in a

porcelain mortar until all passes through a 70 mesh sieve.

1. pB
The pH measurements are carried out with glass/oalomel

electrode system using a Cambridge portable pH matre.
-Both soil: water and soil: 0.01 M CaCl2 solution

are 1:2.5. ‘

2. Total Nitrogen:
By Xjoldahl method (A4.0.4.C.)

0.5 gms, soil is wettod with 2 ml. water, 1 gm.
digestion salt (20 parts 1(_2_804)' added, followed by

2 ml. congentrated 52804‘ &{ter digestion ammonia is
distilled off #ith 10 ml. of 50% NaOH using Markham

34111 inte 5% Boric acid containing mixed indicutor.

(a) Soils with pH above 7 trsated for available P
by Olsent®s method as d:scribed in the book 'Methods
of Soil Analysis' (1045) published by the Amers
Joc. of:Agron.

(b)- Neutrsl or acidic: seils extrched for agid.
soluble and adsorbed P by Bray and Kurtz's mothod
(3011 Snlence 599391 1945) Bray. and Kurtz solution
No. 4 is used.’ Mod1f10at1on 1ncludes the- addition
‘of ammonmum fluoride in the form of aciﬁ/?luoride

solut1en instegd of snlid NE#@%

" B8t imatul eelouy = AnetrkdEl Iy using

molybdophoapharic blua oolour methbd in
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4. Organic Carbon:

Walkley and Black method. (Soil Sci. 1934, 37, 29)

7?% rocovery factor is usad to ovaluate C/N ratio.

5. Particle Sizc Analysis:

Bowgeuros hyhrameter mothod using 5% Calgon solution
as dispersing agent. BEnd over end machine used for

shaking samples overnight. International system

is used and coarse and fine sand fractionated by wot

sieving.
6. fZxchangeable Bases:

S0ils extracted with neutral N ammonium acetate using
soil:s extractant ratio of 1:10. Organic matter
destroyed with HCl/'Hl\TO3 mixture. The chloride
solution of bases after filtering through a sinter
glass funnel is sprayed into flame using Hilger
medium spectrograph.l The spectra arc recorded on
Ilford Zenith plate (Ca, Mg, K, Mn, ) and Ilford
Chromatic plate (Na).

7. Exchangeable Hydrogen:

Brown I. C. (Soil 3ci. 1943, 56, 353). Detormined by
drop in pH of ammonium acetate used for leaching out
bases in 6.pH maasurements carried on 50 ml. remaining
from ammonium acetate extraction. Standard calibration
curve prepared for each batch by addition of IN HCl to

25 ml. of extracting solution.




-S0IL CLASSIFICSTION

Bxcept for the individual -s6il profile ‘doseriptions whi ch‘f orm
an appendix to each of the-four land .rusource s reports, no attempt has
‘boon made to olassify the soils according t¢ sotio highor vategory
classificdtion, a8 unless one is “thoroughly -conversant with- the derms

used sconfusion. can -easily arise..

In the soil profile descriptions sich s6iT has boen olassified
according-to D'Hoore, 1964, although ‘many oi the soils 4o rot £ i‘t
readily into his establishod groupings. A8 an ‘exampl e,mostof - the
deop reddish brown -ts rod olay 10ams and clays which are found.
throughout ‘the country and. «hich show-little variation in colour
and -fexture - down the profile and ha.ve nOrasurveS ofw¢&therable
minorals,have beon-classed as Porpallitic soils, “but almost invariably
the base satur:tion is mors ‘than 40%; - D'Hoore's systein of olassi=
fication obviously caniot -accommodate’ ‘all the :soils found in
Tanzania, nevertholess all ‘tho. soils desoribod and analysod Have
been fitted into-one or other of his ca tegories,. but in many

cases could just aseasily bave been put: into snother.
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SOIL FERTILITY

d4s would be expected from the extreme ran.e in environment
which includes such diverss environments as tropiocal sandy coastal
Plains and the perennial snows of Mt. Kilimanjaro, thore is also
a corresponding variety of soils, and D'Hoore's Soil Map of
Africa 1964 shows more mapping units for Tanzania than for any

other country in Africa.

In spite of this the chemieal analyses and the nutrient
defioivncies exhibited by many of the sovils are v.ry similar and the
following pgoneralisations are based Loth on analytical figuroes,
and the fairly extensivo fertilizer trials which have bsen carried

out with various crops in many parts of the country.

In thie rogard it is of interest to note that the Sisal
Resvarch Centre at Mlin:ano has duveloped a soils advisory sorvice
for growers whieh is basod un soil analysis, and is backed by
information frum field manural trials'and lcaf asnalysis. The
scrvice provides advice on nitrogzen, phosphorus, potassium and lime,
and:two rates of fértiliser application arc recommended depending
on whother a so0il is low, or very low, in one or more of those
nutrients. The samples for analysss are taken from the first 20

centimetres of the top soil.

-No mention is specifically made here of soil physical
propertios as these are covered in the four bulletins of land

resocurces,
Phosphbrusé

Phosphorus is a widespread soil leficiency throushout Tanzania
and it i® o¢stimated that 80 =907. of the country would zive economie
respunsas to phosphatic fortilizors with annual crops in the presence
of adequate nitrosen, Phosphorus and nitresen must normally he
applied tugethor for best resulis and when vithor olement is applied
in ‘tho-absence of the other the Tesponses are likely tuv e disappoint-—

ing with non lo,umos.




The standard recommendations for phosphorus vary from 125
kgs. per hactare of single superphosphats for cotton on the older
granite sands of the Western Ressarch Zone, to 250 kgs. per

hectare for maize on most of area, except the recent voleanic

soils, covered by the Northern Research Zone. At Nachingwea,
groundnuté have shown economic responses to 10 1lbs. of P per
acre (approximatoly 125 kgs. of single superphosphato per hectare)

whilst 30 1lbs. of P per aore is noeded for maize.

Other annual crops such as sorghum, sunflowers and tobacco
hava shown similar respons:s to phogphatic fertilizers throughout

the country.

Among the psarennial crops, sisal on the red soils on
calcareous parent materials, tea, and coconuts have responded
to phosphatic fertilisors. They are not, howovor, recommended

for coffee, but most coffee plantations are found on soils which
ars naturally high in P,

Responses to P in the marginal rainfall a-0as have often
proved economic when N response has been restricted by low rainfall.
The only soils on which annual crops are not likely to respond

to P are the morec recent volcanic soils of northern Tanzania, some

of the black soils of valley bottoms, and some alluvial-colluvial
soils.,

Although most Panzanian soils are slightly to medium acid,
water soluble phosphorus has bzen proved most effective, and
disappointing results have followed the use of rock phosphate
and similar acid soluble fertilisers, Phosphatioc fertilisers
are applied at seoding +time in contact with or in close proximity
to the szed or at the beginning of the growing season with
pevennial crops. They can have a considerable resfduid offact
from one yoar to the nsxt. |

One aspect of the continusd use of phosphatic fertilisers
which has bacome evident at Tanga under coconutd, gnd has alao
occured ols:whore, is the marked influsnce of P on the growth
and survival of natural legum2s, which could lead to quite

considerabla nitrogon fixation.

The soope for the increased use of phosphatic fertilisers

in Tanzania is enormous.
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Nitrogoen:

As with phosphorus, nitrogen deficisncy is wideapread through-
out Tanzania but rosponses are largoly conditioned by rainfall.
In the marginal arcas or in dry years when crop yields are low,

responses %o nitrogen are minimal.

Being a very mobilo element there is no residual effect
a® there is with phosphorus,and crop rasponse ocours in the year

of application only.

Recommended rates of application for annuazl crops are
similar to thes.: for phosphate and are in the range 20 - 40 1bs. of
N per acre which is equivalent to 125 = 250 kgs. per hectare of
ammonium sulphate. Thoe rate varies with the rainfall and the
crop, the highar ratcs being rucommendad in the higher rainfall
arcas with highsr nitrogsn deménding crops such as maize, which
in field trials has given economic responses to BO 1lbs., of N
per acre. In the marginal areas where response is limited by

rainfall, 20 1bss N per acre is stand .rd for most annual crops.

Por perennial orops the rates of application are higher,
50 = 100 kgs. of ¥ per hectare is recommendad for sisal where
soil tests have shown nitrogen to be low or vory low, whoereas

100 kgs. of N. por hectare is the standard dressing for coffee,

Trials with the various forms of nitrogenous fertiliscrs hsve
shown that the total amount of N is important, rathor than the
type of fertiliser used, although it is usual to rocommend calcium-

anmonium-pnitrate rather than ammonium sulphate on acid soilss
In practice the cheapust form of ¥ is the best.

The fime of application is important with nitrogenous
fortilisers, 1t the beginning of the rains there is a nitrégen
flush bocause of the incrsased microbial activity due to favourable
moisture conditions and nitrogen is usually adequate at this stage.
This is usually followed by a period of fairly intense 1.:aching,

80 that the bsst time to apply nitrogenous fertilis.rs is during
the growing period, with maize when the crop is 45 - 60 centimotres

high, and with cotton at flowering.

Because of the laaching factor split drossings ars recommendsd

for perennial crops particularly on sandy soils.
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Apart from some sisal estates where the use of legum;npus
cover crops has become standard practice little attontion has been
paid to legumos as a source of nitrogen. Nitrogen fixation by

tropical legumes can be quite considerable. At the Sisal Research

Station, Mlingano, tropical kudzu, Pueria ph@seoloides, added more
than 300 kg#., of N per heclare per annum ovVixr a period of T4
months, Hopkinson 1967, whilst at Tengeru, Anderson. 1967’calculated

that Desmodium uncinstum and D. sandwicense fixed 192 and 175 lbs.

N por acre (175 - 154 kgs. per hectare) respsctively in just less
than 15 months.

In general tho soils which are high in phosphorus, namely
the volecanic and alluvisl-colluvial soils are also high in nitrogen.
i8S pointed out previously, howover, response to nitrogen is

- conditioned by the raiafall pattern and factors like the G/N ratio,

as well as:by g0il nitrogen.

The use of di-ammonium phosphate (184 N, 47% soluble P, 05)

has much to recommend it where both N and P are deficient.
Potasaium:

MO¥t. Tanzanitn soils developed on rocks of the basement
complex have sufficieont potassium for normal plant growih, and with
the exception of flue cured tobacco, where high potassium levels
are nacessary for the production of high qualify leaf, it is not
normally needed for annual crops, although maize under conbinous
cropping for 5 yoars at Sambwa has shown increasing r:sponse to K.
Also, in tri-1s with Canadian Wonder Bsans on tho eastern side of

Mt. Kilimanjaro potassium deficienciss have frequently ocoursd.

For flue cured tobicco th: standard recommendation is 5§ owis.
D:r acre per annum of a 3:27:18, NPK mixture, the potassium in

this being equivalent to 225 kgs, per hectare of potassium sulphate.

Among perennial crops; sisal, tea and coconuts, have all

shown rosponses o0 potassium fertilisers.

The charactoristic symptom of K deficiency in sisal is
banding disease and potassium fertiliser should be applied at a
rate which will prevent its apperance. This is 50 = 100 kgs. of

potassium chloride per heoctare per year depending on whether ‘the

80il has a low or very low K status.
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With tea it is usual to place triple superphosphate and
poisassium sulphate in thé planting holes at r-tes of 220 kgs. per
hectare for oach fertiliser, and for mature toa reocommended
drossings of compound fertilisers, usually 25:5:5t,are 460 kgs.

per hectarc por annum.

Potassium has also been shown to be deficient for the
growth of coconuts on the coastal sands at Tanga and 135 kgs.
por hectare per annum of potassium chloride, togethor with half
this amount of calcium~ammonium~-nitrate and double superphosphate\

is sugwested as a standard dressing.

In goneral the soils most deficient in potassium are the
coastal sands and the soils devzlop2d on deep unconsolidated

sands deriv;d_from sedimentary rocks,
Lime:

vAlﬁhough most soils are medium to slightly acid thore have
beon few recaided responses to lime and the only crop on which
liming is practiscd on acil soils and soils low in calcium,
is sisal. The recommended rates of application which can be
indicatsd by soil analysus are 2 = 5 tons of ground limestone

por hoctare, bdroadcast before planting.

Increased yiolds of groundnuts, soy boans, and maize have
followed the topdressing of 2,500 kgs. per hectare of burnt lime
on vory sitrongly acid and caleium deficient patohos of land at
Nachingwea, and 1,000 kgs. of ground limastone per hoctare has
given simlilar results on vary strongly acid éoils at Kongwa.
Canadian Wonder B:ans have also respondsd to lime dressings on

Nt. Kilimanjaro.

Responses to lime may be due to the supply of caleium or
the corresction of acidity, but heavy liming of acid soils should
boe approachsd with caution as it may luad to induced trace element

deficiencies, and 21:.0 many tropical crops are adapted to slightly
or medium acid soils.

On the Xitulo Plateau near Mbeya, 110 kgs. per hectare of
ground limestone is used with superphosphate when sesding pasture

mixtures which include white clover, Trifolium repons. If the use

of legumos in pasture mixtures or %o improve soil fertility becomes

accopted, it is po$siblg that small dressings ‘of ground limestone
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at seeding could be used to aid establishment.

Trace Blements:

Until the major nutrient deficiencios are corrected there is
little point in conducting trials with trace elements and little

work has been done along these lines.

At Ukerewe, cotton has responded to boron where nitrogon

and phosphorus levels are high and black wattle, Acacia mollissima,

at Njombe, has also showed boron deficiency symptoms.

On highly calcarcous soils at Kongwa groundnuts hive responded

to ferrous sulphate sprays, indicating a lime induced iron deficiency.

As most soils are slightly to medium acid it is probable that

malybdenum would be needed for the establishment of legumes.
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SOIL JIROSION

Jater erosion ocours in evory region of Tanzanis and has
in places, for oxample Kondoa, led to the complets destruction
of the soil assct. In restpioted areus elsoWhere tho land is also
80 badly eroded that it is beyond reclamation. Fortunately these
completely devastated arvas are localised and over the country as
a whole erosion is not widespread, nor where it docs occur, has
it roachod the stage whore it can not be controlled by recogniscd

soil conservation practices.

This is not due to good s0il management but to the fact that
most of the country is still woodland, and where it is cleared the
standard system of f:.rming is bush fallow, where only small scattered

areas are worked up by hahd for cropping.

With the introduction of mschanised cultivation and the
clearing of large ocohtiguoue arsas of land ths srosion hazard
will incresase enormously, and unless development is accompanied
by sound land planning based on conscrvition principles the results

could prove disastrous.

Most Tanzaniaa soils are extremely erodible once the surface

cover is romoved.
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REPORTS
Sir A. Gibbs and Water resources survey of the Nile basin in
partners, {1956) Tanganyika.

F.A.O0. Roport No. 1316« in outline plan for the developmeént of the
(1961) Ruvu basin. '

J. F. Qlonpied Bubu river basin=-interim report.

#e Do I.D. (1961}
Sir W. Halcrow and Report to tho Government of Tanganyika on the
partners. (1962) development of the Pangani river basin.
‘French techniocal (a) Report for the development of the Ruvu
missione (1962) basin.

(v) Dovolopment of the Ruvu basin ~ Kwala

pilot scheme.

Netherlands cent-o of Report on a genoral soil and agricultural
African studics reconnaissance of the Rungwe district
Loyden. (1966) tanzania.

Bureau of Roclamation Rufiji river basin.

U.8.D. 1. (1967)

SUILS GEN#ZRAL BIBLIOGRAPHY

Milne G. (1935) Composite units for the mapping of complex
soil associgtions. Trans, 3;d Intse Cone.
Soil Se. 1, 135.

TR {1936) Normal erosion as z factor in soil profile

development.

Nature 138, 548.
"o (1937) Notos on soil oonditions in two £ast

African vegetation types.
J. Reol. 28, 255,




=3

Milne G. (1937 = 38)

L]

(1938)

(1947)

Milne G.C&lton Ve Ba

Oversvas Food

Corporations

Darby G. D.

Calton 4. B.

(3943)

(1949)

(1954)

(1954

19 =

Bssays in appliesd padology I, II, III,
En AfI‘. aé}rici Jt VD III.

Essay in applied pedology V, IV.
Z. ifra agric, J. No. 1.

Soil reconnaissance journsy through parts: of

Tanganyika Tercitory.

J. Bool. V 35, No. I and 2.

Rukwa soils.

Unpublished: I.R.L.C.S, .iboreorn 00307
A/LIB/B/O.

The scils from the flood plains of Lake Rk .

Unpublished: P/SOT follo 66. Roge Agrics
Offiee, Mbeya.

Mechanical compesition of Bast African -solls .
-_I]. -l;fro a;“.’,‘t'iﬁ. J-o V,VIII, 202-

The topography, c¢limate, geology and soils
at Kongwa and Urambo.

Rop. Sci. Dept. BuA. 1947 « 48, 27 - 29,
Fortility studioss 29 = 4l

The wattlo soils of Tenganyika Southern
Highlands.
Rep. with Tanganyika Watile Company,  Njoubss

The catena in relation to the classifiovtion

of Bast African poilss:

Some Bast African Soil Comploxed. Zanwibar

protectorate. II Tanganyika.

Trans. 5th Int. Congs Soil Je. 4, 58 - &L

63 69.




Calton W. B. (1959)

Le Mare P, H.
(1953)

" (1959)

Ca,lton ‘W B ¥ Vail J. W-

(1956)

Anderson Be (1956)

(1963)

Muir A., inderson B.,
Stephen I, (1957)

Charter G, P..
(1958)

Anderson Ge Do

(1963)

=%

20

Generalisations on some Tanganyika soil data, -

30il Seci. V 10, No. &

Responses to fertilisers in arcas of
Tanganyika farmed by the Overseas PFood

Corporation.

B, ifr. agric. J. V XIX, 40,

Soil fertility studics in threo areais of
Tanganyika.

Emp. J. #xp. agric. V XXVII, 197.

Micronutrient problems in Tonganyika.
v1° Con. Int. Seci. Sol. Rapp. D 31 = 35(B.g.f.)

Two red sarth profilss from S. Tan;z.nyika
showing the influence of parent material
on profile character.

VI® Con. Int. Sci. Sol. Rapp. B. 93 ~ 98.

Soils of Tanganyika.

Minn of f}.gricn Bullt 16‘
Characteristies of scme Tanganyika soils.

Ja Soil Sci. V 8, 1 o 18.

Report on the environmental conditions
prevailing in Block A, Southern Province,
Tanganyika Territéry, with special reference
to the large scale production of groundnuts.
Ghana Dep. Soil - Land use Survey. 0co.

Pap. 1, 37.

Some weakly doveloped soils of the @astern
Serengetl plains, Tanganyika.

i comparison of red and yellowish red upper
slope soils of the sastern Usumbara foothills,
Tanganyika.

ifr. Soils V 8, Fo. 3 339, 431.




Anderson G.

"

n

L

D.

(1964)

(1964)

(1965)

(1966)

(1967)

(1967)

(1968)

(1969)

Kilimanjaro soil survey ~ the uso of loaf
analysis in asdesdsing fertiliscer responses
on related soil types.

B. Afr. soil fert. spec. conf.

Diffcerence in response to fortilisers
between gonetic scil groups on the slopos
of Mt. Kilimanjaro, Tanganyika.

Proc. 8th Int. Con. Soil Sc. Com. 4,

Hstimates of ths potential productivity of
some pasturss in the Mbulu Highlands of
Tanganyika by applic:tion of furtilisors.

B. ifr. agricc J. V KX.X., 206,

A brief account of the geography and land
usce potontial of Monduli. Masailand,
pilot range management area.

Unpublished report - Min. of .gric.

Increasing coconut yields and income on the
sandy soils of the Tanganyika coast.

B. Afr. agric. for J. V XEXII, No. 3.

Promising pasture plants for nurthern

Tanzania.

Bast, ifr. agri. for J, V XXXII, No. 3

Bffscts of fertilis rs on botanieal
composition and productivity of pasture on
the sandy soils of +the Tanganyike coast.

& ufr. agric. for. J, V XXXIV, 207.

Responses of maize to application of
compound fortiliscrs on farmurs fields
in ten districts of Tanzania.

8. ifr. agric. for J. V XXXIV, No. 3.




’:.?‘,.é‘ Bt B

Anderson G. D.

in press

Peat J. F. and
Brown K. J. (1962)

Bvans 4. C,s“ >
Mitchell H. W. (1962)

Evans . C.  (1963)

Jkehurst B. C.,

Sreedharan i. (1966)

Dirschl H. J. (1966)

= 22 3=

So0il fertility studies on a sandy loam soil in
. semi arid Tanzania.

I Affects of nitrogen, phosphorus and
potassium on yialds of maize.

Ibid III; £&ffects of fortiliser applic-tiong

vn 80il nutrient status under mailsze ocropping.

The yield responses of rain growﬂ cotton

at Ukiriguru, Lake Province, Tanganyika
Paets I and IT.

Jmpa. J. Exp;_?ggip{.39f ?15 - 231, 305 ~ 314

+S50il fertility studiss in Tangaﬁyika T
Improvement to crop and grass production
on a leached sandy soil in Bukoba.

B, Afr. aprie. for J, V XXVII, 189.

Soil fartility studios in Tangenyika II.
Continusd applications of fortilisers

in the r24 and rud-brown ldams of the
Nachinywea district,

Soil fertility studios in Tanganyika ITI.
On the Xikungu and Luseni soil types'of the
Lake and iJestern Rugions.

El ;Lfr. a.{griC. fOI’ Je XXVIII, 228, 231‘

Application of mineral furtilissrs to
flue curcd tobacco in Iringa distriot,
Tanzania.

IXp. A ET10. 11, 265-

Management and developmont plan for the
Ngorongoro Conservation area.

Report to Min. of igric.




Andorson G. De,
Houston B. G.,
and Northwood P. J.

(1966)

Soaife M. A.
(1968)
" (1969)

23

go

Tffoets of soil cultivation history and
weather on response of wheat to fortilisers
in northern Tansanig.

Exp., agric. II, 183.

Maize fertiliser experimonts in Jestern
Tanzahia.

J. agric. Seci. T0, 209.

A simple means of determining maize
fertiliser requirements.

E. Afr. agric. for J. V XXXIII No. 4.

BCOLOGICAL PUBLIC.TIONS

Phillips J.
(1930)

Michelmore i. P. G,

(1939)

Purtt 3. D. (1942}

Michelmore N, P.. G
(1949)

Gillman C. (1949)

Piclou B. C.(1952)

Some important vegetation commuritics in
the Central Provipce of Tanganyika Territory.
J. Beol. XVIII, 193 - 234.

Obsorvations on tropical ifrican grasslandSe
J. Bcol. 27 - 282 ~ 312,

Phe Bast african vegetation .compprities.
J. Beol.’ 30, 65 = 146.

The olitbreak areasr.ef: Tl neddomiinics
I.R.1.L.3, dhercorn..

A wagetation typss map of Tanganyika
Territory.

Geog. Review V XXXIX, No. 1.

Notes on the vegetation of the Rukwa Rift
Valley, Tanganyika.
J. Eocol. 40, 383 - 392,




=t 24 8=

Granthém D. R. and Plant ecology as an aid to colonial
Pilson R. D, (1954) development.
Col. P1l, Anim. Prod. 4, 110 = 136.

Greenway P. J. (1955) Beological observations on an extiot

Bagst African volcanic mountain.

J. icol. 43, 544 - 563.

Vogsey=Fitzgerald D. PF. The vegetation of the outbresk areas
(1955) of the red locust in Tanganyika and
N. Rhodesia.
Antilocust bulletin No. 20.

n (1963) Central African grasslands.
Je Becol. 51 = 243 - 274,

Backlund, Helgs O. (1956) Aspects and successions of some grass-—
land vegetation in the Rukwa Valley.
Oikos, Supplement 2.

Pearsell #. H. (1957) Report on an ecological survey of the
Serengetl National Park, Tanganyika.
Oryx 4, T1 ~ 146.

Anderson G. D. and Soil factors effecting the distribution
Talbot L. M. (1965) of the grassland types and the utili-
sation by wild animals on the Serengeti
Plainege
Jo Beol. V 53, 33 = 56,

Pratt D. J., A classification of East African rangeland.
Greenway P. J,, J. Appl. Beol 3, 369 - 382,
Gwynne M. D, (1966)
Li;
Dean G. J. W. (1967) Grasslands of the Rukwa Valley.

J. Appl. Bcol. 44 45 ~ 59.




-3 25 3-

GEOLOGICAL SURVEY DEPARTMENT

Publications containing soils information.

Soil and geological sketch maps.

G. S« 200
.S, 201
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Iringa district cos vee 13100, 000«
Mbozi~Mbeya ~ Tukuyu .. o 1: 300, 000+
Buhuru region
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No. 29 (1947)

Morrison C., G.
and Wright B.

(1951)

Spurr A. M.
(1954)

"

The soil and agricul tural development in relation
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composite topography in C. Africs with Special
referonce to the soils of the Southern Highlands
of Tanganyika.

Proc., 2nd Inter. afric. Soils Conf.

1, 175 - 192,
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vegetation snd hydro-electric potential.
Report 1: 14.
Soil erosion of Kinyasi ridge, Chungai
resottlement area.
Reo. C¢.3. 3.
The geology of part of the Eastern Province
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TANGANYTK A SISAL GROWERS' ASSOCIATION

SISAL RESEARCH ST.TION, MLINGANO

Ressarch bulletins doaling with soils include:-

1, 9, 12

19, 30, 33 and pariicularly 39.




-t 27 :=
Research Bulletin 39

Rijkebusch P. A. He Interpretation of soil analyses in relation
Osborne J. Fe (1965) to the manuring of sisal fields.
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Other publications arei~

Staff of the Sisal A hand=book for sisal growers.

Reseavch 3tation,

Mlingano (1965)

Hopkinson D. (1967) Studies on fhe use of leguminous cover crops

for the maintenance of soil fertility in
sisal in Tanganyika.

B, Afr. spec. com. soil fert.

TANGANYIKA COFFEE BOARD

Ahnual-résearoh reports of Coffse Research Station, Lyamungu.

EMPIRE COTTON GROJING CORPORATION AND COTTON

RESEARCH CORPORATION

Progress reports from experimental stationss

Tenganyika Lake Region.
Tanganyika Coast Region,

Tanzanie Yestern Cotton Growing Areae.

&

NORTH#RN RAS 3.RCH CINTRB, TENGERU
Tengoru reportss -

4, 11, 12, 22, 28, 30, 40, 45, 61, 66, 82, 90, 91, 92, 96, 104, 113,
115, 119, 124.

WESTERN RESSARCH CBNTRE, UKIRIGURU

Progresa reports: 7, 8, 14.
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1 LBEnA
: 1 1 a, Permanant sSwampse a, Peats overlying grey sandy
E— ! olay loams and sandy olayse
be Tidal mangrove swamps be Black saline clays.
2 Flat allvvial flgad a. Black cracking clays.
plainse .
pe Black cracking clays and brown
sandy loams,
c. Yellowish brown clays.
d, Reddish brown to dark brown
clays with ssnds and sil% loams.
3 Flat alluvial flood a. Grey and brown sands and sandy
plains. loams with dark grey c¢lays in
the lower arcas.
b. Dark brown loams and sandy loams.
} 4 Plat or almost flat Bark grey to black 0%333 with
- - seasonally flooded sandy loams on the higher
alluvial~lacustrine areas.
plain-
ey
} 5 ! a Flat to gontly sloping ae Reddish brown sandy loams to
e alluviam gng colluvitipe black loams and clays.

b Flat to undulating be Dark reddish brown loams and

alluvial plain. sandy loams.
! [ } a Flat to gently sloping a8, Brown silt loams to dark grey
b alluvial fans and flood clays which are alkaline and
plains, often saline, Sands and sandy
loams on tho higher parts.
be " b. Reddish brown to dark grey clays
with sands and silt loams often
saline.
c. FPlat to gontly wndulating c. Fard grey and brown sands and
alluvial plains and sandy. loams over neutral to
terraces. alkaline sandy clay.
! 7 * Plat or almost flat plain Dark grey clay loams over
D with low limeatonas . limestone.

¢80arpments.
VP _
o8 Flet to undulating plain a. Tark groy sandy cluys over
b e with occasional low granite olay.

outorops,

b. Dark grey sandy clzy loams over
sandy clay.
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11

v

16

b.

c.
3o
b,
c.

a

Qe

b.

Ce

5

Flat to undulating plain.

Plat to undulating with
occasional granits
outerops.

Undulating to rolling.
Flat to undulating

Flat to undulating with
scatted hills.

“

Undulating with solitary
hills and low ridges.

Flat to undulating with
occasional granite out-
Crops.

Flat tc undulating with
ocoazional granite out-
crops,

.

Flat to undulating with
ocecasional small hills,

Gently undulating
coastal plaine

Flat to undulating with
pooxrly drained areas,

Undulating plain with
occocasional granite out-
crops,

Undulating to rolling
w;i.tb. numerous granite
suicrops,

Undulating with low
granite outorops.

Undul ating vith wide

.d.ralnage vays.

a

b

]

a

h.
G

d

B-
b.
0.
[: ™

b.

e

Dark brown fine sandy loams,

Dark grey to dark brown fine
sandy lpams.

Dark brown loams to clays.
Dark brown to dusky red loams.
Brown %o reddish brown loams,
Dark reddish brown sandy loams.

Dark reddish brown loams, brown
sandy loams and black clays.

Dark greyish to reddish brown
sands and sendy loams over sandy
clay loams,

as Woodland.

b. Bushland - thickets

¢. Bushland,

Black to red sandy clay loams
over sandy clays.

Dusky red sendy clay loams and
shallow dark grey clays.

Brown loamy sands and Bha.llew
red brown loanms.

Yollowish to reddish brown sands
and sandy loams and dark brown
Sandy clays.

Daxrk brown %o black, cracking,
84ndy clay loams and clays,

Dark reddish brown sandy clay

leams and black clays.

Dark reddish brown sandy loams
over sandy clay loams and dark
groy samdy clays.

Reddish brown -to grey loamy
sands and sandy loams- and bBlack

'cracking clays,

]!edﬂmh brown sandy loams over
Sm'idy _clay loams, and. -dazk grey

,.Bark brawn sandy loams ovar

" sandy-clay loams and’ ﬁal'k 81‘93!

ulays.
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b.

29

Undulating on un-
congolidated sands and
sandstones,

Rolling on unconsolidated
sands and sandstones.

Undulating to rolling on
unconsolidated sands and
sandstones.

Undulating with rock out-
crops on basement complex,

Qe

b,

C.

as

b.

Ce

d.

Yellowish brown to dark
reddish brown loamy sands over
sandy loams,

Yellowish brown to dark
reddish brown loamy sands qver
sandy loams.

Roeddish brown lcamy sands and
yollowish red sandy clay loams
over sSandy loams to sandy
clays.

Dark reddish brown loamy sands
over sandy clay loams and sandy
OlayS.

Dark reddish brown to brown
loamy sands and sandy loams over
sandy loams.

Beepy yellowish red loany sands.

Shallow, fairly rocky, dark
brown loamy sands to sandy clays.
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b,

Ce

d.

He

b.

a

b

Os

Qe

b

Ce

ds

Bs

be

Genfly iralling..
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Undulating to rolling with
rock outcropa on bascment
compleX.

Gently undulating with
low hills and ruck outcrops,

Undulating with even slopes.

Gontly rolling with
oceasiongl rock outcrops
and some hills.

Undulating to rolling with
some rccky and hilly land,

Undulating to rolling river
vaelley.

Rolling to hilly with
sandstone escarpments.

Rolling to hilly with long
steep sided and fla% topped
ridges.

Roliing to hilly with some
steoply dissecisd land,

Rounded hills with gentle
foot siopes,

Rolling to hilly.

L

Rolling to hilly

Se

bﬂ

O+

d.

.b.

Ge

b.

[« 1

Se

b .

Ce

Dark brovn and reddish brown
coarse luamy sands over sandy
losns,

Jeverely ercded, yellowish to
reddish brown coarse loamy
sands and sendy loam&.

Groyish brown over yellowish
red sandy loams; reddish brown
loans,

Red sandy day loams .over dsrk
rad sandy loams.

Dark greyish brown olay loams
ovar groyish brown sandy clays.

Dark grey %o black, cracking
calcarcous clays.

Dark reddish grey sands and
loamy sands.

Yellowish re¢d fine sandy loams
ovar sandy clay loamsy dark
rod sandy clsy loams; clay
loams,

Dark reddish brown fine sandy

loams ovor sandy olay loans,
of'ten shallowa

Shallow, dark reddish brown
sandy losma over sandy olay
loama.

Shallow, vory dark brown’ loamy
sands and dark reddisk’ Ybrown.
fine sandy loams over sandy
olay lozms,

Dark reddish bdrown loams' over
dark red clay loams.

Dar’ reddish brown clay lodms;,
an. roun lnams and hlaak clays,

Dark re&dish brown- loama.

Shallow, stony;. ﬁark raddis’h
brown olay Leams -and’ ala;g-a.

Yellmrish peﬁ‘ tc dark brmm
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b.

as

b’
- rolling,

Ce

Qe

b.

21

Rolling to hilly.

Highlanda - undulating
to rolling platoau.

Bighlands - undulating
to hilly plateau.

Highlands - rolling to
hilly plateau.

Highlands - udulating to

H

Highlands - undulating
platean,

Highlands - undulating to

. rolling,

Qe

Q.

Hilly to-steeply dissectod
with escarpments and
narrow drainage ways.

Hilly to 8teeply dissected
with some undulating and
rolling land.

L

il

&

be

[+79

b.

Be

b.

C.

Qs

-

b.

Cs

Dark grey to dark raddish
brown sands to sandy loanms,
dsonstimes shallow.

Dark greyish brown to dark
reddish brown loamy sands over
sandy c¢lays.

Grey brown to grey loamy sands
and sandy loams ovor sandy
clay loams and sandy clays.

Reddish browm sandy clay loams %o
dusky red clays, sometimes
shallow dand siony.

Brown sandy clay loams and clay
loams.

Dark rod loams, reddish brown
loams and black clays,

Bark reddish grzy to reddish
brown loams and clay loams,

Yellowish red to dark reddish
brovn sandy clay loams and
clays, often shallow,

Dark reddish brown loams and
black clays,
Black to dark brown loams to

clay loams over silty clay loaums
and silty clays.

Brown to reddish brown loamy
sands often shallow, stony and

rocky.

Dark brown to roddish brown
sandy loams and sandy clay
loams ofton shallow, stony,
and rooky. 2

Dark reddish brown to red
sandy clay loams and clays
often shallow, stony, and
rocky. ’
Yollowish red %o dark brown
loams, clay lozms and clays,

-often shallow, stony, and rocky.
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- 3teep escarpments and Shallow, stony and rocky,
associated hills, reddish brown to brown sandy
loams and loams.

Steeply dissected to a. Shallow, stony and rocky
mountainous, raddish brown to brown sandy
loams to clays.

b. Deepy dark reddish brown
clay loams occasionally shallow

and rocky.
Steeply dissected to ae Shallow, stony and rocky
mountainous voloanic dark brown to dark reddish
arcas. brown sandy loams and loams.

b. Deep, dark reddish brown to dark
brown loams and olay loams,
occasionally shallow, stony and
rockys
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