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Site information

ae Soil name: UNIT L.
bs Higher category classification: Intergrade: Alluvial~Solonetgz-
Haplorthent (1.53). Revised 7th Approximation (1964).
c. Date of examination: October 1964.
d. Author: G. H. Robinson.
e. Location: <% mile south of Miwaleni Springs, Kilimanjaro Region,
Tanzaniae
fo FElevation: 2345 feet.
g« Land forms
i. Physiographic position of the sitet Alluvial plain.
ii. land form of surrounding country: Flat and almost flat.
iii. Microtopography: Nil.
ho Slope: 0-2% =~ flat or almost flat.
i. Vegetation and/or land~use: Vegetation is dominated by Acacia thorn-
bush with grassy areas and large trees along the river banks.
Grazed by cattle and goats.

General soil information

a. Parent material: Recent alluvium.

b. Drainage: Class 4 - well drained.

Co Moisture conditions: Moist below 13 inches.

do Groundwater depth: Unknowne.

e, .Stoniness or rockiness: Nile

£« Tvidence of erosion: Nil.

go Salinity or alkalinity: Class 2 - moderately affected.
he Human influence: Nil.

Brief description of profile

Very dark grey over dark greyish brown and brown, deep saline and
occasionally alkaline, silty clay loam. Highly calcareous throughout with
lime nodules in the surface horizon. Structures in the upper profile are
granular. Permeable and well drained.

Profile description

Al 0-5" Very dark grey (10 YR 3/1) moist, and (10 YR 4/1) dry, silty
clay loam; strong medium granular; often pulverised by cattl
trampling; slightly sticky and slightly plastic, very friable
moist, hard dry; permeable with common fine and few medium
pores; many fine roots; few small lime nodules scattered on
the surface; strongly calcareous with high effervescence;
gradual smooth boundary; pH 8e4e



A% Beald¥ Very dark greyish brown (10 R 3/2) moigt and dark greyich
brown (10 YR 4/2) dry, silty clay loam; medium moderate
eromulars slightly sticky and slightly plastic, friable
moist, slightly hard, dry; common fine pores; many fine
rootsy strongly calcareousy gradual smooth boundarys
PH 9.6.

01 13-26"  Dark greyish brown (10 YR 4/2) moist, silty clay loam;
moderate medium granular; common fine poress slighty %ﬁiqky
and plasticsy few fine roots; strongly caldareous; pH 9.06.

2 26-38"  Brown (10 YR 5/3) moist, silty cley loamy moderate medium
granular; slightly sticky and slightly plastic, friable
moist; few fine roolte; strongly calcareous; pH 9.0

¢3  38-60"  Brown (10 ¥R 5/3) moist, silty clay loamj massives;
strongly calcareous; pH 9.6

Ranee of characterigtics

Burface colours range from very dark grey to greyish brown. Variation
from profile to profile in the reaction to HCL. Subsoil colours are usually
dark greyish brown. pH ranges between 8.0 and 9.6

Similar and assoclated soils

These soils have some common physical characteristics with Unit 5 which
ig however not calcareous and is nonwsaline. Main inclusions are small
areas of Unit 31 and 1R.

Land-ugse and agricultural potential

The unit is not used for agriculture at the present time because of high
salt content and some areas with high exchangeable sodiume The soils would
nead both leaching and in some parids inbensive reclamation to produce crops
economically. Flood protection will be required.

Site information

a. ©oil names UNIT 4.

be Higher category classification: Alluvial. @ Haplorthent (1.53). Revised
74h Approximation (1964).

co Date of examination: August 1964.

de Authors: (. H. Robimson and G. R. Suggeit.

&. Location: Lower Miwaleni, Kilimenjaro Region, Tanzania. Corner of Kahe
Sisal Bstate within 100 feet of +the Rau Rivers

fo Wlevation: 2335 feedbe



g« Land form:
i. Physiographio position of fhe site: River terrace.
ii. Land form of surrounding country: Flat or almost flat.
iii. Miorotopography: Nil.

he Slopes Class 1 - flat or almost flat 0-2%.

i. Vegetation and/or land-use: Vegetation is dominantly high riveraine
forests BSmall farms in olearings and also adjoining the
forest produoe a variety of orops, espeoially malze, beans,
bananas, sugar oane, oitrus and vegetables.

General soil information

a. Parent materials Reoent alluvium originally derived from the
Kilimanjaro Voloaniose

be Drainages Class 4 - welldrained.

Cs Moisture conditions: Slightly moist throughoute

de CGroundwater depth: Unknown.

e, Stoniness or rookiness: Nil.

f« Evidenoe of erosion: Nil.

ge Halinity or alkalinitys: Class 0 -~ free.

he Human influenoe: The soil desoribed has not been oultivated for many
years. Areas olose by are cultivated and irrigated.

Brief desoription of profile

An alluvial soil with deep, dark reddish brown profile. The upper
horizons are quite uniform both in oolour and olay loam texture, but
gtructures are weaker and textures more olayey with depthe. The whole pro-
file is friable, porous and permeable and frequently overlies ooarse tex—
tured layers or gravels. Very deep profiles with uniform subsoil olay
textures to more than six feet are also common.

Profile description

AL Q=107 Dark reddish brown (5 YR 3/2) moist, clay loam; moderate
medium granular; stioky and plastio, friable moist,
slightly effervesoent; many fine and medium roots holding
together the struoture aggregates; olear smooth boundarys
pH 7060 ' v

Cl 10-20"  Dark reddish brown (5 YR 3/3) moist; clay loam, moderate
medium granular; stioky and plastio, friable moist, slightly
effervesoent; oommon fine and medium pores; oommon fine
roots; olear smooth boundary; PpH 7.6

¢2  20-32" Dark reddish brown (5 YR 3/3) moist, olay; weak medium
granular; very stioky and plastio; slightly effervesoent;
few fine and medium poresy few fine roots; abrupt smooth
boundary; pH 7.8
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03 32-54"+ Dark greyish brown (5 YR 3/3) moist, clay, with thin strata of
fine gravel and silts; massive; permeable horizon; pH To8s

Range of characteristics

Colours are mainly within the dark reddish brown range, although in
heavily forested areas the Al is higher in organic matter within the dark
brown (7.5 YR 3/2) - broun to dark brown (7.5 YR 4/2) range. Surface tex—
tures are usually clay loam but may be clay. Always deep and well drained.
Some profiles are non-effervescent throughout. pH range Te4-8.2.

Similar and associated soils

These soils are similar to the alluvial Soil Unit 4R, the main ground
for separation is the highly saline-alkaline nature of the latter.

Land-use and agriculiural potential

The soils of Unit 4 are excellent agricultural soils and are highly
prized by the local population who make their dwellings along the river
banks and find employment on the local sisal estates. Fallows are not
common and the soils are capable of producing a wide variety of crops. They
are highly suitable for irrigation, but the narrowness of the unit along the
river, and since adjoining units are often subject to flooding, make it
impractical to irrigate. It serves its best use at present for intensive
native agriculture with occasional local irrigation.

Site information

a. Soil name: UNIT 5.
b Higher category classifications Alluvial-Haplorthent (1.53). Revised
Tth Approximation (1964).
ce Date of examinations November 1964,
do Authors G. H. Robinsone.
e, Location: Approximately half a mile due west of Miwaleni Springs,
Kilimanjaro Region, Tanzaniae
fo Blevations 2360 feeto
geo Land forms
i. Physiographic position of the site: 0l1d alluvial plaine
ii. Land form of surrounding country: Flat and almost flat.
iii. Microtopography: Nil.
ho Slope: Class 1 -~ 0~2% flat or almost flate
i. Vegetation and/or land-use: Mainly cultivated but some areas of Acacia
thorn, grassland and old weed covered abandoned fields. The
unit is cultivated for a variety of crops including maize,
beans, bananas, sugar cane and cottons



veneral soll infermation
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Parent material: Old alluviume

Drainages Class 2 = imperfectly drained.

Moisture conditions: Moist throughout the profile.

Groundwater depths: Unknowne

Stoniness or rockiness: Nil.

Bvidence of erosion: Nile

Salinity or alkalinity: Class O - frees

Human influence: Occasional drains cross the unit (in the lowest lying
parts) especially at field boundariese

Brief description of profile

Deep, dark greyish brown over dark brown clays. Granular structures are

usual down to 40 inches and the profile permeable and friable to depthe pH
is less than 8 throughout and the soil only slightly calcareous with no evie
dence of salinity or alkalinitye.

Profile description

Al

Gl

cz

C3

00" Dark greyish brown (5 YR 3/2) moist, clays moderaite medium
gramilar; sticky and plastic, friable moist, permeable with
common fine pores; numerous fine and medium roots; gradual
smooth boundary; HH T.6.

Qw20 Dark greyish brown (5 YR 3/3) moist, clay; medium granular;
sticky and plastic, friable moist; few fine pores; common
fine roots; slightly calcareous; gradual smooth boundarys
pH 7a70

20~40"  Bome appearance generally as the above horizon, but collected
for chemical analysis. pH 7.8

40-54"+ Dark greyish brown (5 ¥R 3/3) moist, clay; sticky and plastie,
friable moists slightly calcareous. pH ToOe

Hange of characiteristics

Surface colours range between dark greyish brown and dark brown. A clay,

or occasionally clay loam surface is always underlain by heavy clays. pH
values are always less than 8:4 and the majority throughout the profile less
than 8e0.

Similar and associated soils

The soils have many of the characteristics of the more recent alluvial

Unit 4, but are dark greyish brown as opposed 1o dark reddish brown and
usuaily have a higher surface organic matter contenie



Land-use and agricultural potential

Situated in the low-lying stream headwater area, these soils are subject
to shallow seasonal flooding in the lowest lying areas. The soils are easily
worked, permeable and friable, but would nevertheless need protection and
good drainage. The latter is important since in fringe areas of the unit
some salt encroachment has been noticed following flooding and drying oute
A good, extensive agricultural soil, suitable for a wide range of local
CTOPSe

Site information

as Soil names UNIT 6.
be Higher category classification: Alluvial-intergrade to Grumusol Vertic
Haplorthent (1.53-2)s Revised Tth Approximation (1964).
ce. Date of examination: November 1964.
de Author:s G. H. Robinson.
€. Location: 500 feet west of the Moshi-Same road along the Soko River,
Kilimanjaro Region, Tanzania.
fo Elevation: 2350-2400 feet.
ge Land forms
i. FPhysiographic position of the site: Valley botitome
ii. Land form of surrounding country: Flat and almost flate
iile Microtopography: Some evidence of gilgai formations
he Slope: Class 1 - 0-2% flat or almost flate.
i, Vegetation and/or land~use: Mainly grassy vegetation with some Acacia
thorn. Not cultivated but grazed by goats and some cattlee

General soil information

as Parent materials ~Alluvium deposited by the Soko Rivers
b. Drainages (lass 3 -~ moderately well drained.

Cco Moisture conditions: Dry to approximately four feete
d. Groundwater depth: Unknown.

€o Btoniness or rockiness: Nil.

fo Bvidence of erosion: Nil,

gs Salinity or alkalinity: Class O — free.

he Human influence: Nil,

Brief description of profile

A very dark grey over dark reddish brown, deep, moderately well drained
clay soil. Clay textures are heavy and subsoil structures prismatic and
well developed. Cracking in the dry season to approximately 40 inches. The
whole profile is calcareous and occasional lime nodules occur below two feete



Profile description

Al Q6% Very dark grey (10 YR 3/1) moist, clay; strong medium
granular; very sticky and plastic, friable moist; common
fine roots; slightly calcareous; cracks % — 3" wide; clear
smooth boundary; pH 7.8

AC  6=22Y VTery dark grey (5 YR 3/1) moist, clay; strong angular blockys
some dark coloured sands in cracks which pass through the
norizony very sticky and very plastic, firm moist, very hard
drys slightly calcareous; clear smooth boundary; pH 7.8

€l  22-42" Dark reddish brown (5 YR 3/2) moist, clay; coarse moderate
prismatic breaking to coarse angular blocks; very sticky and
plastic, firm moist, hard dry; occasional fine lime noduless
calcareous; cracks continue through this horizon; gradual
boundary; pH Te8e

G2 42-63"+ Similar horizon to the above one except that slickensides are
evident on the prism faces.

Hange of characteristics

The colour of the surface soil may range from dark grey to almost black
and may have a very hard gramular structure when undisturbed. pH is nearly
always less than 8.0

Landnusé and. agricultural potential

Unit 6 is not cultiveted at the present time. There was no evidence in
the field of salinity or alkalinity and it is assumed that seasonal flooding
and heavy texture are the main reasons for the lack of cultivation. The
soils would require flood protection, but under irrigation would be suitable
for such crops as cotton, sugar cane and rice.

Site information

e  Soil name: UNIT 1l.

be Higher category classification: Hegosol intergrade to Reddish Brown
BEntic=Orthid? (4e.1-1). Revised 7th Approximation (1964).

ce Date of examination: 23 December, 1964.

de Authors: N. Mikenberg and G. R. Suggette

e, Location: Approximately mile 3 on the trail running southwest from Kahe,
Kilimanjaro Hegion, Tanzaniae.

f. Elevation: Unit extends between 2335 and 2290 feet.



go Land forms
i. Physiographic position of the sites Plains below Mount
Kilimanjaroe
iie lLand form of surrounding country: Flat and almost flat.
iiis. Microtopography: Nile
h. Slope: Class 1 = 0=2%

i. Vegetation and/or land-use: Natural vegetation, modified by the cutting

of selected trees for charcoal burning. Basentially thorn
savannah dominated by Acacia with many bare patches.

General soil information

5. Parent materisl: 014 alluvial materials overlying gravels of volecanic
origine ,

bs Drainages Class 3 -~ moderaltely well drained.

s Moisture conditions: Dry throughout the profiles

de Uroundwater depth: Unknown.

@« Stoniness or rockinesss Nils

f. Bvidence of erosion: Slight wind erosicn on the bare patches.

go Salinity or alkalinity: Class O - free,

he Human influence: Nile

Brief déscripﬁion of profile

Brown to dark brown, deep, clay loam over sgilt loam soil with very
weakly developed struciures confined to the upper profile. Porous, friable
and deep crackings The subsoil is highly calcareous below 30 inches - a
conbrast to the A horizons which are completely non-effervescent., pH is
less than 8.2, It is a nom-saline non-alkaline, good agricultural soil.
Gravels occur in the subsoil and represent about 80% of the horizons below
four feet.

Profile description

A1l OwT7W Dark brown (7n5 TR 3/2) moist and beltween brown to dark brown
(7.5 YR 4/4) and reddish brown (5 YR 4/4) dry, loam to clay
loam; weak, medium sub-angular blockys; shicky and plastic,
friable moist, slightly hard dry; porous with many fine
and medium pores; compon Tine roots and few coarse roots;
non—effervescent; gradual wavy boundary: pH T.5.

Al2  [elo™ Dark reddish brown (5 YR 3/4) moist and reddish brown
(5 ¥R 4/4) dary, clay loam; massive breaking to moderate
coarge sub-angular blocky; sticky and plastic, friable moist,
slightly hard dry; porous with many fine and medium pores;
few fine roots; non-~effervescent; vertical cracking fthrough
the horizon with % inch cracks about one foot apart:

=

clear smooth boundary; pH 7.5



AG  16-30"  Das  raddish brown (5 YR 3/3) moist and brown to dark brown
(7.5 YR 4/4) dry, s8ilt loam; massive breaking to weak coarse
sub-angular blockys; slightly sticky and slightly plastic,
s8lightly firm moist, hard dry; few fine pores; occasional
fine roots; cffervescent; cracks continue through thisg
horizon; gradual smooth boundary; pH 8.1e

Cl  30-51" Dark reddish brown (5 YR 3/3) moist and brown to dark brown
(7.5 YR 4/4) dry, silt loam; some white calcareous accumula~
tions along old root channels; massives inghtly sticky and
slightly plastic, slightly firm moist, and slightly hard drys
occasional fine roots; strongly calcareous; cracks stop at
top of this horizon; abrupt smooth boundarys; - pH 8.1.

€2 51-60"+ Dark brown (5 YR 3/2) matrix, moist with spots of pinkish grey
(7.5 YR 6/2) and dry colour brown (7.5 YR 5/4), gravel with
sandy loam inclusions; strongly calcareous;, gravels constie
tute approximately 80% of the horizon; pH 8.2.

Range of characteristics

Surface colours are usually dark brown or brown to dark brown, but a
broader range of subsoil colours of dark reddish brown (5 YR 3/3) to dark
yellowish brown (10 YR 3/4) has been accepted. Structures are always weak
and confined to the Al, the rest of the profile being massive. Surface
textures range beiween sandy loam and clay loam depending .to some extent
upon the degree of local wind erosion and proximity to gravel outcrops.
Subsoil textures are commonly, but not consistently, silt loam with gravels
invariably present in the lower subsoil. pH range 6.8-8.2.

Similar and associated soils

This is the deep phase within the unit. Medium and shallow phases occure

Land-use and agricultural potential

The deep and medium phases of this unit would be suitable for irrigation
and capable of producing a wide range of crops. The main limitation to the
general utilisation of the soils would be the inclusions of the shallow phase
which overlie gravels. Gravels seldom outcrop at the surface, but the
shallow soils could be difficult and sometimes impossible to level especially
when located at the highest elevations. It is estimated that the shallow
soils represent less than 10% of the unit and a good part of them could be
brought into produotion using sprinkler irrigation. Research into the
geology, water loss and to determine the best irrigation methods will be
essential.
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Site information

a. Soil Name: UNIT 21.
bhe Higher category classification: Grumusol-Andeptic?~Ustert (2.2-3.2).
Revised T+h Approximation (1964).
c. Date of examinations: 13 January, 1966.
d. Author: G. R. Suggett. ‘
2. Location: Miwaleni Springs irrigation area. 400 yards southeast of
Borehole 1 = 9%-miles due southeast of Moshi, Kilimanjaro
Region, Tanzanias
f. Rlevation: 2380 feet.
Zs Land forms
is Physiographic position: Gently sloping pediments below Mount
Kilimanjaro. '
iie Burrounding land form: Cently sloping to undulating.
iid. Microtopography:s Nil.
he Slope: Flat or almost flat to gently sloping 0-6%e.
i» Land use: Thorn bush savannah dominated by low Acacia. Coarse grasses
common. Cultivated upslope using local furrow irrigation for
maize, cotbon and beans.

General information on the goil

a. Parent material: Colluvial materials derived from Kilimanjaro Volcanics.
be Drainage class: C(Class 4 - wWell drained.

co Moisture conditions in profile: Dry throughoutb.

de Groundwater depth: Unknown.

8., Shtoniness or rockinesss Nil.

fo DErosion: Nil.

gs Salinity or alkalinity: Clasgs 0 - frees.

he Human influence: Nile.

Brief description of the profile

A dark reddish brown, deep, well drained, heavy clay soil, with very well
developed coarse angular blocky subsoil structure and characteristic deep
cracking. Surface structures during the dry season and especially under
cultivation break down readily to fine and medium granular, making the soil
not too difficult to work under ordinary farming conditions. The soil
throughout is very sticky and plastic when wet. Very deep rooting is usual.

The unit occupies a distinctive site on the lower pedimentary slopes below
Mount Kilimanjaroa.

Profile description

ALl 0-4™ Dark reddish brown (5 YR 3/4) moist and dark brown (7.5 YR 3/2)
dry, clay; strong fine and medium granularj sticky and
plastic; friable moist, loose dry; porouss common fine and
medium grass roots, occasionally clumpy; cracks appear at the
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surfaoe but are mostly filled by the granular surfaoce struoture;
nov—-effervesoent; gradual irregular boundarys pH 7.0

Al2 4-12"  Dark reddish brown (5 YR 3/4) moist and dark brown (7.5 YR 3/2)
dry, olay; ooarse moderate angular blooky; very stioky and
plastio, friable moist, firm dry; porous with few fine pores;
oommon fine grass roots; many oraoks pass through this
horizon, being approximately 6" apart and up to 3% inoh wide;
non-effervesoent; gradual wavy boundary; pH T.2e

Al3 12-38" Dark reddish brown (5 YR 3/4) moist and dark brown (7.5 YR 3/2)
dry, olay; very stioky and plastio, friable moist, very hard
drys few fine grass roots espeoially along ped faoes; one
major oraok up to 15" wide with several minor oraoks approxi-

mately 2 feet apart; non-effervesoent; gradual smooth boundary;
pH 704»1»

AC 38-60"+ Dark reddish brown (5 YR 3/4) moist and dark reddish brown
(5 YR 3/4) dry, olay; strong very oocarse angular blookyj
very stioky and plastio, extremely firm moist, extremely
hard drys non-porous; few fine grass roots: clay outans
are very oommon on ped faoes; major oraoks oontinue through
this layer; non-effervesoents pH T.4.

Range of oharaoteristios

This so0il is quite uniform over a large area ooinoiding.with uniformly
deposited voloanio parent materials and elevation. Colours are always dark
reddish brown (5 YR 3/4)0 Struotures are strong coarse angular blooky below
the top few inohes and textures always heavy olay.

Similar and assoolated sgoils

Downslope soils (Unit 31) are similar in struoture and texture but are
darker in oolour and have distinotive lime aooumulating horizonse.

Land-use and agrioultural potential

These soils are cultivated in some plaoes at the present time by the looal
population for orops suoh as maize, ootton and beans, espeoially where water
is available for primitive supplementary irrigation. Away from the logal
furrows preferenoe for wet season farming is given to less heavy textured
g0ils = but still within the olay range -~ both upslope and to the west of the
area desoribed.

This would be an exoellent soil for irrigation oapable of supporting an
almost unlimited variety of oropss The minor problems to irrigation would
be the slope of the land whioh sometimes falls within the Class 2 - gently
sloping 2—6% oategory, the broad, deep and very deep oraoks which would



involve high initial water intake although they would present no problem
after several months of cropping; and the heavy clay textures which might
Limit heavy mechanised farming during the wet season.

Site information

as  Soil names UNIT 23.
bs Higher category classifications: Intergrade Calcisol-Reddish Brown
Calciorthid (4.13). Revised Tth Approximation (1964).
c. Date of examination: January 1965.
de Authors:; N. Mikenberg and G. R. Suggett.
e. Location: 1% miles southeast of Kahe village on the road to Soko
Sigal Istate, Kilimanjaro Region, Tanzania.
o Tlevation: 2380 feet approximately.
go Land form: ‘
i» Physiographic position of the site: Plains below Kilimanjaroc.
iie. ILand form of surrounding couniry: Flat and almost flat.
iiie Microtopography: Nil.
he Slope: Class 1 = 0~2%.
i. Vegetation and/or land-use: Scattered saltbush and Acacia thorn bush,
+the former often corresponding to patches of surface salinitye.
Coarse salt ftolerant grasses are common in some parts and there
are many bare areas. Not cultivated. GCrazed by catile and
goals.

General soil information

a. Parent materisl: O0ld alluvial materials overlying volcanic gravels.

be Drainage: Class 4 - well drained.

Ceo HMoisture conditions: Dry throughout the profile-

d. CGroundwater depth: Unknowne ‘

e Stoniness or rockiness: Nils

£+ DBvidenceof erosion: Nile.

g« Salinity or alkalinity: Classes 1 and 2 - soils both slightly and
moderately affected by salts or alkali.

he Human influence: Nil.

PBrief description of profile

A very dark greyish brown over brown to dark brown and brown deep, sandy
loam s6il with much gravel in the topsoil which is loose and in contrast to
the compaction in the horizon immediately below. Structural development is
confined to the surface horizon which is moderately coarse angular blockys
There is a marked increase in pH below 14 inches corresponding to high salt
and alkali. This coincides with a TIC lithologic discontinuity.



13

Profile descrintion

ALl O=b Very dark greyish brown (10 YR 3/2) moist and greyish brown
(10 ¥R 5/2) dry, sandy loam; moderate, coarse angular
blockys slightly sticky and slightly plastic, friable moist,
slightly hard dry; common fine pores; common fine roots;
occasional fine rounded gravels; gradual smooth boundarys
PH Ts5a

Al2 514" Very dark greyish brown (10 YR 3/2) moist and greyish brown
(10 YR 5/2) dry, gravelly fine sandy loam with common very
fine gravels; massive compact horizon; slightly sticky and
slightly plastic; very firm moist, very hard-dry; calcare-
ous; common fine roots and old root channels with iron
staining; abrupt smooth boundarys; pH T.8.

IIClca Brown to dark brown (7.5 YR 4/4) moist and brown to dark brown
14-33" (7.5 YR 5/4) dry, gravelly fine sandy loam; massive, non-
sticky and slightly plastic, very friable moist; strongly
calcareous; occasional very fine roots at top of horizon;
not as compacted as above horizon; gradual smooth boundarys

pH 9a4+o
IIC2ca Dark brown (7.5 YR 4/4) moist and dark brown (7.5 YR 4/4) dry,
33-58"+ very gravelly sandy loam; massive; strongly calcareous;
PH 9n4+m

Note: There are characteristically many salt patches within this unit.
The present profile had no salt accumulation at the surface.

Range of characteristics

Colours are not always so grey or.dark at the surface and range between
very dark greyish brown (10 YR 3/2) and brown to dark brown (7.5 YR 4/4).
Subsoil textures are variable in the range sandy loam to gravel. The amount
of included gravels varies from profile to profiley, and the soils are usually
weakly developed. The unit should be regarded as iransitional between
Unit 11 and the saline-alkaline Unit 32, It contains many inclusions of
bothe

Land=-use and agricultural potential

These soils are not cultivated and because of strong patchy salinity and
alkalinity, pariticularly in the subsoils, reclamation would be essential
before they could be used for irrigation.
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Site information

as. Doil name: UNIT 24,
b, Higher category classification: Reddish brown.Orthid (4.1). Revised
7th Approximation (1964).
¢e Date of examinations Jamary 1965.
do Authors: Ne Mikenberg and G. H. Buggett.
. Location: Approximately 2 miles southwest of Kahe village on the road
to Soko Sisal Estate, Kilimanjaro Hegion, Tanzania.
fo Hlevations 2290 feet approximatelys.
g« Land forms
i. Physiographic position of the msite: Plains below Mount
Kilimanjaroe.
iie Land form of surrounding countrys TFlat and aimost flat, but
, sloping away more steeply easiwards fo the Rau River,
iii. Microtopographys: Nil.
he Slope: Class 1 — 0-2% increasing o Class 2 ~ 2-6% eastwards.
is Vegetation and/or land~uses Clump grass with patches of "wild sisal®,
saltbush and thorn and with some mature Baobab. Cultivated
in part, with local irrigation for cotton and maize

General soil information

a» Parent material: Alluvial - colluvial materials originally derived from
the Kilimanjaro volcanics.

bs Drainage: Class 4 — well drained.

co Moisture conditions: Dry throughout the profile.

ds Groundwater depth: Unknowne

2o Stoniness or rockiness: Nil.

fa Bvidence of erosions Nil, i

geo Salinity or alkalinity: Class 1 - slightly affected.

he Human influences Nil.

Brief degcription of profile

A dark reddish brown to reddish brown overlying reddish brown, deep,
weakly developed, medium textured soil. Textures fall within the moderately
fine range in the subsoil which is strongly calcareous. Lower subsoils are
gravellys :

Profile description

A1l 0-10"  Dark reddish brown to reddish brown (5 YR 3/3 to 5 YR 4/5)
both moist and drys; silt loam; weak medium and coarse
granulars slightly sticky and slightly plastic, very friable
moist, soft dry; common fine roots; common fine pores;
gradual smooth boundarys; pH 8.0.
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Al2 10-18" Dark reddish brown to reddish brown (5 YR 3/3 to § YR 4/5)
both moist and dry, silt loam; weak coarse and medium sub-
angular blocky; slighily sticky and slightly plastic, friable
moist, slightly hard drys common fine roots; common fine and
few medium pores; gradual smooth boundarys; pH 8el.

¢l 18«24"™ Reddish brown (5 YR 4/5) both moist and dry, silty clay loams
massive; sticky and slightly plastic; few fine roots;
effervescent; gradual boundary; pH 8.2.

g2 24~46"  Reddish brown (5 YR 4/5) both moist add drys; slightly
gravelly clay loam; massive; sticky and slightly plastic,
friable moist, slightly hard dryj;. occasional fine roots in

upper horizons sitrongly calcareouss; gradual boundarys
pH 8.2,

C3  46-50"+ Reddish brown (5 YR 4/5) both moist and dry; gravelly clay
loam; massive; strongly calcareous; pH 8.2.

Range of characteristics

The colour range in both moist and dry states is dark reddish brown to
reddish brown (5 YR 3/3 ~ 5 YR 4/5). Textures are usually silt loam at the
surface becoming more clayey with depthe. Subsoils are always strongly
calcareous. pPH To9~8¢4.

Similar and associated soils

The soils of this unit have much in common with Unit 11, but they are
redder in colour with slightly saline subsoil.

Land-use and agricultural potential

These soils are cultivated by irrigation whenever water is available
and could be included within a major irrigation scheme in the area. Sub-
soils are usually slightly saline. A variety of crops could be grown
under irrigation and responses would be similar to those of Unit ll.

Site information

ae Soil Name: UNIT 25.

be Higher category classification: Brunizem.Argiustoll (5.63). Revised
Tth Approximation (1964).

ce Date of examination: September 1964.

do Authors:s G. H. Robinson and G. R. Suggebt.

e. Location: Approximately 15 miles due southeast of Miwaleni Springs,
Kilimanjaro District, Tanzania.
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o Blevation: 2360 feet approximately.
g« Land forms
ie Physiographic position of the mite: Low lying valley bottom
flood drainage linss.
iie DLand form of surrounding countrys Flat and almost flat.
iii. Microtopography: Nil.
he Slopes Class 1 - 0-2% flat or almost flate
i. Vegetation and/or land-uges Vegetation is dominantly coarse grasses many
of which are water tolerant. Not cultivated at present due to
lTow lying position and susceptibility to wet season flooding.
Small salt patches may ocour as inclusions.

General soil information

2. Parent materials O0ld alluvial clays derived originally from
‘ Kilimanjaro volcanicse.

be Drainage: Class 2 - imperfeotly drained soils.

¢c. Moisture conditions: Moist throughout the profile.

d» CGroundwater depthe: Unknowne

ee Stoniness or rockiness: Nil.

. BEvidence of erogion: Nil.

g Dalinity or alkalinity: Class 0 = free.

he Human influences Nil.

Brief desoription of profile

Very dark brown over dark reddish brown, deep, heavy clay or clay loam
sorls. A& firm, stiff clay subsoil is usual and a black organic surface
occurs in some of the lowest lying and more frequently flooded profiles.

Profile description

AL Q6" Very dark brown (10 YR 2/2) moist, clay loam; moderate medium
granular; slightly sticky and plastic, friable moist; high
organic matter content; many fine and medium roots; gradual
smooth boundary; pH 6.8

Bl  6-12n Dark reddish brown (5 YR 3/2) moist, clay; moderate fine
gramlars sticky and plastic, friable moist; few fine pores;
few fine roots; clear smooth boundary; pH Tel

Bei  1e~24"  Dark reddish brown (5 YR 3/3) moist, clay; weak medium sub-
angular blockys sticky and very plastic, firm moist; few
fine rootss gradual smooth bourdarys; .pH Te6e

B22 24-36" Dark reddish brown (5 IR 3/3) moist, clay; moderate, medium
sub-angular blocky; sticky and plastic, firm moist; few fine
black concretions; gradual smooth boundarys; pH T.7.
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B23  36-58"+ Dark brown (7.5 YR 3/2) moist, clay; sticky and very plastic,
firm moist; few fine black concretions; occasional medium
gravels; pH T.8.

Range of characteristics

Surface colours range from dark brown to very dark greyish brown and
subsoil colours from dark reddish brown to dark greyish brown. In the
lowest lying areas a thin black orvanic/clay surface occurs. pH ranges
vetween 6.8 and 8.2 with some profiles slightly calcareous, especially in
the subsoils BSubsoils range from firm to very firm and are always heavy
clay. Surface textures are clay or clay loam.

Similar and associated solils

In some parts, near ithe boundaries of the unit in the west, small areas
of saline/alkaline soils have been included. These do not form more than
10% of the unit. In some places the soils grade into Unit 4.

Land-use and agricultural potential

The unlt is not cultivated at the present time due mainly to flooding.
During the survey perlod, immediately following the heavy rains, much of the
unit was under more than a foot of floodwater. These waters originate as
overflow from the Rau River and pass slowly southeastward through the area.
Unit 25 requires much flood protection and the reclamation of some saline/
alkaline spoils but could be highly productive for a range of crops under
irrigation.

Site information

a. So0il name: UNIT 28.
b. Higher category classification: Natrustoll? (5.66). Revised 7th
Approximation (1964).
c» Date of examination: October 1964.
de Authors: . H. Robinson and G. R. Suggett.
e. Location: Bast of the Mue River and 200 yards south of the railway
crossing on the Kahe Road; Kilimanjaro Region, Tangania.
£f. Elevations 2315 feet approximately.
g, Land form:
i. Physiographic position of the site: Plaine.
ii« Land form of surrounding country: Flat and almost flat.
iii. Microtopography: Nil.
he Slope: Class 1 = 0=2%.
is. Vegetation and/or land-use: Coarse grasses with a few palms. Many
large bare areas.
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(eneral soil informabion

a. Parent material: Fluvio-colluvial materials of volcanic origine.
. Drainage: Class 4 - well drained.

c.  Moimiure conditionss Dry throughout the profile.

de CGroundwater depth: Unknown.

e, Stoniness or rockinesss Nil.

o Bvidence of erosion: Nil.

gs Salinity or alkalinitys:s Class 3 - strongly affected.

he Human influence: Nil.

Brief description of profile

4 dark reddish brown, deep, friable, deep cracking, non-saline
alkaline clay soil. Sitructures are well developed angular blocky in the
B horizons. A strongly calcareous profile. The soil dries out to depth in
the dry seasgon with coarse craoking to more than 2 feet.

Profile desgcrivtion

41 0-5" Dark reddish brown (5 YR 3/2) dry clay; moderate coarse
blocky structure breaking teo fine and medium angular blockys
sticky and plastic, friable moist, slightly hard dry;
strongly calcareouss; common fine roots; cracks from one to
two inches wide pass through the horizony clear smooth
boundarys; pH 9e6.

Al2 Bl 3n Dark reddish brown (5 YR 3/2) dry, clays fine sirong
angular blockys sticky and plastic, friable moist, hard dry;
strongly calcareous; common fine roots; cracks continue
through horizon; olear smooth boundary; pH 9.2, .

B 13-24"  Reddish brown (2.5 YR 4/4) dry, clay; moderate medium
angular blockys; sticky and plasiic, friable moist, hard dry;
strongly calcareouss; few fine rootss cracks, many of which
are 8till one inch or more wide pass through this horizons
gradual boundary: pH 9.2.

Co  24-48"  Dark reddish brown (2.5 YR 2/4) dry, clay; massive; very
gticky and plastic, friable moist, hard dry; strongly

calcarsous; pH 90

Range of characterigtics

Surface colours range between dark reddish brown and darx reddish grey.
Structures are always well developed and invariably sirong fine angular
blocky a few inches below the surface. pH ranges between 8.6 and 9.6,
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Land—-use and agriculiural potential

Thisg is a nom-agricultural smoil at present. Major reclamation would be
nacessary before it could be used for cultivabtions This would be expensive
and not easy because of high sodium content and heavy clay texture.

site information

a&a . Soil namet UNIT 31.
be Higher category classification: Reddish Chestnut.Ustoll (5.6). Revised
Tth Approximation (1964).
c. Date of examinations August 1964.
de Authors: G. H. Robinson and G. R. Suggett.
@e Location: 200 yards approximately eastward of Miwaleni Springs,
Kilimanjaro Region, Tangzania.
fo Elevation: 2360 feet approximately.
go Land form: .
i» Physiographic pogition of the site: Regular pedimentary foot-
slopes below Mount Kilimanjaro.
iie Land form of surrounding ocuniry: Flat and almost flate.
iii. Microtopography: Nil.
ho Slope: Class 1. .- 0-2% flat or almost flat.
ie Vegetation and/or land-use: Vegetation consists mainly of coarse grasses
with occasional thorn trees and scrube. The unit is limited in
extent and quite calcareous, but its closeness to settlements
near the Springs has caused it fo be cultivated in parts on a
shifting agriculitural basis, for such c¢rops as maize and cobtons

General soil information

as, Parent materials Colluvial materials derived from the Kilimanjare
volcanicse , '

be Drainage: Class 3 = moderately well drained soilse

Go Moisture conditions: Slightly moist in the lower profile.

d. CGroundwater depth: Unknowns

2, Stoniness or rockiness: Nile

£+ BEvidence of erosion: Nil.

g. Salinity or alkalinity: Class 1 - slightly affected.

he Human influence: Cultivated some years previously but returned 4o low
busgh conditions with much weed covers

Brief descripbtion of profile

Brown over very dark greyish brown, deep, lime accumulating slightly
saline-non-alkaline clay soilse, Structures are always coarse, well developed
prismatic, but break readily to coarse angular blockye. Cracking occurs to
depth. The most ouistanding feature is the accumulation of lime in the upper
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mid~profile. This takes the form of flecks and quite large soft irregular
nodules « usually greyish or greyish brown in colour.

Profile description

Al D6V Brown (7.5 YR 4/2) moist, clay; moderate medium granular;
very sticky and very plastic, firm moist; calcareous; common
fine and occasional medium rootss clear smooth boundary;
pH 8«9 Qs

B2l 6-19" Very dark greyish brown (10 YR 3/2)'moist, clays; well developed
coarse prismatic which breaks readily into angular blocky peds;
very sticky and plastic, firm moisgts few finé and medium
pores; many light grey soft irregular lime nodules and minor
flecks of lime are present throughout the horizon; strongly
calcareous especially at carbonate accumulation spots; some
penetrating of Al material through minor cracking; gradual
smooth boundary; pH 8.4

B22  19-36"  Dark brown (10 YR 3/3) moist, clays prismatic as above,
breaking to coarge angular blocky; very sticky and very
plastic, very firm moist; highly calcareous; some penetra
tion of Al material down cracks; gradual smooth boundarys
pH 8»5@

B3 36-64"+ Dark brown (10 YR 3/3) moist, clay; weak prismatic to
nassivey very sticky and plastic, firm moist; strongly
ralcareouss pH 8. 6.

Range of characteristics

Colours of the surface horizon range from brown to dark greyish brown
and the subsoil from very dark greyish brown to brown. Observations during
the dry season show the surface %o be extremely hard with cracks 1-3% wide
penetrating deep into the subsoils. Depth to the lime nodules within the B
horigonsg ranges from 10-20 inches, the number of soft nodules ranging from
few to many. pH ranges between 88,6 but readings up to 9 have occasionally
been recorded in the subsoil.

Similar and associated solls

Unit 31D mapped during the detailed survey between the Rau and Mue
rivers ig a similar lime accumulating soil, but with a much darker,
organic surface, and less well developed structure.

Land=use and agriculitural potential

Used at present on a shifting agricultural basis for the cultivation of
corn and cotton, these goils would be suitable for a limited range of crops
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at the present time. Reclamation would not be too difficult although the
heavy clay textures are nobconducive to easy drainage or leaching.

Site information

& S0il name: UNIT 32,

b. Higher category classification: Solonetzic-Reddish Brown, Orthid (4.1).
Revised Tth Approximation (1964).

co Date of examination: November 1964.

de Authorss G, H. Robinson and G. R. Suggette

eo Location: Approximately 1000 yards east of the Mue River and 300 yards
north of the Kahe-~Taveta railway line, Kilimanjaro Region,
Tanzania.

fo Elevation: 2320 feet.

ge Land forms

is Physiographic position of the site:’ ™lluvial plain beiween the
Rau and Mue Rivers.
iis Land form of surrounding country: Flat and almost flate
iii. Microtopography: Nil.

he Slope: Class 1 - 0-2% flat or almost flat.

is. Vegetation and/or land-usges Dominant vegetation is palm with mome coarse
grass especially in clearings. Occasional thorny Acacia. Many
bare areas and surface salt patches. WNot cultivated, but fre-
quently rough graszed particularly in the new growth after
burning.

General soil information

a. Parent material: 0ld alluvium originating from the Kilimanjaro
volcanicse

bs Drainage: Class 3 - moderately well drained.

c. Moisture conditions: Moist below three feet

de Groundwater depth: Unknowne

g. Otoniness or rockinesss Nila

f. Bvidence of erosion: Nile

g. Salinity or alkalinitys Class 3 - strongly affected.

he Human influence: Nile.

Brief description of profile

Black, over brown and dark greyish brown, deep, saline-alkaline clay
soils. Deep cracking in the dry season. Effervescent subsoils with some
lime accumulation as small soft lime nodules in the B2. pH is high through-
out; all subsoil horizons being 9.6 or more. Moderate coarse structures are
ugual in the B horizons and clay skins are present on ped faces in mid
profile. Clay throughout.
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Profile descrivtion

AL O-d® Brack (10 ¥R 2/1) moist, ¢ aaé gtrong coarse sub-sngular
blocky breaking to ﬁtrongié%a ulars very sticky and plastie,
friable moigt; few fine pores; common fine roots; surface
cracks from & 4o 2 inches are common; c¢lear smooth boundarys
DH 8@ 8@

BL  4el1W Brown (10 ¥R 4/3) moist, clay; mwmoderate medium sub-angular
blockys sticky and plastic, friable moigty ' few fine and few
medium pores; ocalcareous; few fine rootsy few fine rounded
gravelss cracks continue through this horizony olear smooth
boundarys pH 9e6e

B2L 11~19"  Brown (10 YR 4/3) moist, clay; moderate medium subwangular
blockys; very sticky and plastic, friable moist, hard dry;
highly calcareouss; small soft lime nodules are commony few
fine roots; some cracking; clear smooth boundarys pH 9.6

B22 19-36"  Dark greyish brown (10 YR 4/2) moigt clayy moderate medium to
coarse sub-angular blockys very sticky and plastie; friable
moigt, hard drys; calcareousy patchy thin clay cutbans.

B3 36-54" Dark greyish brown (10 YR 4/2) moist, clay; weak coarse
blocky; very stickyend plastic, friable moist; pH G 6o

Range of charvacteristics

The colour of the A horigon may range from dark brown to black and in
thickness from 4 - 10", Cracks in some profiles extend to 30 inches in the
dry season. Subsgoil colours range from brown to dark greyish brown. There.
is variation in pH, especially at the surface. Some subsoils are mottled,
usually with pale brown (10 YR 6/3).

Land-use and agricultural potential

These soils are not suitable for culitivation in their present condition
due to high salt and exchangeable sodium content. Reclamation would not he
sagy and would reguire large amounts of amendments.

Site information

2+ S0ll names UNIT 32K.

b,  Higher category classification: Alluvial intergrade to Reddish Brown s
Natrargid (4.23)s Revised Tth Approximation (1964).

cs Date of examination: 9th September, 1966,

de Authors G. R, Suggette
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Lad

¢. Loocation: Approximately 5 miles due gouthwest of Kahe Station,
Kilimanjaro Region, Tanzania.
To  Blevations 2275 feet approximately.
s Land forms
ia  Physiographic position: Cently sloping plains below Mount
Kilimanjarge
iis Surrounding land forms CGently eloping.
iidle  Microbvopographv: Nil.
ho  Slope: TFlat or almost flat — 0-2%.
is  Vegetation am&/or land-uges Dominant vegebation is saltbush with common
salt tolerant succulants, coarse grasgses and scrub. No culti-
vation but grazed by Masai caltle and goals seasonally.

General soil information

as Parent material: TFluvio-colluvial materials overlying gravels., All
originally derived from the Kilimanjaro Volcanicse

bs Drainage: Class 4 -~ well drained.

ce Hoisture conditions: Dry throughout.

des CGroundwater depth: Unknowne

8. otoniness or rockinesss Nil.

fo Hvidence of erosion: Slight wind erosion.

g. Salinity or alkalinitys Class 3 ~ highly salinewalkaline. Many large
bare patches.

he Human influences Nil.

Brief description of profile

Colours grade from a dark brown surface through a dark yellowish brown
subsoil to dark greyish brown below 3 feet. Textures vary, with sandy loam
and sandy clay loam common in the top soil. Texbures are influenced by
coarse sands and gravels below. A weakly developediA/C profile, s$i1l
strongly alluvial in character with definite horizonation. The whole
profile is highly saline-alkaline with pH values everywhere in excess of
9.6 (La Motte)» Highly effervescent throughout.

Profile description

A1l Q-2 Dark brown (10 YR 3/3) moist and brown to dark brown (10 YR
5/3) dry, sandy loams;: non sticky and slightly plastic, loose
moigt, loose dry; abrupt smooth boundarys; pH Jebie’

Al2  2-1em Dark yellowish brown (10 YR 3/4) and yellowish brown (10 YR
5/4) dry, sandy clay loam; massive, slightly laminated
breaking to weak angular blocky; slightly sticky, slightly
plastic, friable moist, slightly hard drys; highly effervescent;
common fine pores; very frequent fine roots; gradual wavy
boundary; pH Geb+e
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Gl 12-23"  Dark greyish brown (10 YR 4/2) and brown to dark brown (10 YR
5/3) dry, gritty clay loam; massive; slightly sticky,
slightly plastic, friable moist, slightly hard drys highly
effervescent; few fine and very fine rootssy gradual wavy
boundary; DpH 964

G2 23-31"  Dark greyish brown (10 YR 4/2) and brown to dark brown (10 YR
5/3) dry, gritty loam with weathered caliche and occasional
voleanic gravels; massive; non sticky, non plastic, loose
to very friable moist, slightly hard drys highly effervescenty
occagional fine and very fine roots; diffuse wavy boundary;
PH 9o 64a

€3  31-38"  Dark greyish brown (10 YR 4/2) and brown to dark brown (10 YR
4/3) dry, mixture of fine gravels, grits and loamy; massive;
non sticky, non plastic, loose moist; extremely hard dry;
highly effervescent; gradual smooth boundary; pH 9.6+s

C4  38-56"+ Dark greyish brown (10 YR 4/2) and yellowish brown (10 YR 5/4)
dry, coarse, sandy loam; massive; slightly sticky, non
plastic, very friable moist, hard dry; highly effervescent;
very occasional fine roots; pH o6+

Hanee of characteristics

Dark greyish brown (10 YR 4/2) subsoil colours are very characteristic
of this unit. BSurface colours are always dark brown to dark yellowish brown.
Textures are very variable, although the surface is always moderately
coarse textured and invariably loose. Coarse and fine gravels may be common
often forming distinct gravelly layers that may be cemented with calcium
carbonate, pH is always very high within the range 8.6 —~ 9.6+ (La Motte).

Similar and associated soils

In the east this unit grddes into Unit 32 which is fine textured with
well developed siructure. The soils are, however, distinct with only very
high salinity and alkalinity in commone

Land-use and agricultural potential

This soil is non-agricultural at present. Reclamation would be very
expensive and not an economical proposition bearing in mind available unused
lands close by. The saline-alkaline condition of the soil is generally cone
tinuous with large areas either completely bare or dominated by saltbushe
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Site information

as Soil name: UNIT 3.
be  Higher category classifications Reddish Chestnut intergrade to Brunizem,
Ustoll (5.6)s Revised 7th Approximation (1964).
ceo Date of sxamination: November 1964.
da Authors: G, H. Robinson and G. R. Suggette
@, Location: Approximately 2% miles due south of Miwaleni Springs,
Kilimanjaro Region, Tenzania.
fo Elevation: 2290 feet.
& Land forms
is Physiographic position of the mite: Alluvial plaine
i1ie Iand form of surrounding country: Flat and almost flat.
iiie Microtopography: Nile
he Slope: Class 1 = 0-2% flat or almost flate
ie Vegetation an&/or,landmuses The natural vegetation ig open grassland,
but clumpe of trees are usually common. In the lowest lying
areas patches of swamp grass ocoure. Nesr habitations where
flooding is not a merious problem the soils are cultivated for
a range of crops, bubt especially corn, cotton and castor.

General soil information

as Parent materials Old calcareous alluvium with more recent organic
acoumuilations.

be Drainage: Clagg 1 - poorly drained.

cs Moisture conditiong: Moist throughout profile.

ds Groundwater depth: Unknowne

@« Stoniness or rockiness: Nile..

fo Bvidence of erosions Nile

g« Salinity or alkalinity: Class O - free with some spots of Class 2 -
moderately affectede

he Human influence: Culbivation only in parts of the unit near Kaheo

Brief description of profile

Very dark grey or black over dark grey and pale brown, deep clay soils
with a highly organic surface and highly calcareous subzoil. Textures are
uniformly clay throughout and structures moderate. There is always a
contrast in effervescence between the topsoil which is seldom calcareous
and the highly calcareous subsoil. Poorly drained and susceptible to long
period of flooding during the major rainy season.

Profile description

Al 05" Very dark grey (5 YR 3/1) moist, clay with a high organic
matter content; ocoarse and medium moderate granmilar held
together by many fine and medium grass roots; sticky and
plagtic, friable moist; non-calcareous; clear smooth
houndarys pH Te2e
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A3 Hell¥ Very dark brown (10 YR 2/2) moist, clay; moderate coarse and
modium gramulary sticky and plastic, friable moimts mnon-
calcareous; common to many fine fibrous grass roots; few
fine pores; gradual smooth boundarys; pH Te4e.

B2l 12-32"  Combination of dark grey (10 YR 4/1) and very dark greyish
brown (10 YR 3/2) clay with oommon white flecks of calcium
carbonate; massive; highly calcareous; sticky and plastics
friable moist; clear smooth boundary; pH 8.0

B22 32-60"+ Pale brown (10 YR 6/3) moist, clay; some lighter pale brown
areas suggesting iron segregation; sticky and plastic, friable
moigts occasmional fine gravels; a very strongly calcareous
horizon; pH 8+4s

Range of characteristics

A broad range of characterisitics have been accepted although basically
the soil consists of highly organic, dark, horizons overlying a highly
calcareous subsoil. Surface colours range between very dark grey and black
and subsoil coloursg within the calcareous zone between dark grey and pale
brown. pH ranges between 7.2 and 8.6 with great variability from profile
to profile. Textures are always clay and structures may be weakly prismatic.

Similar and associated soilsg

The general form of this soil with a dark non-calcareous topsoil over—
lying a very highly calcareous subsgoil is similar to Unit 43, which is
however much better drained, under forest and not susceptible to flooding.

Land-use and agricultural potential

These soils are not much utilised for agriculture except near to Kahe
village where flooding is not a problems Although subsoils are slightly
saline, good crops of cotton, maize and castor are obtained. Shallow 100t
ing crops seem to do particularly well. Over the greater area the soils
could not be utilised for general sgricultural production without large
scale drainage and protection works. .Floodwaters from the Rau River cross
Unit 25 in the north and continue southeastward through the present unit.

Site information

a. Soil name: UNIT 35.

b. Higher category classification: Solonetzic-Reddish Chestnut, Natrustoll
(5.66)s Revised Tth Approximation (1964).

c» Date of examination: September 1964.

do Authors: G. H. Robinson and G. R. Suggetts
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@o  Locatlon: Detween the Rivers Mue and Soko, spproximately l% miles norih
of the junctlon, Kilimmnjaro Region, Tanzania.
fo Wlevations 2280 feet,
ge Land form:
ieo Physiographic position of the site: Plain.
ile  Land form of murrounding country: Flat and almost flate
iiie Microtopographys Nil.
he Blope: 0=2% flat or almost flat.
ie Vegetation an&/or land-use: Vegetation is dominated by large, mature
palms, but bare areas and salt flais are extensive and devoid
of vegetation. Coarse grasses are common in some parts and
the vegetation is salt tolerant.

General Soil information

as Parent material: 0ld alluvial materials of volcanic origin.

bs Drainage: GClase 3 - moderately well drained.

co Moisture conditions: Moist throughout the profile.

ds Groundwater depth: Unknown.

e« Stoniness or rockiness: Nil.

£f» Evidence of erosion: Nile

ge Salinity or alkalinitys Class 3 - strongly affecteds

he Human influence: The thickness of the salt crust varies or may be
absent due {o trampling and mixing by cattles

Brief descripbion of profile

Dark reddish brown over dark reddish grey and light brownish grey, deep,
saline~alkaline, clay loam over clay soils. Structure is mainly weak coarse
blockye The soils are porous, friable and moderately permeable. Reaction
ig high with all pH readlngs 9.6 or more (la Motte) "Surface malt accumula~
tion is well marked with %" grey-white salt crust which may be seasonale

Profile descrivtion

AL O-g® Dark reddish brown (5 YR 3/2) meist; clay loami weak medium
sub-angular blocky; slightly sticky and plastic, friable
moists highly effervescent; common fine and medium pores;
a dense surface layer of hardened salt is present at the
surfacey complete absence of vegetation at the sample site;
gradual smooth boundary; pH 9.6

B2 416" Dark reddish grey (5 YR 4/2) moist, clay; weak medium blockys
sticky and plastic, friable moist; few fine and medium poress
some fine old dead roots preserved within this horizon and
lower part of the above horigons highly effervescent;
gradual smooth boundary; pH 9.6e
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BC  16-24"  Light brownish grey (10 TR 6/2) moist, clay with some mand
grains or stable aggregates that do not readily break downs
weak fine and medium sub-angular blockys sticky and plastic,
friable molsty common fine and few medium poress highly
effervescentsy gradual smooth boundarys; pH e 6.

G 2456  Light brownish grey (10 YR 6/2) moist, clay, with many stable
aggregates of coarse sand sizej sticky and plastic, friable
moist; pH 9e6e

Range of characterisiics

The colour of the AL horizon ranges between dark brown and dark reddish
brown and some clay textures occur. The thickness of the salt crust varies
from place to place. It is not continuous but occurs in the shallow pans
where vegetation is absent and -is probably seasonal. pH is always high and
with few exceptions above 9.0.

Similar and agsociated soils

A s0il unit 35H has been mapped which is similar to Unit 35 but is under-
lain at depths ranging from 10-24" by a hard caliche-like material. It ism
considered & phase of Unit 35.

Land-use and agricultural potential

Unit, 35 is not cultivated due to high salinity and alkalinity and pro-
duces almost no pasture, although a few goats are kept, finding their
grazing mainly near the Mue and Soko Rivers. It would be expensive to
reclaim for irrigations '

Site information

a. Soil name: UNIT 38.
be Higher category clagsification: Regosol intergrade to Solonetz. Tropept?
(3.5)e Revised Tth Approximation (1964).
cs Date of examination: September 1964.
do Aufthors: G. H. Robinson and G. R. Suggett.
@ Location: Approximately 2 miles due south of Miwaleni Springs between
the Rau and Mue Rivers, Kilimanjaro Region, Tanzania.
£ Blevation: 2330 feet approximatelv.
gs Land forms
i. Physiographic position of the site:s Low lying ridge.on the old
alluvial plain between the Rau and Mue Rivers.
ii. Land form of surrounding countrys Undulating.
iii. Microtopographys Nil.
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dlopes  Class 1L -~ flat or almost flat 0-2% increasging away from the gite
to Class 2 — gently sloping 2-6%.

Vegetation and/ar land-use: Coarse grasses form the dominant vegetation
with some thornbushe The unit is never cultivated except where
moejor inclusions of the non-saline non-alkaline Unit 22 occurs
near setbtlements.

General soil information

&a

be
Ce
do
Se
fo
o
he

Parent material: 01ld fluvio-colluvial materials derived from the
Kilimanjaro Volcanics.

Drainage: Class 4 - well drained.

Moigture conditions: Slightly moist throughout the profile.

Groundwater depths Unknowne

Stoniness or rockiness: Nil.

Bvidence of erosion: Nile

Salinity or alkalinitye Class 2 = moderaiely affected.

Human influences Nile.

Brief description of ﬁrofile

A dark reddish brown, deep, weakly developed, saline-alkaline clay soil.

Weak gramular surface structures become massive below 1218 inches with a
corresponding increase in stickiness and plasticity. Salt accumulation
ocours at the surface. pH is lower immediately below the surface but rises
40 9.6 in the subsoil.

Profile desgcription

All

05 Dark reddish brown (5 YR 3/3) moist, .clays weak medium
gramulars slick black surface condition due to black alkalij
gticky and plastic, friable moists strongly calcareouss
poress common fine grass roots; clear smooth boundarys
PH 966,

Al2  5-16" Dark reddish brown (5 YR 3/2) moist,clays weak coarse

Cl

ce

gramular; sticky and plastic, friable moist; calcareous;
fine and few medium pores; few fine roots; gradual smooth
boundary; pH 8.4.

16-28"  Dark reddish brown (5 YR 3/3) moist,clay; massive; sticky
and plasticy friable moisty calcareousy few fine rootss
gradual smooth boundary; pH 8ede

28-42"  Dark reddish brown (5 YR 3/3) moist,clays massives very
sticky and plasticy calcareous; occasional fine roots;
gradual smooth boundary; pH 9.2,
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03 42-52"; Dark reddish brown (5 YR 3/3) moist, clay; massivej very
sticky and plastic, firmy calcareous; pH 9.6

Range of characteristics

Within this unit +the colour of the surface horigzon may range from brow:
to dark reddish brown and the subsoil from reddish brown to reddish grey.
Salt acoumulation occurs in patches at the surface often under the grass
coveres Surface textures may be clay loams pH values range.between 805 «
9.6 without any real gradation and although highest at the surface mid-
profile horizons may have the lowest pHe The soils are never well developed
structurally.

Similar and associated soils

This soil has much in common with the upland phases within Complex 22
and in most instances appears to represent degenerate areas into which the
saline-alkaline conditions have encroached.

Land-uge and agricultural potential

Unit 38 is not cultivated due to high salinity and alkalinity, although
inclusions of the non-saline - non-alkaline Unit 22 are often used for small
farms growing corn and cotton. It supports only a poor quality wild pasture
of coarse salit-tolerant grasses. Heclamation would be necessary before these
soils could be used and whilst this would not be economical on a large scale
at the present time, small inclusions of this'unit within a major irrigation
scheme, could be recovered without too much difficulty or expense.

Site information

ae Soil names UNIT 43.
b. Higher category classifications BrunizemsArgiustoll (5.63). Revised
Tth Approximation (1964).
ce. Date of examination: October 1964.
de Authors G. R. Suggetto
2o Location: Within the Kahe Forest Reserve on the main road to Soko Sisal
Estate from Kahe. Site within + mile of the Rau River due
southeast of Kahe, Kilimanjaro Region, Tanzania.
fs FElevations: 2290 feel approximately.
gs Land Torm:
i. Physiographic position of the site: Old river terrace, not
part of the present flood plain.
iie. ILand form of surrounding country: Flat or almost flate
iii. Microtopography: Nil.
he Slope: Class 1 - flat or almost flat 0-2%.
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ie Vegetation and/or land-use: The vegetation is high continuous forest
withvthick wpody undergrowths The site described here is not
cultivated, but parts of the unit near the Rau River have been

cleared and cultivated for a variety of crops, particularly
maize and cottone

General soil information

ae Parent material: O0ld calcareous alluviums

b. Drainages Class 3 -~ moderately well drained.

Ce Moisture conditions: Slightly moist throughout the profile.
de Groundwater depth: Unknowne

@s Otoniness or rockinesss Nile

fo Bvidence of erosion: Nile

go Salinity or alkalinity: Class O = free.

he Human influences Nil.

Brief description of profile

A very dark brown over brown to dark brown, deep, clay loam over clay,
moderately welldrained, forest soll with high organic matter concentration
at the surface. There is a marked contrast between the topsoil which is
non~effervescent and the brown to dark brown subsoil which is highly
calcareouss A weak crumb structure is common in the top horizon and leaves
and. other vegetative residue form an undecomposed Ol layer throughout most
of the unit. The forest is a dominant influence and the soils could
deteriorate rapidly with its removal.

Profile description

01 1-07 Leaves, twigs and other vegetative residues forming an almost
continuous layere

AL 0-9% Very dark brown (10 YR 2/2) moist,; clay loam; fine and
medium moderate crumbs nonsticky and nonplastic, very friable
moist; non~effervescent; common micro and very fine pores;
many fine and common medium living roots; +this horizon has an
obvious high organic matter content;  abrupt smooth boundarys;
pH 70 80

B2t 9-221 Very dark brown (10 YR 2/2) moist, clay; moderate medium
angular blockys; sticky and slightly plastic, friable moistj
few very fine and fine pores and many old root channels filled
with materials from the horizon above; many fine and medium
fibrous and woody roots; gradual smooth boundarys; pH 8.0e

Bica 22-58"+ Brown to dark brown (7.5 YR 4/2) moist, olay; structure not
' recorded from auger sample; very sticky and plastic, friable
moisty highly effervescent to HCl; few fine pores, fine roois
continue through this horizon, but are not common; pH 8.4



Range of characteristics

The very derk brown subsoll ranges in depth between 4 and 24 inches with
variable, though usually high, amounts of organic matters Towards the edge
of the forest to the south surface coloure become more greyish brown and the
pH is consistently higher bordering the highly saline~alkaline Unit 32. pH
range Ts6 = 8,6 but with small alkaline inclusions at the southern boundary.

land-uge and agricultural potential

Thig would be a very good agricultural soil and suitable for irrigation.
It 48 however located almost entirvely within the Kahe forest reserve andis
not available at the present time. Small farms in clearings along the Rau
River are highly productive during the wet season bub due to forest controls
the farming is not- extensive.
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Analyses on Unites 21 and 32K were determined after
July 19653 all other analyses wers determined
before July 1965,

In Unit 32K, pH values marked ¥ were determpined on
a saturated soll paste and caloium carbonate values
(marked +) were determined by means of Collinsg®
calcimetber.

A11 other calcium carbonate values are estimated by
acid neutralization.

The values for sodium exitracted with N ammonium
acetate (at pH 7.0) include water soluble modium.
Since water soluble potagsium is normally very
small the values for potassium are approximate
estimates of exchangeable potassium.

Caleium carbonate, organic carbon and cations extracted
with N ammonium acetate are calculated on air-dry soil.

A dash (-) indicates that the analysis was not done or
the result was not reliable.



APPENDIX IX

MIWALENY SPRINGS DETAILED SURVEY




33
MIWALENT SPRINGS DETATLED SOIL SURVEY

Site information

Because of the smallness of the area one general site description is

given with variations and "Soil Information” recorded with the individual
profiles.

Date of Burvey: November - December 1964.

Locations The detailed soil survey ares is situated approximately 1% miles
south of the Miwaleni Springs between the Rau and the Mue
Rivers in the Kilimanjaro Region of Tanzania. Approximately
9% miles due southeast of Moshi. It extends southward to the
Kahe-Tavela railway.

Elevations Burvey area lies between contours 2305 and 2340 feet.

Land form: O0ld alluvial plain area between the Rau and Mue RlVQPSa

Slope: Everywhere Class 1 — flat or almost flat OMZ%@

Vegetation:t Ranges from open seasonally swampy grasslands to Acacia thorn-
bush and palm savannah and thick woody forest. Forest occurs
as large areas and also lines the rivers and seasonal drainage
channels. ,

Climates Interior tropical semi-arid. There are no meteorological stations
in or near the area. "Synthetic Rainfall Records" devised by
this project hydrologist using data from surrounding stations
gives a mean rainfall of 15.34 inches with a maximum of 21.66
and a minimum of 8,40 inches.

Soil profiles

A1l the profile descripiions given nelow were made from shallow two foob
pits with augering below to 4 - 5 feet in order to complete the survey with
full analyses according to a rigid development schedule. The profiles have
certain reoognlsed subsoil limitations in consequence and no structures are
récorded for those depths smampled by auger.

UNIT 4R

Location: Miwaleni Springs Detailed Survey.
Vegetation: Tall riveraine forest with thiock underbush. Net cultivated.

General goil information.

a. Parent materials 0ld alluvial deposits derived originally from the’
‘ Kilimanjaro Volcano.

be Drainages Class 4 - well drained. ’

co Moisture conditionss: Slightly moist o 11 inches and moist below.

de Groundwater depths Unknown.

e. OStoniness or rockiness: Nile
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f» DBvidence of erosion: Nil.
ge Salinity or alkalinity: Class 3 - strongly affected.
he Human influence: Nile

Brief description of the nrofile

A deep, dark brown over dark reddish brown clay loam over clay soile
Structures are granular at the surface and. only moderately well developed.
Strongly calcareous throughout with pH 8.8 to 8.6. . The present profile is
saline but alkaline spots are included within the unit.

Profile description

AL 0-5" Dark brown (7.5 YR 3/2) slightly moist, clay loam; moderate
and weak medium granular breaking readily to wery fine loose
weak aggregatess slightly sticky and slightly plastic, very
friable moist; porous with common fine pores;, common fine
fibrous roots which bind together the larger granular aggre-
gatesy +the horigzon becomes slightly lighter in colour with
depths; strongly calcareous; gradual smooth boundary; pH 8.8.

ClL 5117 Dark reddish brown (5 YR 3/4) 8lightly moisty clay; moderate
medium granulars sticky and slightly plastic, friable moist;
porous with common fine pores; strongly calcareous; few fine
roots; gradual smooth boundary; pH 8.8.

2  11~26" Dark brown (7.5 YR 3/2) moist, clay; moderate medium granular
very sticky and plastic, friabley; porous with few fine and
medium poress occasgional medium distinet old root channelss

strongly calcareous; few fine roots; gradual smooth boundarys
pH 8.6,

C3  26-58"4+ Dark reddish brown (5 YR 3/3) moist; clay; very sticky and
plastic, friable moists; strongly calcareouss occagional fine

roots in the upper horizon; pH 8.6

Range of characteristics

Surface colours are always dark brown bub after the tép few inches
which are influenced by the forest vegetation the soil ranges between dark
reddish brown and dark brown and alternate colouration from horizon to
horizon occurs in what is a typically recent alluvial soil. The soils are
mainly saline, but some alkaline spots occur. pH range 8.4 — 9.6

Similar and associated soils

This soil has much in common with those of Unit 4 of the semi-~detailed
survey carried out over a larger area although the Unit 4 soils are strictly
non-saline non-alkaline and highly productive. Some very small spots of



Unit 4 soils occur on the very edge of the river on some of the larger
meanderg. Thesge have nob been mapable, but produce good crops of bananazs.

Land-uge and asriculibural polential

This is nom-agricultural land. It would have to be reclaimed before
utilisation and in any case occurs as a thin narrow strip along the river
which would be difficult $o handle other than in a large well organised
gecheme.

UNTT 22
(With referance to Unit 22F)

Locations Miwaleni Springs Detailed Survey. Ref, N 59313700Q/Wm560y250
(Project topographical survey).

Vegetations Thick bush vegetation dominated by mature Acacia and palms.
Much young Acacia and thin grass cover in less dense areas.
No cultivation but a little castor is grown around houses
just outside the area. CGrazed by goats and cattle.

(enerad Soil information

ae. Parent material: 0ld alluvial and probably colluvial materials, since
the site occupies a higher position than a lot of the
surrounding land.

be Drainage: Class 4 - well drained.

c. Moisture conmditions: Dry throughout the profile to 30 inches.. Slightly
moigt belowe

do Groundwater depth: Unknowne

e, Stoniness or rockiness: Nil.

fo EBvidence of erosion: Nil.

g. Salinity or alkalinity: Class 0 to 1 - free to slightly affected.

he Human influence: Nile

Brief description.of the profile

A dark brown over dark reddish brown, deep, well drained loam s0il.
Surface structures are moderately developed granular within a porous, friable
profile. pH increases with depth from 7.0 to 7.5 in the subsoil. Gravels
oceur in the lowest horizon.

Profile description

A1L Q6" Dark brown (7.5 YR 4/2) dry, clay loam; slightly compacted
and breaking to weak fine angular blocks; slightly sticky and
slightly plastic, friable moists slightly hard, drys; common
fine pores and distinct old root channels; non~effervescents
common fine living rootss; horizon is slightly bleached in the
upper part; clear smooth boundarys; pH TeO.



412 616" Dark brown (7.5 YR 4/2) dry, oclay loam; moderate medium
granmilar breaking readily to much finer gramules; sticky and
slightly plastic, friable moist, slightly hard dry; non-
effervescent; porous with common fine poresy common fine
roots; clear smooth boundarys pH TeOs

B2 16-30" Dark reddish brown (5 YR 3/3) dry, clay loam; structure
indistinct but breaking readily to fine and medium angular
blockys sticky and slightly plastic, friable moist, hard
drys very porous with wany fine and few coarse pores;
occasional coarse rounded sand grains ¥visible in peds; gradual
change; DPH To5e ‘

¢ 30-50"  Reddish brown (5 YR 4/4) slightly moist,gravelly clay loam with
common fine and medium rounded gravels; hard and difficuli to
auger; pH 8.26

Range of characteristics

Surface colours are always dark brown (7.5 ¥R 4/2 or 3/2) and subgoils
dark reddish brown (5 YR 3/3 or 3/4). Textures are clay loam at the surface,
but may be clay in some subsoils. Gravels occasionally ocour in the lowest
horizons as in the present profile. Some subscils are effervescent and also
slightly saline. pH is usually 7.0 - 8.2 although in the saline subsoil may
range between 8.4 and 8a7.

Similar and associated soils

In the southwest of the area a heavily cultivated and frequently irrigated
goil ocours with very similar characteristics and has been mapped as
Unit 22F. It iz completely non-saline nonw-alkaline and highly productive in
a variety of crops, in forest clearings. Textures tend to be finer and fre-
quently clay at the surface although colour range, porosity, structure. and
pH are very similar.

land-uge and agrichltural potential

These soils are not cultivated within the area, but could be productive
under irrigation for a wide variety of crops. It iz, however, the sscond
smallest unit, covering less than 2% of the area and iz therefore not of any
great significance and in no way representative.
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UNIT 251
(With reference %o Unit 258)
Locakion: Miwaleni Springs Detailed Survey. Ref. N59310¢500/W0563g009a
Vegetations High dense forest along a seasonal drainage line. Uncultivated.
Local land form: 01d depressional drainage line.

(Jeneral soil information

a. Parent malterial: 0ld alluviume

be Drainages Glass 2 - imperfectly drained. Seasonally flooded sites
ce Moisture conditions: Blightly moist throughout the profile.

de Croundwater depthe Unknowne

@s Stoniness or rockiness: Nil.

fo Bvidence of erosions Nil.

ge Salinity or alkalinitys Clase 0 = free.

he Human influence: Nile

Brief &escription of the profile

A dark reddish brown over reddish brown, deep, imperfectly drained cley
loam over clay soil. Surface structures are modervately developed, Wil strong
coarse columnar peds.characterise the subgoile The clays are very sticky and
plagtic, and gtiff below 16 inches. The soil is slightly calcareous in the
subsoil with pH increasing with depth through the range Te4d = 8.5 A none
galine non-alkaline forested soil with high surface organic matter content.

Profile deseription

A1l O-6" Dark reddish brown (5 YR 2/2) slightly moist, clay loam;
moderate medium and fine granularg high organic matter con
tenty slightly sticky and slightly plastic, friable; porous
with many fine pores; non~effervescent; many fine roots;
clear gmooth boundarys; pH Tede

Al2  6-16" Dark reddish brown (5 YR 3/2) slightly moist, clay; strong
coarse columnar; occasional small rounded polished gravels;
gsticky and plastic; hard dry; non-effervescenty few fine
rootss gradual smooth change; pH Teb.

AC  16-36"  Reddish brown (5 YR 4/4) slightly moist, clay; stiff and
difficult to augery very sticky and plastic, firm; slightly
effervescenty occasional fine roots in +the upper horizmon;
gradual change; pH 8e4.

¢ 36-58"  Reddish brown (5 YR 4/4) glightly moists clays stiff and
difficult to augery very sticky and very plasticy slightly
effervescent; pH 8e5e



38

Range of characterighbics

Surface colours are usually dark reddish brown bult the subsoil may range
between reddish brown (5 YR 4/4) and dark brown (7.5 YR 3/2). Textures are
always heavy clay below the top 6-9 inches. Gravels may occur in the profile
at depthe pH is in the broad range 7.0 =~ 8.5 with the lowest readings at the
surface. Surface organic matiter content varies but is usually relatively
high with many fine roots sometimes in a loose mats

Similar and associated soils

The present unit ocoupies the western part of a depressed.drainage line
which passes through the survey area west to sast. The eastern end of the
drainage area is occupied by Unit 25S.

Unit 255 may be either dark reddish brown or very dark brown depending
upon organic matter accumulation at the surface. Bubsoils are strong coarse
angular blockys; Textures are consislently clay with pH range 8.5 = 9.4
within a highly alkaline and sometimes saline soil.

Land-use and agricultbtural potential

The limitations to the use of Unit 25F are seasonal flooding and low
depressed site. The soils are fine textured and have slight subsoil
alkalinity. They could be included within an irrigation scheme after the
provigion of flood protection. A forest clearance programme would be
necessary, but the unit is very small (32 acres).

Unit 258 by contrast is non-agricultural and is not recommended for
development. Expensive reclamation would be involved in bringing the soils
into use and this, together with problems related to low-lying position and
flooding, would make costs prohibitive.

UNIT 27
Locations Miwaleni Springs Detailed Survey. N»5,309,OOO/W0561,7500
Vegetations Mabture palms dominate the whole of the unit with some coarse

gragses in clearings and occasional thorny Acacia.

General soil information

as Parent materials O0OLd alluviume.

b. Drainage: Class 3 - moderately well drained.

co lMoisture conditions: Dry to 5 inches and slightly moist below.
ds Groundwater depth: Unknown.

e, Stoniness or rockiness: Nil.

fo Lvidence of erosions Nil,
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ge Salinity or alkalinity: GClass 2 ~ moderately affected.
he Human influences Nile

Brief description of the profile

A dark grey over dark brown and brown, deep, moderately welldrained loam
over clay loam over clay soil. Very porous in the topsoil corresponding 4o
high organic matter content. The topsoil is non-effervescent, but the
profile becomes more calcareous with depthe Rooting is dense in the top
foot of the profile. pH increases with depth in the range Te6 = 9+24.

Profile description

A1l Q5% Very dark grey (10 YR 3/1) moist and dark grey (10 YR 4/1) dry,
loam; weak coarse medium and fine granular, the granules
being held together by abundant fine and medium grass roots;
slightly sticky and slightly plastic, very friable moist; soft
drys very porouf with many fine and medium pores; high
organic content with a thin humic surface that is slightly
bleached below; gradual smooth boundarys pH Tebe

Al2 5-12"  Dark brown (10 YR 4/3) slightly moist, clay loam; moderate
medium and fine granular; sticky and slightly plastic, friable
moist; slightly effervescent; ccmmon fine and medium roots;
gradual smooth boundary; pH 8.0

B2 12-36""  Dark brown (705 YR 3/2) moist, glay; sticky and plastic, firm
moists slightly compacted; effervescent; occasional small
rounded gravels; gradual boundary; pH 8.8.

¢ 36-48"+ Brown (10 YR 5/3) moist, clay; with many angular and sube
rounded gravelss strongly calcareous; pH 9.2+

Note: This is one of the better profiles within this unit. Other profiles
range in pH between 8.4 and 8.8 and have the highest pH at the surface
within the range 8.6 ~ 9.4.

Range in characteristics

Topsoil colours are invariably dark grey, but may also be black due to
organic acoumulation. Subsoil colours range befween dark brown and brown,
but may also be greyish brown. pH ranges between T.6 and 9.2+ with cone
giderable variation, highest readings occuring elither at the surface or alb
deptha

land-use and agricultural potential

Due to high alkalinity and paichy salinity these soils are not cultivated
at presente The unit (403 acres) is the largest in the survey area, but
would not be suitable for agriculture without reclamation.
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UNIT 31D
Locations Miwaleni Springs Detailed Survey. N 5,306,000/W 560,750,
Vegetatione: Grass with occasgional mature palms and Acacia thorn trees.

Not oultivated due do high salinity-slkalinity content.

General soil information

s Parent materials 01ld alluvium.

be Drainages Class 2 ~ imperfectly drained. Subject to anmual flooding.

co Moisture conditionss Slightly moist throughout the profile.

de  Groundwater depth: Unknowne

e Stoniness and rockinesss Class 0 - caliche - rocks somebimes ouberop
or ocour a8 loome individual sitones at the surface.

fo Bvidence of erosions Nile

ge Salinity or alkalinity: Claseg 3 - strongly affected.

he Human influence: Nils

Brief descrivbtion of the profile

A black and very dark grey, moderately deep clay soil with a highly
organic surface which is very heavily rooted. Structures are strong and
coarse. The whole profile is strongly calcareocus with distinct very pale
brown calcium carbonate accumilations below 9 inches. Depth is limited at
40 inches by hard compacted caliche gravels. The soil is alkaline with pH
everywhere in excess of 8.5

Profile desoription

AL Q.gM Black (10 YR 2/1) slightly moist organic horizon with
incorporated clay; sitrong coarse sub-angular blockys
slightly sticky and slightly plastic; strongly calcareous;
abundant fine old roots entering the pedsy oclear smooth
boundarys pH 9.2,

AG  Qul6" Very dark grey (10 YR 3/1) slightly moist, eclay, with many
fine and medium distinct mottles of very pale brown;(lﬁ TR
7/3) corresponding to caleoium carbonate accumulation. These
are really very weak calcareous nodules; sticky and slightly
plagtic, friable moist; sitrongly calcarecus; few fine roots;
gradual smooth boundary; pH 8, 6.

0l 16-40"  CGreyish brown (10 YR 5/2) slightly moist, clays occcasional
fine and medium rounded and irregular grevels; sticky and
alightly plastic, friable moists; very occagional fine rookss
profile ends &% 40 inchee in hard compacted caliche gravelay
highly calcareousy pH 8.7.
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Bange of characteristics

This is & very small unit (34 acres) and the soils are consistent
throughout, being always black surfeced, calcium accumulating and with pH
in excess of 8.5 corresponding to high alkalinity (range 8.6 — 9.2).

Similar and associated solils

There are ne similar solls to this in the detailed area. Within the
gemi~detailed area Unit 31 is highly calcareous with calcium carbonate
concrebions in the subsoil but is much redder, less organic at the surface
and developed in botbom-slope colluvial materialse

Land-use and agricultural votential

These soils are not cultivated and would have to be reclaimed. Sinte
the soils are alkaline, reclamation would be expensive. The outcropping
caliche~rock is an additional limitation and flood control would have to be
established outsgide the area in order to sfop seasonal inmundation.

UNIT 32D
(With reference also to Unit 32W)

Locations Miwaleni Springs Detailed Survey. Eeme.5,307,00Q/Wa558,000»

Vegetation: The dominant vegetation is tall mature palm (Typhe aungustifolia
L.) with coarse grass cover in clearings. Orasses are subject
to burning. Not cultivated, Some graszing by goatss

General soll information

a. Parent mgbterials: 014 alluvium.

be Drainage: Class 2 -~ imperfectly drained.

ce Moisture conditions: Slightly moist throughout the profile.
ds Croundwater depth: Unknown.

e, Stoniness or rockiness: Nil.

fo Bvidence of erosion: Nile

ge Salinity or alkalinity: Class 3 - strongly affected.

he Human influences Nil,

Brief description of the profile

A very dark brown over dark greyish brown and greyish brown, deep,
galine-alkaline clay soile. Structures are well developed angular blockys
Textures are silty clay over clay and +the soil is not very porous. Salt
accumulates at the surface and the profile is highly calecareous throughout.
pH decreases with depth in the range 9¢6 — 8.8
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Profile degeription

A1l 08" Very dark brown (10 YR 3/2) slightly moist, silty clays strong
medium and fine angular blocky; slightly sticky and slightly
plastic,; friable moigt; few fine pores; highly effervescent;
many fine roots and very fine rools incorporated in the pedsg
abrupt smooth boundarys vH 9.6

A12 820" Very dark brown (10 YR 2/2) slightly moist s8iliy clays
moderate medium angular blockys slightly sticky and slightly
plagtic; only a few fine pores; few distinet old root
channelsy highly effervescents common fine rootsg: elear
smooth boundary; pH 9.6.

A¢  20-38"  Dark greyish brown (10 YR 4/2) slightly moist, silty clay with
medium distinct pale brown (10 YR 6/3) mottless; slightly
sticky and slightly plastic, friable moist; strongly calcare-
ouss gradual smooth boundarys pH 9.0.

¢ 38-58"4 Greyish.brown (10 YR 5/2) slightly moist, clays with common
fine distinct pale brown (10 YR 6/3) nmottles; sticky and
plastics firm; occasional rounded gravels; pH 8.8

Note: The surface in many places is salt accumulating. Large 10-80 feet
salt patches occur from place to place. Salt crusts are thick and
Ffluffy and often disturbed by goats and catile.

Range of* characteristics

Salt accumilations may or may not be present at the surface. Where not
present colours are very dark brown (10 YR 3/2 — 10 YR 2/2). Subsoils
usually become greyer with depth. Well formed angular blocky surface struce
tures become weaker developed down profile. Textures are always silty clay

and clay. pH range 8e¢4 = 9.64 with many profiles having all rea&ings above
80 80

Similar and associated soils

Unit 32W represents a wetter phase of this unit. Like 32D the unit 32W
is highly saline and alkaline with similar 10-80 feet salt patches but it
occupies a lower lying site, subject to shallow flooding during the wet
season. Texbures are similar, but clay loam ftexiures have been recorded.
Dark surface colours go deeper, but subsoil colours tend in some profiles to
be browner. Organic matter accumulation at the surface is higher and. surface
structures frequently granular. Also a non-agricultural soil.
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iand-use and agricultural potential

Neither of these phases of the major unit 32 are cultivated at the
present time. The combined area represents the second largest unit within
the proposed scheme (373 acres) and cannot be considered for irrigation
without large scale invesitment in reclamation and flood control. None
agricultural at the present fime.

UNIT 34
(With reference also to Unit 34F)

Location: Miwaleni Springs Detailed Surveye N;59305,000/W.562,000a

Vegetation: Coarse, tall, broad leafed grasslands with clumps of trees.
Typical water-tolerant grass vegetation. Not cultivated.

Livcal land forms Depressional major flood area through which water passes
seasonally.

General soil information

a. Parent materials 01d alluvium.

be Drainage: Class 1 - poorly drained.

¢e Moisture conditions: Moist throughout the profile.

de Oroundwater depths Unknowne

e, Stoniness or rockiness: Nil.

fo HBvidence of erosion: Nil.

ge Salinity or alkalinitys Subsoil is Clams 1 -~ glightly affected.
he Human influences Nil.

Briel degcription of the profile

A very dark brown over very dark grey and pale brown, deep, poorly
drained clay soil with strongly calcareous subsoila. Structures are
moderately developed in the fine to medium granular range. The subsoil
contrasts with the non~effervescent surface, being strongly calcareous
with obvicus calcium carbonate segregation. pH increases with depth %o
8.5 corresponding to moderate alkalinity. Individual gravels occur in
the lowest horizon.

Profile descripbtion

Al O3 18 Very dark brown (5 YR 3/1) moist clays moderate coarse and
medium granular held together by many fine and medium grass
rootss sticky and plastic, friable moist; high organic
matter content; non effervescent; clear smooth boundary;
PH Tela
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B2L He.l2® Very dark brown (10 YR 2/2) moisgt, clays; moderate coarse and
medium granulars sticky and plastioc, friable moist; non=
effervescent; common fine roots; slightly porous with few
fine pores; gradual smooth boundarys; pH Tede

B22ca 12-32" A combination colour of dark grey (10 YR 4/1) and very dark
greyish brown (10 YR 3/2) moist, clay; with common white
flecks of segregated calcium carbonate; sticky and plastic,
firm moists; calcareous; clear change; pH 8.0.

¢ 32-60"+ Pale brown (10 YR 6/3) moist, clay; with some pale brown
areas and ochreous iron segregationy occasional medium and
small angular gravels; strongly calcareous; pH 8.5.

Range of characteristics

Topsoil colours range between very dark brown (5 YR 3/1) and very dark
grey (10 YR 3/1). Subsoil colours in the strongly calcareous zone range
between pale brown and grey. The change hetween the ftwo may be almost an
unconformity in some profiles. Textures are always clayey. pH ranges between
7.2 and 8.8 with some profiles having reaction throughout in excess of 8.4

Similar and associated soils

Unit 347 is the forested phase of this soil. It is a very dark grey
over dark brown, deep, poorly drained clay soil with a similar strongly
calcareous subsoil. Structures are also coarse and well developed, being
either columnar or strong angular blocky to the surface. The soil im also
moderately alkaline, especially in the subsoil and similarly subjected to
flooding or waterlogging in the wet season. pH is usually above 8.4 through=
out the profile. WNot guite so organic as unit 34.

Land-use and agricultural potential

Units 34 and 34F have the common problems of moderate subsoil alkalinity
and poor drainage with seasonal flooding for several weeks during and after
the rainy season. Unit 34 is the wettest of the units in the area, although
Unit 25 is also water accumulating. The subsoil alkalinity is not continue
ous throughout the units and would not be a severe problem with good drainage
within a well organised scheme. A forest clearance programme would be needed
before Unit 34F could be brought into use.

UNIT 38K

Location: N@5$313,ooo/w 562,000,
Vegetation: Mixture of coarse clump grass, thornbush and palms with large
bare patches. Grazed by goats and cattle.



General solil information

8o Parent material: 0ld alluviume

be Drainage: Class 3 - moderately well drained.

co Moisture conditions: Dry.

de Groundwater depthe: Unknowns

8. Stoniness or rockiness: Nile

f. Bvidence of erosion: Nil.

gs Salinity or alkalinity: Class 2 - moderately affected..
hs Human influence: Nil.

Brielf description of the profile

A dark brown over very dark brown, deep, moderately well drained,
moderately alkaline soils Structures at the surface are moderately
developed coarse medium and fine angular blocky and overlie a massive sub
g80il. The profile is strongly effervesoent below the surfaoce. A clay loam
gurface overlies clays.

Profile description

A1l 0-T" Dark brown (7.5 YR 3/2) moist and pale brown (10 YR 6/3) dry,
clay loamj; weak coarse medium and fine sub-angular blockys
slightly stioky and slightly plastic, very friable moist, soft
drys; oommon fine roots; olear smooth boundarys pH 8.0.

Al2 =17 Very dark brown (10 YR 2/2) slightly moist, clayy moderate,
medium and. fine angular blocky; sticky and plastic, friable
moists common fine pores; strongly effervesceunt; gradual
smooth boundary; pH 8.2, '

B21 17-32" Dark brown (7.5 YR 3/2) slightly moist, clay; massives
sticky and plastic, friable moist; few fine and few medium
pores; few fine rootssy strongly effervesoent; gradual
boundary; pH 9.2 '

B22 32-56"+ Brown to dark brown (7.5 YR 4/2) slightly moist, clays
eticky and plastic, firm moist; strongly effervescent;
pH 8@ 6@ '

Notes This profile and samples represents a slightly better than average
gite within the unit. Other profiles near bare patches give pH
readings throughout within the narrow range 8.8 — 9.4 corresponding
to high exchangeable sodium content.

Range of characteristics

Surface colours are commonly dark brown (7.5 YR 3/2) but subsoil colours
range between very dark brown (10 YR 2/2) and dark reddish brown (5 YR 3/4).
Textures are consistently clay loam over clay.
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Similar and asgociated soilm

Thig soil has many characteristics in comeon with Unit 22 which 4t
adjoing, but has not the granular structure and is heavier textured in the
subgoil with higher pH corresponding to high exchangeable sodium content.

Land-use and agricultural potential

This ig a patchy alkaline soil and reclametion would be necessary before
it could be used for agriculture. I+ amounts to about 8% of 'the proposed

scheme area. Used only for goat and occasionally cattle grazing. Not
suitable for irrigation.
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NOTES s

O

1

2»

3o

de

He

All analyses were determined before July 196%.

Calcium carbonate values are estimates by acid
neutralization.

The values for sodivm extracted with N ammonium
acetate (at pH T.0) include water soluble sodiume
HBince water soluble potassium ig normally very
gmall, the values for pobtassivm are approximate
egtimaten of exchangeable potassium.

Calcium carbonate, organic carbon and cations
extracted with ¥ ammonium acetate are calculated
on alr-dry soil.

A dash (=) indicates that the analysis was not
done.
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Site information

as Soil names UNIT lld.

be Higher category classifications Regosol intergrade to Reddish Brown.
Entic-Orthid? (4.1-1)s Revised 7th Approximation (1964).

0. Date of examination: 30th June, 1966,

d. Authors: Messrs. Mikenberg, Suggett and Hoekstra.

e» Location: Kahe Irrigation Scheme. Northwest corner of Pilot Area I,
which is situated approximately 12 miles southwest of Kahe
village, Kilimanjaro District, Tanzania.

£f. DRlevation: 2309 feet.

g« Land forms

i« Physiographic position: Gently sloping plains below Mount
Kilimanjaros
ii. Surrounding land form: Gently sloping.
ilis Microtopographys Nile.

he Slopes Flat or almost flat, 0-2%.

i» Land-use: Vegetation is mainly thornbush dominated by Acacia with mucn
low bush and scrub or grass in clearings. Some goat and
cattle grazing. Very occasional gporadic cultivations for
maize during the heaviest wel seasons. Charcoal burning.

General information on the soil

a. Parent material: O0ld fluvio-colluvial materials overlying rounded
heavily calcium cemented gravels and occasionally calichew
like materials.

b. Drainage: Class 4 - well drained.

Cco  Moisture conditionss Dry throughout the profile.

de Groundwater depth: Unknowne

€. oStoniness or rockinesss Nile

fo Bvidence of erogion: Slight wind erosion.

go Salinity or alkalinity: ~Class O - free.

he Human influence: Nile

Brief description of the profile

Dark brown over dark yellowish brown, well drained, moderately perme-
able silt loam soils with occasional heavier textured horizons and some-
times containing individual gravels. Roots penetrate to 60" and often
deeper in what are weakly structured friable soils of high to medium
porosity. Closely related to and distributed with phases 1lm (18-30"
overlying gravels and lls 0-18" overlying gravels), both of which are also
weakly developed Regosolic Soilse.

Profile description

A11 04" Dark brown (10 YR 3/3) moist and brown to dark brown (10 YR
4/3) dry, silt loam; weak fine and medium granular; sbticky
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and plastio, friable moiet, soft dry; non-effervescents high

porosity; common fine and medium rootsy clear wavy boundarys
pH 701@

AlZ  4-187 Dark yellowish brown (10 YR 3/4) moist and dark yellowish brown
(10 YR 4/4) dry, silty clay loamj weak medium granularj
sticky and plastic, friable moist, soft dry; non-effervescents
high porosity; oommon fine and medium roots; gradual smooth
bounda,ry; pH‘7olo

Al 18-38"  Dark yellowish brown (10 YR 3/4) moist and brown to dark brown
(10 YR 5/3) dry, silt loam; massive breaking to medium sub-
angular blockys slightly sticky and plastic, friable moist,
hard drys; slightly effervescent; medium porosity; common
medium roots; gradual smooth boundary; pH T.6e

¢l 38-60" Dark brown (10 YR 3/3) moist and brown to dark brown (10 YR
5/3) dry, silt loam; massive; slightly sticky and slightly
plastic, friable moist, soft dry; effervescents; few fine and
occasional medium roots; pH 8.0.

Notes Pit ends at the top of a gravel layer. Many rounded calcium carbonate
coated gravels form a concentrated slightly compacted layer. This
would be a IICZ2 horizon.

Renge of characteristics

Moist surface colours are usually dark brown (10 YR 3/3 = Te5 YR 3/2)
but subsoil colours have a broader range between dark yellowish brown (10 TR
3/4) and dark reddish brown (5 YR 3/3). Textures are silt loam with some
silty clay loam layers. Structures are always weak or very weak. pH ranges
between 7.0 and 8.2 with effervescence in most profiles below 18 inches.
Gravels are usually very common in the profile below 3~4 feet and are often
cemented with calcium carbonate.

Similar and agsociated soils

Units 11m (medium 18-30" depth above gravels) and 1ls (shallow 0-18"
depth above gravels) form part of this geries.

Tand-use and agricultural potential

This soil would be highly suitable for irrigation agriculture and a wide
range of crops could be grown.

In preparation the site for irrigation, care would have to be taken in
levelling the two ofther closely related medium and shallow phases. The
present soil and most of the medium units present no levelling problems but
levelling of the shallow phase would in some casges be impossible.
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Site information

as So0il names UNIT 1lm.

b. Higher category classifioation: Regosol.

c. Date of examination: 30th June, 1966.

d» Authors: Messrs. Mikenberg, Suggett and Hoekstra.

e, Location: Kahe Irrigation Scheme. Centrally within Pilot Area I, which
ig situated approximately 12 miles southwest of Kahe village,
Kilimanjaro Disitrict, Tanzania.

fo Blevation: 2307 feetb.

ge Land forms

i. Physiographic position: Gently sloping plains below Mount
Kilimanjaro.
ii. Surrounding land form: Gently sloping.
iii. Microtopography: Nile

he Slope: Flat or almost flat, 0-2%.

i. Land-uses Vegetation is mainly thornbush dominated by Acacia with much
low bush and scrub or grass in clearings. Some goat and cattle
grazing. Very occasional sporadic cultivations for maize dur-
ing the heaviest wet seasons. Charcoal burninge.

General information on the soil

ae Parent materials 0ld fluvio-colluvial materials overlying rounded heavily
calcium cemented gravels and occasionally caliche-like materials.

be Drainage: Class 4 ~ well drained.

ce Moisture conditions: Dry throughout the profile.

de Groundwater depth: Unknowne

e. Stoniness or rockiness: Nil,

o Tvidence of erosions Slight wind erosion.

go Salinity or alkalinity: Class O - free.

he Human influence: Nile

Brief descripbtion of the profile

Dark brown over dark yellowish brown, moderately deep, well drained,
moderately permeable fine sandy loam over silt loam soils. Always unconforme
ably overlying compacted and/or calcium cemented gravels. Roots penetrate
throughout the profile. Closely related to and distributed with series
Unite 11d (more than 30" depth overlying gravels) and 1lls (0-18" over gravels)
both of which are also weakly developed Regosolic Soilss

Profile description

AL 0-3" Dark brown (10 YR 3/3) moist ‘and yellowish brown (10 YR 5/4) dry,
fine sandy loam; massive; slightly sticky, friable moist,
slightly hard dry; non-effervescent; few fine and common
medium roots; Llow porosity; slightly compacted with a platy
tendencys clear smooth boundarys pH Tede
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AC 3-14"  Dark brown (10 YR 3/3) moist and brown to dark brown (10 YR
5/3) dry, silt loam; massive breaking to fine and medium sub-
angular blockys; sticky and plastic, friable moist, hard dry;
non-effervescent; medium porosity; few to common medium
roots; few fine sub-rounded and rounded gravels; clear wavy
boundarys; pH Te2e

IIC)L 14~20"  Dark brown (10 YR 3/3) moist and yellowish brown matrix (10 YR
5/4) dry with calcium carbonate coated gravels of (10 YR 6/5)
pale brown; gravel with silt loam included materials; struce
turelesss highly effervescent; high porosity; common fine,
few medium and occasional large roots; fine roots cease after
this horizonj abrupt wavy boundarys pH 8.0 )

IIC2ca Dark yellowish brown (10 YR 4/4) moist and pale brown (10 YR
20=-34"+ 6/3) dry, contimous layer of strongly calcium cemented gravels
forming a caliche-like layers; a few medium roots penetrate
this horizon; very strongly effervescent; pH 7.8

Range of characteristics

Loamy textures throughout with either fine sandy loam or silt loam at
the surface. Colours are dark brown with dark yellowish brown gravel sube
goils Structures are either very weakly developed or non-existent within a
massive profile. pH range 7.0 — 8.2. Gravelly subsoils are usually highly
calcareous and may be strongly cemented with calcium carbonate.

Similar and associated soils

A deep (greater than 30") and a shallow phase (0-18") form part of this
series.

Tand-use and agricultural potential

A moderately good soil for irrigation under which a wide range of crops
could be grown. Care would, however, have to be taken during levelling work
in order not to remove too much topsoil. Similar responses to deep phase
Unit 11d would be expected in the event of satisfactory levelling.

Site information

3. So0il name: UNIT lls.

be. Higher category classification: Regosol.

ce Date of examinations 30th June, 1966.

do Authors: Messrs. Mikenberg, Suggett and Hoekstra.

es Location: Kahe Irrigation Scheme. Southwest corner of Pilot Area I,
which is situated approximately 1% miles southwest of Kahe
village, Kilimanjaro Region, Tanzaniae
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fo Elevation: 2305 feet.
e Land forms
i» Physiographic position: Cently sloping plains below Mount
Kilimanjaro.
ile Surrounding land form: Gently sloping.
iii. Microtopographys Nile
he Slope: Flat or almost flat, 0~2%.
i. Land-use: ' Vegetation is mainly thornbush dominated by Acacia with much
low bush and some scrub or grass in clearingse. Bare areas
are common. vome goat and cattle grazing.

General information on the soil

ae Farenlt material: O0ld volcanic~derived fluvio-colluvial materials over-
lying rounded heavily calcium cemented gravels.

e Drainage: Class 4-5 -~ well to somewhat excessively drained.

oo Moisture conditions: Dry throughout the profile.

de Groundwater depth: Unknowns

2. Shoniness or rockiness: Nil.

fo THvidence of erosion: Slight wind erosion.

g+ Salinity or alkalinity: Class 0 - free,

he Huoman influence: Nil,.

Brief description of the profile

Dark brown, well drained, shallow, non saline-non alkaline soils having
sandy loam texture overlying gravelly loam and gravels. Very closely related
to series 11d bub with shallow depth and profile overlying cemented gravels.

Profile descripbtion

AL 037 Dark brown (10 YR 3/3) moist and yellowish brown; (10 YR 5/4)
dry, sandy loam; wealk medium blocky; slightly sticky and
plastic, friable moist, slightly hard dry; non-effervescent;
medium porosity with common fine poress; few fine and medium
gravels; gradual wavy boundary; pH T.0.

¢l 3-12/18" Dark brown; (10 YR 3/3) moist and brown +o dark brown (10 YR
495/3) dry, very gravelly silt loam; massive; sticky and
plastic, friable moist, loose dry; non-effervescent; high
porositys few medium and fine roots; rounded medium gravels
constitute 80%+ of the horizon; slightly compacted; pH 8.0.

1I¢2 12/18-  Brown to dark brown (10 YR 4/3) moist and brown %o dark brown
361 (10 ¥R 5/3) dry, gravel with silt loam materials included;
massive; loose dry; highly effervescent; very high porositys
few fine roots; rounded medium gravels consbtitute 80%+ of the
horizon; slightly compacted; pH 8.0
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Range of characteristics

Surface colours are always dark brown (10 YR 3/3) and textures silt loem,
although the ftop 2~3 inches tend to be more sandy due mainly %o wind erosion.
Gravels always ocour within 18 inches of the surface and these are for the
most part cemented by calcium carbonates pH range 608 = 862, '

Similayr and agsociated soils

Phases 114 (deep)and 1llm (medium) belong to this series of soils.

Land-use and agricultural potential

The shallowest soils within this phase are non-agriculfural due to
gravel concentrations at or near the surface, although parts with a deeper
topsoil could be oulfivated with care under sprinkler irrigation. In the
levelling of large areas it may be possible to build up topsoil on these
ghallow soils for irrigation purposes, but levelling in many parts will be
almost impossible where gravels are near the surface at high elevations.

Research into water loss in these shallow gravel areas should be carried
out and sprinkler irrigation is strongly recommended for their utilisation.
Investigations into the geological strata immediately below these soils will
be essential before irrigation.



$0IL AFALYSES TABLE ITT
EARSE DETAILED SURVEY
gWIT Depin oE _in Yater Ccnductivityc Calcium Organic ‘ Total
. i millizhos at 25°C Carbonate Carbon ({Hitropen c/r
Hoe Seturated| 135 Seturasion| 125 Rasio
Inches Paste ¢/V Extract H/V per cent per cent| per ceni
1la [e2F:3 6.5 Te3 Q.61 0.08 NiL 0.93 0.07 13 3.4
4~18 6.9 7:5 0.38 0.08 HIL 0.68 0.04 17 1.0
18-138 7.7 8.4 0.47 0.15 0.6 0.62 0.04 16 0.7
38-60 TeT 8.5 0.65 G.17 1.9 0.56 0.03 19 0.6
1im C~3 Ted 8.0 1.13 0.14 HIL l.12 0.09 iz 3.4
314 6.3 T.2 1.09 0.11 HIL 0.50 0.03 17 0.7
1420 T.7 8.3 0.55 0.14 5.9 0.51 0,04 13 0.5
20-34 7.8 8.1 1.13 G.21 17.C 0.31 0.02 16 0.5
11s -3 6.9 7.6 0.d4 0.05% HIL 0.84 0.06 14 Je3
12/18 8.9 T=7 0.27 0.04 HIL G.72 0.05 14 1.4
12 /18~38 8.0 8.4 0.35 0.14 3.1 0,51 0.04 13 1,1
THIT Depth Parti?li jicg AD%’stz“*butitm ‘Saturation Ca*bionfs 'ext;acted with ¥ a:amoniwf: acetate
per cent of mineral D percentass millisquivalent psr 100g soil
Ho. Coarss Fine
Inches Sand Sand Silt Clay Calcium Yagnesium Sodium Potagsiun Total
114 0-4 14 33 36 17 40 15.5 Te5 0.2 506 28.8
4~18 [ 32 39 23 67 25,0 8.5 0.2 4.2 35.9
18-38 4 n 43 22 54 - 6.0 0.2 5.2 -
38-60 6 34 41 19 53 - 9.5 0.4 5.2 -
1in -3 40 37 15 8 30 14.0 4.0 0.1 3.8 21.9
3-14 48 36 11 5 36 12.0 4.0 0.2 2.7 18.9
14~-20 17 4% 25 13 36 - 6.5 0.3 2.2 -
20-34 18 42 26 14 44 - 7.0 2.0 11.0 -
1la 0-3 30 45 19 6 22 8.5 3.5 0.1 2.6 14,7
31248 42 39 13 6 30 11.5 3.0 0.1 4.0 18.6
12 18-36 32 36 17 15 37 - 4.0 0.2 3.8 -
HOTES:

l. ALl anslyses were determined after July 1965,
2. Calcium carbonate was determined by means of Collint's calcimeter.

3e OLSEN available phosphorus was determined by extracting 1 part of soil with 20 parts of C.5.M. sodium
bicarbonate at pH 8.5.

de The particle size disbtribution vaelues are percentages of the oven-dry mineral fraction, after removal of calcium cerbopnate.
The size ranges are -

Coarse Sand 2000 -~ 200 microns
Fine Sand 200 - 20 microms
Silt* 20 - 2  microns
Clay Legs than 2 microns

Se Calcium veluss have been omitied in the case of calcarsous soils, since calcium carbonate is partially scluble in ammeonium acstate.
The veluss for total cations exiracted by ¥ ammonium acetate ere approzimste estimaies of the cation exchenge capacity.

6. Calcium carbonate, orgenic carbon, totel nitrogen, aveilable phosphorus and cations extracted with N amnmonium acetate are calculated
on air-dry soil.
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Site information

as Soil name: UNIT 114.
b. Higher category classification: Regosol. Quarzipsamment (1.X2).
Revised T+th Approximation (1964).
co Date of examinations 24th March, 1965.
do Authorss Messrs. Neo Mikenberg, G. R. Suggett and F. J. Ijserinkhui jsen.
8, Location: In the pediments extending from the Masgai Steppe rift forma-
tion. Between the rift and the valley flats. Ngage area, 26
miles south of the Nyumba ya Mungu Dam, Tanzania.
fo FBlevation: 1800-2100 feeto
g. Land Torms:
i. Physiographic pogition: Pediments from the rift valley edge.
ile Surrounding land form: Gently undulating.
iii. Microtopography: Nile.
he Blope: Class 2 - gently sloping 2~6% regular slopes. Majority of the
slopes around 3%.
i. Vegetation and/or land-use: GContinuous medium bush with small grassy
clearings and areas of parkland and salt bush. Game and cattle
grazing.

(General goil information

as, Parent material: Colluvium from Basement Complex rocks.

b Drainage: Well drained.

Ceo Moisture conditions: Dry throughout.

de Groundwater depth: Unknowne

2., pStoniness or rockiness: Nile

fo TFvidence of erosion: Some gully erosion.

ge SBalinity or alkalinity: Class O -~ goils free of excess salt or alkali.
he Human influence: Nil.

Brief description of the profile

A dark brown over dark reddish brown, deep, very weakly developed loamy
sand over loamy fine sand soile. Increasingly calcareous with depth. Highly
porous and deep rootinge

Profile description

AC (SN AL Dark brown (7.5 YR 3/2) moist and brown to dark brown (7.5 YR
4/4) dry, loamy sand; massive, breaking to weak medium granu-
lar; non sticky and non plasticy very friable moist, loose
drys many fine vesicular pores; common fine and medium grass
roots with few medium and coarse bush roots; pH 8.0; non-
effervescent; diffuse gradual boundary to

€1 17-40"  Dark reddish brown (5 YR 3/4) moist and dark red (2.5 YR 3/6)
dry, loamy fine sand; non sticky and non plastic, very friable
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moigt, loose drys few fine roots; pH 8.0, slightly

effervescent; many shining quartz particles; diffuse gradual
beundary to

G2  40-60" Same as above except for higher pH and strong effervescence.

Range of characteristics

Colours are consistently dark brown at the surface and dark reddish brown
below within a narrow range. The soils are always increasingly more calcare-
oug with depth and strongly calcareous in the subsoils

Land-uge and agricultural potential

This is a deep, well drained soil, potentially suited to a wide range of
crops with limitations derived from coarse texture and probable low fertility.
Unfortunately, it lies outside the area of effective gravity command. With
pump irrigation much of this huge area could be included in a very large
irrigation programmes

Site information

ae So0il names UNIT 115.
bs Higher category classification: Solonetz. Natrargid (4.23). Revised
Tth Approximation (1964).
c. Date of examinations 24th March, 1965.
de Authors: Messrse Ne Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.
es Location: Located in the eroded pediment zone at the foot of the Masai
Steppe. Ngage area, 26 miles south of the Nyumba ya Mungu Dam,
Tanzaniae
fo Flevation: 1800-2100 feets
g» Land form:
i. Physiographic positiont: Eroded pedimentary footslopes of the
Magai Steppe.
ii. Surrounding land fcrms Gently undulating.
iii. Microtopographys: Nil.
he Slope: Classes 1 to 2. (Mainly 1~3%).
i. Vegetation and/or land-ugse: Poorer coarse grass with eroded bare patches.

General soil information

ae. Parent material: Cclluvial well re-distributed sedimentary materials.
be Drainage: Imperfectly or somewhat pocrly drained.

ce Moisture conditions: Dry throughout.

ds Groundwater depth: Unknowne

8o Stoniness or rockinesss Nile

f« DBvidence of erosion: Eroded throughout the unit.



25
ge Salinity or alkalinitys Class 3 - soils strongly affected by salt or
alkalie
he Human influence: Nile

Brief descripiion of the profile

A brown to dark brown deep fine sand and fine sandy loam, imperfectly
drained soil with coarse columnar subsoil. pH im consistently 9.6 or higher
throughout and the profile has been confirmed by chemical d=ta as being none
saline-alkaline. Very sirongly calcareous throughout.

Profile description

A2 O-4n Brown %0 dark brown (10 YR 4/3) moist and same colour dry, fine
sand; structureless; non sticky and non plastic, very friable
moist, loose dry; many fine pores; very frequent fine grass
roots, both living and dead concentrated within this horizon;
pH 9.65 very strongly effervescent; abrupt wavy boundary to

B2l 4-12% Olive grey (5 Y 4/2) moist and pale olive (5 Y. 6/3) dry with
other colours inside the peds, sandy loam; coarse strong
columnars unon sticky and slightly plastic, firm moist, hard
drys many small pores; common fine dead roots especially
befween peds; material from the above horizon has washed down
between columnar pedss a highly compacted layer; pH 9.6.;
very strongly effervescent; clear irregular bonndary to

B22 12-20"  Brown to dark brown (7.5 YR 4/2) moist and same colour dry,
fine sandy loam; massive breaking to irregular meditm blockys
non sticky and slightly plastic, friable moist, hard dry; few
fine pores; contimuous' thick clay cutans along the root
channels; few fine dead roots; shining flakes of micaj
PH 9+.6.35 very strongly effervescent.

BC  20-45"+ Brown to dark brown (7.5 YR 4/4) moist and yellowish red (5 YR
4/6) dry, fine sandy loam; massive; slightly sticky and
slightly plastic, friable moist, hard dry; pH 9e6e.; very
strongly effervescent.

Range of characteristics

This is a deep, imperfectly drained soil that is always very highly alka-
line. Colours are commonly brown o dark brown. pH ranges between 9.0 and

Yo bto

land-use and. agricultural potential

The soils of this unit are always confined to the lower pedimentary slopes
between Unit 114 and the valley flats. They extend as a narrow strip at the
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foot of the pediments the length of the Masai Steppe escarpmente These soils

are not recommended for irrigation agriculture because of their very high alkae
linity. Reclamation would be very expensives

Site information

s Soil names UNIT 120, ,
be Higher category classification: Solonetz. Natrargid (4.23)e Revised.
Tth Approximation (1964).
co Date of examination: March, 1965,
de Authors: Messrse. N. Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.
€o Location: Flats below the Masai Steppe, approximately 3 miles west from
the Pangani River. Ngage area, 26 miles south of the Nyumba ya
Mungu Dam; Tanzania.
f. Blevation: 1800~2100 feet.
g Land forms
i. Physiographic position: Valley flats below the pedimentary
slopes from the Masai Steppe.
ii. BSurrounding land form: Flat or almost flate
iiie Microtopography: Nile
he Slope: Class 1 — 0-2% flat or almost flate.
is Vegetation ani/or land-use: Continuous clumpy salt grass vegetation
with occagional low bushes. Game grazinge ' '

General soil information

as Parent material: Alluvial-colluvial materials derived from Basement
Complex rocks.

be Drainage: Class 3 - moderately well drained.

co Moisture conditionss Dry throughout the profiles

ds Groundwater depth: Unknowne

eo wohtoniness or rockiness: Nil.

f+ Evidence of erosion: 8Slight wind erosion.

ge Salinity or alkalinity: Class 3 - soils strongly affected by salt or
alkalio

he Human influence: Nil.

Brief description of the profile

A deep dark brown over brown to dark brown and dark yellowish brown silt
loam over silty clay loam soil. Coarse angular blocky siructures overlie a
Pine angular blocky subsoil. pH increases with depth in the range 8.6 = 9.6.
Calcareous at the surface and becoming increasingly more strongly calcareous
with depth. Non saline-alkaline.
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Profile description

A2 Q20 Dark brown (10 YR 3/3) moist and same colour dry, silt loams
plattyy sticky and plastic, friable moist, loose dry; many
vesicular pores; frequent fine living roots; pH 86603
slightly effervescents clear wavy boundary to

B2l 2-20% Brown to dark brown (7.5 YR 4/2) moist and greyish brown (10
YR 5/2) dry, silty clay loamy coarse sub-angular blocky;
breaking to medium sub-angular blocky; sticky and plastic,
friable moist, firm dry; many fine and medium pores; common
medium and fine grass rootsy top soil tends to fill cracks;
pH 8.8; strongly effervescent; gradual irregular boundary to

IIB22 20-30" Dark yellowish brown (10 YR 3/3) moist with many dark brown
mottling and same colour dry, clay; fine angular blocky; very
sticky and very plastic, f£irm moist, hard dry; few fine pores;
thick continuous clay cutans; few fine dead roots; soms
shells of land snailss cracks stop at the top of this horizong
pH 9.63. very strongly effervescent; clear wavy boundary to

IIC 30-50"+ Dark reddish brown (5 YR 3/4) moist and same colour dry, clay;
' fine angular blockys very sticky and plastic, friable moist,
hard drys few fine poresy +hick continuous clay cutans;
pH 9.6.35 strongly effervescent.

Range of Qharaoteristica

A minor soil unit with a consistently uniform range of characteristics
not digsimilar from the present profile.

Land-use and agricultural potential

A deep, moderately well drained soil covering a small area in Ngage.
Its main limitations derive from its fine texture and high alkalinity. It
would require high invegiment to put into adequate condition fer irrigation
agriculiture. It is not recommended for anmual cropg and should be left for
careful range management or improved pasture.

Site information

aes Soil name: UNIT 125. )

b. Higher category classification: Solodized~Solonetz. Alboll (5«2)»
Revised Tth Approximaticn (1964).

c. Date of examinations 23rd March, 1965.

d. Authors: DMessrs. No Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.

eo Location: 35 miles west of the Pangani River. Ngage area, 26 miles
south of the Nyumba ya Mungu Dam, Tanzania.



fo Blevations 1800-2100 feet.
g« Land forms
i Physiographic position: Mainly alluvial plaine
iie Burrounding land form: lat or almost flate.
iiie. Microtopographys Nil.
he Slope: Class 1 - flat or almost flat (0-24).
i« Vegetation and/or land-use: Open savannah with almost continuous grass
cover and with common irregularly scattered low bush. Some
bare spots.

General soil information

a8« Parent material: Colluvial-alluvial deposits probably re-distributed
river deposits.

bs Drainage: Well drained.

co Moisture conditionss Dry throughout.

de Groundwater depth: Unknowne

e« SDtoniness or rockiness: Nile

£+ EBvidence of erosion: Slight wind erosion.

ge Salinity or alkalinity: Class 2 - goils moderately affected by salt or
alkalie

he Human influence: Nil.

Brief description of the profile

A very dark greyish brown over dark brown and yellowish red silt loam with
increaging amount of clay through the A2 and B2 horizons. Coarse platy struce
fures are characteristic of these horizons. There is a narrow range of pH
within the profile of 8.2 = 8.4 and the soil is mainly strongly calcareous
throughoute

Profile description

Al Q3% Very dark greyish brown (10 YR 3/3) moist and brown to dark
brown (10 YR 4/3) dry, silt loam; structureless; slightly
gticky and slightly plastic, very friable moist, loome dry:
common fine dead grass rootsy surface giructure has broken
down into a loose condition that is soft under fools evidence
of filled cracks at the surface; pH 8.2; 'moderately effer-
vescenty abrupt smooth boundary to

A2 3-13n Very dark greyish brown (10 YR 3/2) moist and dark brown (10 YR
3/3) dry with other colours inside the peds; silt Lloam;
coarse columnar breaking to coarse platy; sticky and plastic,
very friable moist, slightly hard dry: many fine vesciular
pores; few very fine dead grass roots; cracks with filling
by loose materials from above; pH 8.43; strongly effervescent-
clear smooth boundary to
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B2 13-35"  Dark brown (10 YR 3/3) moist with tongues of yellowish red, very
dark greyish brown (10 YR 3/2) dry, silty clay loam; coarse
prismatic and internal coarse platy less marked than above;
sticky and plastic, friable moist, hard dry; few medium pores;
broken thick clay cutansgy few fine and medium shrudb roots;
cracks continue throughout the horizon mainly stopping at the
base of this horizon; narrow soil tongues of material similar
to the horizon belows pH 8.2; slrongly effervescents .abrupt
and merging boundary to

01 35-42"  Yellowish red (5 YR 4/8) moist and reddish yellow (7.5 YR 6/8)
dry, fine sandy clay loamj; massive; sticky and plastic,
slightly friable moist, hard dry; many medium and coarse pores;
pH 8.23 wvery strongly effervescents abrupt smooth boundary to

1102 42% A horizon of highly effervescent calcium carbonate, impregnated,
mlti~coloured, red and yellow materials, with some angular and
rounded gravelss

Range of characteristics

This unit is considered a minor unit of marginat suitability for irriga-
tion agricultures. The present profile is typical of the soils which have a
narrow range of characteristics and are always slightly saline and
alkaline.

land-use and agricultursl potential

This i3 a deep, welldrained soil with limitations cf somewhat fine texture
ture and alkalinity. Some levelling and reclamation will be needed if ever
developed for irrigation. PFor the time being it is considered suitable for
salt-tolerant crops and adapted pasture.

Site information

a. Soil name: UNIT 130.

b. Higher category classification: Alluvial polygenetiém Natrargid (4»2})
Revised Tth Approximation (1964).

ce Date of examinations: 31lst March, 1965.

de Authors: Messrs. No Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.

@» Location: Located on the alkaline bare flats below the Masai Steppe
pediments. Ngage area, 26 miles south of the Nyumba ya Mungu
Dam, Tanzania.

fo Tlevation: 18002100 feet.

g. Land form:

i. Physiographic position: Alluvial-colluvial flats.
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iies Surrounding land forms Flat or almost flate
iiis Miorotopographys Nile
he Slope: Class 1 — flat or almost flat (0-2%).
is Vegetation and/or land-uses Salt grass only with very large bare area.
Game.

General soil information

as Parent materials Old river and possibly shallow lake deposits,

b Drainage: poorly drained. ‘

¢e Moisture oonditions: Dry throughout.

do Groundwater depth: Unknown.

e. Stoniness or rookinesss Nile

f» Bvidenoe of erosion: Nils

ge Salinity or alkalinity: Class 3 = soils strongly affected by salt or
alkalie

he Human influenoe: Nil.

Brief desoription of the profile

A dark brown over dark reddish brown silt loam over fine sandy loam and
clay soil. Reaotion is extremely high and not less than pH 9.6. Strongly
calcareous espeoially at the surfaoe. Deep, non-saline - alkaline and slowly
permeable. Almost oertainly polygenetica

Profile description

Al Qwq? Dark brown (10 YR 3/3) moist and light yellowish brown (10 YR
6/4) dry, silt loam; moderate fine platy; non sticky and
slightly plastio, friable moist, soft dryy coarse vesicular
poress few very fine dead grass rootsy; fine organic influenced
orusts and minor oracks at the surface to give a playe-like
appearanoe; bpPH 9.6; very strongly effervescent; gradual
smooth boundary to

110 4207 Dark brown (10 YR 3/3) moist and same colour dry, fine sandy
loams massive breaking to fine and medium blockys slightly
gstioky and plastic, friable moist, hard dry; few poresy TFew
very fine dead roots; pH 9.635 strongly effervescents clear
smooth boundary to

IIIB2b 20-40" Dark reddish brown (5 Y. 3/4) moist and same colour dry, clayj
massive, breaking to strong medium blocky; sticky and plastic
slightly friable moist, hard drys; few fine poress palchy clay
outans; this seems to be an old B2 horizon buried by more
reoent deposits; pH 9.6;5 very strongly effervescent; clear
smooth boundary to
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TIIB3L 40"+ A above with inclumiong in vein-like strips of olive colouraed
(5 ¥ 5/3) materialg.

Range of characteristics

The soils do not vary much from the profile guoteds

Land-use and agricullure potential

The soils of this unit have limitations derived from a fine textured
subsoil, poor drainage and very high alkslinity. Very high investment will
be required to put this soil in a suitable condition for irrigation agrim
cultures

Site information

as So0il names UNIT 132N. For descripltion of 132 gee Naururu Detailed
Survey Appendix.
b. Higher category classification: Alluviale. Nadurargid (4.24). Revised
Tth Approximation (1964).
cs Date of examination: 25th March, 1965.
de Authors: Messrs. Ne Mikenberg, ¢. R. Suggett and P. J. Ijserinkhuiisen.
es Locations At the foolt of Fish Hill near its southern eod and approxis
mately 300 yards westward from its base. Ngage area. 26 miles
gouth of Nyumba ya Mungu Dam, Tanzanis.
fo Dlevations: 1800-2100 feet.
gs Land forms:
i. Physiographic position: Colluvial slope from the "PFisgh Hill%.
iies SBurrounding land form: Flat or almost £late ‘
iii. Microtopography: ~ Nil.
he Slope: Class 1 - flat or almogt flat (0-24).
i, Vegetation and/or land-uge: Salt bush, salt grass, some shrubs and many
bare areas. Game and catile grasing.

General soil ‘information

a. Parent material: Alluvial and colluvial sediments from the Fish Hill.

be Drainage: Poorly drained.

ts Moisture conditionss: Dry throuvghoutb.

do  Groundwater depth: Unknowne

g. Stoniness or rceckinesss Nile

fo Bvidence of erosions Nil.

ge Balinity or alkalinity: Class 3 ~ soils strongly affected by salt or
alkalis

he Human influences: Nil.
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Brief degcription of the profile

This is a poorly drained soil with variable depth to a cemented layer of
gravel size material with CaC03. It is a very dark greyish brown sandy loam
80il with a high ccntent in salt and/or alkali. Structures are massive
throughout and the subsoil is very ccmpacted. Reaction is in excess of pH
8.7 and increases with depth. Strongly calcareous.

Prcfile descripticn

Al Q-5" Very dark greyish brown (10 YR 3/2) moist and same colour dry,
fine sandy loam; massive; non sticky and slightly plastic,
friable moist,; loose dry; many fine poresy fine grass roots
both alive and dead; pH 8.7; strongly effervescent; gradual
diffuse boundary to

€l  5-147" Very dark greyish brown (10 YR 3/2) moigt and dark greyish
brown (10 YR 4/2) dry, sandy loam; massive breaking to fine
gramular; slightly sticky and slightly plastic, friable moist,
loose drys many fine poress; few fine roots mainly in the
upper part of the horizony pH 9.4;3 very strongly effervescents
gradual diffuse boundary to

c2 14-37" Very dark greyish brown (10 YR 3/2) moist and light brownisgh
grey (10 YR 6/2) dry, coarse sandy loam; massive; slightly
sticky and slightly plastic, friable moist, loose dry; pH
9.635 very strongly effervescent; this horizon is terminated
in a weakly cemented layer of gravel size material similar to
this horizon but very oompacteds

Range of characteristics

" The soils of this unit are poorly tc very poorly drained. Depth varies
frem few inches to 3 feet on a hardened or cemented layer of sandstone with
large amounts of calcium carbonate. Colours are variable within the dark
greyish breown, brown and pale brown ranges. Vegetation free areas are
characteristic. pH is consistently very high throughout the unit in the
range o7 = o6+

Land-uge and agricultural potential

The soils of this unit have limitations derived from their variable depth
(usually shallow) poor to very poor drainage and high alkalinity. It would
be very expensive tc reclaim them and they are best left in their presen®
gstate with erosion controls.
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Soil name: UNIT 133. TFor description of phases see the Maururu Detailed
Survey Appendizx.
Higher oategory olassifioations Grumusol. Natragquollio-lMazaquert (2,12
5435)s Revised 7th Approximation (1964).
Date of examination: Maroh 1965.
Authors: Messrs. Neo Mikenberg, G. R. Suggett and F. J. Ijmerinkhuijsens
Looationt Fastern pediments away from Fish Hill towards the Pangani
River. Ngage area. 26 miles south of the Nyumba ya Mungu Dam,
Tanzania.
Elevation: 1800-2100 feets
Land forms
i. Physiographio position: Very gentle pedimentary slopes away
from hill feature.
il., Surrounding land form: Flat or almost flats slightly concave.
iil. Miorotopographys: Gilgai.
Slope: Class 1 ~ flat or almost flat (0-2%).
Vegetation and/or land-uses Salt grass of a olumpy nature and occasional
thorn bushes and small shrubs.

General soil information

o

bo
Ce
d-@
Se
fo

e

hoe

Parent material: Fine oolluvial-alluvial materials with probable
re-sorting of river deposited alluviume.

Drainages Poorly drained.

Moisture oonditions: Dry throughoute

Groundwater depth: Unknown.

Stoniness or rookiness: Nil.

Bvidenoe of erosions Nil.

Salinity or alkalinitys Class 3 — soils strongly affeoted by salt or
alkali.

Human influenoes Nil.

Brief desgcription of the profile

A deep, very dark brown over very dark greyish brown and dark reddish

brown, clay soil. Porous, but poorly drained with ooarse angular blooky B2.
Strongly oalcareous in the subsoil with pH ranging between 8.6 and 9.3
corresponding to inorease in salinity and alkalinity with depth.

Profile desoription

411

O-5% Very dark brown (10 YR 2/2) moist, clay; strong fine and
medium granular; sticky and plastio, friable moists many
pores; abundant fine and medium grass roots oonoentrated as
a rough mat within this horizon; +the horizon forms a distinct
soil-root mass that lifts without breaking; pH 8.6; slightly
effervescent; olear wavy boundary to
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Al2  5-12v Very dark greyish brown (10 YR 3/2) moist and grey (10 YR 5/1)
drys clays coarse angular blocky with tendency towards prig-
maticy very sticky and very plastic, firm moist, hard dry;
common poresj continmuous thick clay cutansy few fine roots;

many cracks; pH 8.8; strongly effervescent; clear wavy
boundary to

AC  12-32" Dark reddish brown (5 YR 3/2) moist and grey (10 YR 5/1) drys
clay; massive; gticky and plastic, friable moist, hard dry;
few fine tubular poresjy few fine grass rootsj cracks cease
at the top of this horizon; pH 9.2; strongly effervescent;
clear smooth boundary to

IIC 32-50"+ Brown to dark brown (10 YR 4/3) moist and very pale brown (10
YR 7/3) dry, gravelly sandy clay loam; massive; sticky and
plastic, firm moist, hard dry; pH 9.3; moderately effervescent.

Range of characteristics

These soils are very poorly drained. Depth to a petrocalcic layer or
unconformed sand layer ranges from 18 inches to more than 30 inches. The
colour of the solum is consistent and the topsoil ranges from very dark grey
to blacke A thin layer of leaves, stems and partly decomposed organic matter
covers the undisturbed areas. pH is usually very high within the range 8.6 =
9» 6n

Land-uge and agricultural potential

At present this land is used for grazing by Masai cattle. Occasionally
it iz put under cultivation but after one or two years of very poor resulis
due to high salinity and alkalinity it is abandoned. It is strongly recom-
mended not to use this soil for ammual crops unless intensive reclamation
and drainage improvements are carried out. Recommended for improved pasturee

Site information

2. So0il names UNIT 134. Includes depth phasess 134Cm,’ 134Cs and 134CH.

b Higher category classifioations Grumusol. Grumagquert (2m11)m Revised
Tth Approximation (1964).

c. Date of examination: 23rd March, 1965.

d. Authors: Messrs., N. Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.

e. Location: Approximately l% miles from the Pangani River on the right
bank. Ngage area. 26 miles south of the Nyumba ya Mungu Dam,
Tanzanisg. '

fo BElevation: 1800~2100 feet.

ge Land forms '

i. Physiographic position of the site: Old alluvial plain.



[
R

iie Burrounding land form: Flat or slightly concave with numerous
drainage lines.
iii. Microbtopography: Gilgai.
he Slope: Class 1 — flat or almost flat (0-2%).
i» Vegetation and/or land-ugas Wainly swanp grass in open bush country with
common thorn clumps and other bushy vegetation. Game areas.

(teneral soil information

a. Parent materials Black clay sediments laid down under swampy conditions
with an wnconformity bto a sandy caloium carbonate rich deposit
at 3 feeta

bs Drainages Poorly drained.

c. Moisture conditions: Dry throughoub.

ds Groundwater depth: Unkuowns

es Stoniness or rockinesss Nil.

fo  Bvidence of erosion: Nil.

go Salinity or alkalinitys: Class 0-1 - moilsg free or very slightly affected.

he Human influences Nile

Brief description of the profile

A deep, poorly drained, black over very dark grey and dark olive grey, clay
goile. Structures are well developed and both blocky and coarse prismatic
within the A horizons. Becomes increasingly more calcarecuswith depth to =2
very strongly effervescent subsoil. pH is less than 8.3 throughout the pro-
files Deep cracking, moderately deep rooting, slowly permeable and slightly
saline in some parits of the unit.

Profile description

A1l Q-3m Black (2.5 Y 2/0) moist and very dark grey (2.5 ¥ 3/0) dry,
clays; medium angular blockys wvery sticky and very plastic,
firm moist, hard drys many fine, medium and coarse poresy
broken thin clay cutans along old root channelsy frequent
swamp grass roots with fine ones mainly concewnbrated in the top
few inches; cracks; pH 7.8; very slight effervescence at
local pointzs; olear smooth boundary o

Al2 328"  Very dark grey (2.5 Y 3/0) moist with yellowish brown mottling,
same colour dry, clays; coarge prismatic breaking to mediuwm and
fine prismatics very sticky and very plastic, very firm moist,
hard to very hard drys few to common pores; continucus thick
clay cutansy slickensides: few coarse and medium bush roots
and few fine dead roobts in the upper part of this horizon
large krolovina inclusions throvghout the horizon with ocoam
sional gravels; deep crackings; pH 8.2:5 non effervescent
mags with local strongly effervescent spotss clear smooth
boundary to



AC  28-38"  Dark olive grey (5 Y 3/2) moist and seme colour dry, clay;
masgive breaking to medium angular blockys sticky and plasticy
firm mois®, hard drys few pores; few coarse roots; cracks
end near the top of this horizons pH 8.23 salrongly efferves-
cent; abrupt smooth boundary to

IIC 38-48"  Yellowish brown (10 YR 5/4) moist and very pale brown (10 YR
7/3) dry, loamy coarse sand; massive; non sticky and non
plastic, firm moist, hard dry; pH 8.2; very strongly
effervescents

Range of characteristics

This soil is consistent in colour and clay texture. pH increases with
depth and usually ranges from 7.0 to 8.5. Sometimes recent deposits of fine
alluvial sediments of lighter colour are t¢ be found on top of the black clay.
& petrocalcic layer occurs at depths varying belween a few inches and more
than 30 inches and on this basis depth phases were established during the
Naururu Detailed Soil Survey.

Similar and asgociated soils

Inclusions of similar soils with high salinity status occur and also
occasional soils with sandy layers.

Land-use and agricultural potentiasl

The main limitations for the extensive use of this soil are its fine
texture, poor drainage and variable depth to the petrocalcic layer. Its
potential for agriculture is good but careful management will be an important
congideration.

Site information

2. Soil name: UNIT 139. Includes Units 139w and 13%u.
be Higher category classification: Humic-Gley. Haplagquoll (5.31)
Revised Tth Approximation (1964).
c. Date of examination: 30th March, 1965.
d. Authors: G. Robinson and G. R. Suggette
es Locations Gitengene Village, Naururu, 25 miles west of Same, Tanzania.
fo Elevation: 2045--2070 feete
go Land forms
i. Physiographic position: Floodplain of the Naururu Rivers
ii. Surrounding land forms Flat, slightly concave.
iiis Microtopography: Nil.
he Slope: Class 1 ~ flat or almost flat (0-2%).
i. Vegetation and/or land-use: Mainly grassy vegetation with only occasional
small clumps of trees on water courses.
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General soil information

as Parent material: Alluvial clays.

bs Drainages Poorly To very poorly drained.

¢» - Moisture conditions: Moist throughout most of +the year.

de Groundwater depth: Unknown.

e. Stoniness or rockinesss Nil.

£« Bvidence of erosion: Nil.

go Salinity or alkslinity: Class 2 - soils modersately affected by salt or
alkali. DBome of the variants included in this broad goil unit
are strongly affected and other variants are salt free. In
Ngage some of these soils are cultivated for rice.

he Human influence: Nil.

Brief description of the profile

A deep black, over dark grey and dark greyish brown clay soil with organic
gurface horizon. Well developed throughout the profile with angular blocky
structures. May be saline and/or alkaline.

Profile description

Al Q20 A highly organic clay, heavily rooted horizon with medium and
Tine angular blocky structure, closely held together by many
living and dead grass roote; considerable iron accumilation in
the larger root channels; pH 8.23 non effervescent; clear
smooth bhoundary to

B21 2-9% Black (7.5 YR 2/0) moist, clay; strong medium and coarse
angular blockys very sticky and plastic, friable moist; few
pores; continuous thick clay cutans; slickensides; few fine
roots mostly dead; pH 8.435 clear smooth boundary to

B22 9-18" Dark grey (5 ¥ d/l) moist, clay; weak fine and medium angular
blockys very sticky and plastic, friable moist; continuous
thick clay cutans; pH 8.63 gradual boundary to

¢l 18-36" Dark greyish brown (10 YR 4/2) moist, clays sticky and plastic,
friable moist; few old dead roots with dark greenish grey
(5 Gy 4/1) accumilations; some polished round sand size
particles in the lower part of this horizon; pH 8.65 gradual
smooth boundary to

TIC2 36-48"  Dark greyish brown (10 YR 4/2) moist, clays; few pores; some
coarse sand size polished particles; pH 9.2,

Range of characteristics

Surface colours are always black or dark grey. All horizons contain
variable amounts of organic metter and may be humic. Subsoil colours are
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within the range dark grey to very dark greyish brown. Textures are always
clay or silty clay. Coarse blocky or columnar structures occur to the surface

and surface cracking is generally shallow but common. pH ranges betwecen 8.2
and 9.6

Similar and associated soilsg

This is a broad soil unit which includes wet variants and upland ones not
subject to floodinga

Land~-use and agricultural polential

These soils range from almost alkaline free to very alkaline. They are
only cultivated in very small areas in Ngage for rice. Main limitations are
seasonal flooding (which is assumed will be under control with the completion
of the Nyumba ya Mungu Da.m)7 fine texture, poor to very poor drainage and very
alkaline areas. The better soils may do well with rice, and after improve-
ment of the drainage other crops could be experimented with.

Site information

ae Soil name: UNIT 145.

b. Higher category classification: Alluvial. Haplorthent (1.53)s Revised
7th Approximation (1964)
ce Date of examination: May 1965.
de Authors: Messrs. Ne Mikenberg and F. J. Ijserinkhuijsen.
e. Location: Naururu, 100 yards southwest of milestone 6 (topographical
map); 25 miles southwest of Same, Tanzania.
f« Blevation: 2045-2070 feets
Z. Land form:
i. Physiographic position: Alluvial flats.
ii. Surrounding land form: Flat or slightly concave.
iii. Microtopography: Nil.
he Slopes Class 1 - flat or almost flat (0-2%).
i« Vegetation and/or land-use: Acacia trees, solanacea, and low thorn bush.
Cultivated with maize, banana, cotton and cassavas.

General soil information

2. Parent material: River alluvial sediments underlain by a hardened
caliche~like layera

be Drainage: Well drained.

ce Moisture conditions: Dry throughout.

do CGroundwater deplth: Unknowne

e. Stoniness or rockiness: Nil.

fo Hvidence of erosion: Nile

ge Salinity or alkalinity: Class O — soils free of excess salt or alkalia
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he Human influence: Masal cattle grazing. Intensively cultivated under
local irrigation without special management practices.

Brief description of the profile

This is a medium 4o deep soil grading through black, very dark greyish
brown, brown and dark brown to a petrocalcic layer. Mainly weakly developed.
Non-zaline-non—alkaline with pH below 8.5 Silt loam over sandy loam
textures.

Profile descripbion

Al 08" Black (10 YR 2/1) moist and dark grey (10 YR 4/1) dry, silt
loam; weak gramilar; slightly sticky and slightly plastic,
friable moist, soft drys; many pores; very frequent fine
roots and common medium and coarse ones; pH T.8; non
effervescent; gradual wavy boundary to

AC 815" Very dark greyish brown (lO YR 3/2) moist and light brownish
grey (10 YR 6/2) dry, gritty sandy loam; fine sub-angular
blockys slightly sticky and slightly plastic, friable moist,
slightly hard drys; common pores; few small roots; pH 8.5
vary strongly effervescent; gradual wavy boundary to

€l 15-40"  Brown (10 YR 5/3) moist and light grey (10 YR 7/2) dry, gritty
sandy loam; massive; slightly sticky and slightly plastic,
firm moist, hard dry; pores nil, roots nils pH 8.5; very
strongly effervescent.

£2  40-60"+ Dark brown (10 YR 4/3) moist and pale brown (10 YR 6/3) dry,
loamy fine sand; massive; non sticky and non plastic, friable
moist, hard dry; pH 8.4; non effervescent.

Range of characteristics

The depth of this soil on top of a petrocalcic layer ranges from few
inches to more than 30 inches. The dominant texture is gilt loam but some
inclusions of silty clay loam and clay lcam layers occur. In the viecinity
of the petrocalcic layer the dominant textures are gritity sandy loanm.
Colours do not vary substantially from the profile quoted, pH ranges from
Te® to 8.5,

Land-use and agriculitural potential

This is a very good agricultural soil, extensively used for regular crop
production under irrigation. Its main limitation is depth which may vary
over short distances. The dominant crops being cultivated are cotton, maizne,
banana, sugar cane and cassava.



Site information

2o  Soil name: UNIT 146,includes variants 146B and 146K and depth phasess:
1464, 146m, 146s and 146H.
bs Higher category classification: Rendzina-like. Typic Rendoll (5.110).
Revised Tth Approximation (1964).
c. Date of examination: Various dates.
de Authorss Messrs. No Mikenberg, G. R. Suggett, F. J. Ljserinkhuijsen and
A. Hoekstra. :
e. Location: Newruru Pilot Irrigation Scheme; 25 miles southwest of Same,
Tanzania. (See Nauwruru Detailed Survey Appendix for phases).
fo Ilevation: 2045-2070 feet. '
ge Land forms
i. Physiographic position: Valley bottoms
ile Surrounding land form: Flat with scattered drainage lines.
iii. Microtopography: Nil.
he BSlopes Class 1 - flat or almost flat (0-2%).
is Vegetation and/or land-use: Big Acacia trees, small shrubs and grass
forming a dense parkland vegetation. Culitivated near Naururu
under irrigation.

(leneral soil information

8. Parent material: GCalcareous alluvial sediments of the Pangani floodplain.
be  Drainages Well drained.

cs Moisture conditions: Dry throughout.

de Oroundwater depths Unknowns

g« oblbtoniness or rockiness: Nil.

o Dvidence of erosion: Nilo ‘

g, Balinity or alkalinitys Class 0 = goils free of excess salt or alkali.

he Human influence: Partly cultivated without special management practices.

Brief description of the profile

This is a very broad soil unit which includes depth phases and saline and
alkaline variants. Usually silty clay and silty clay leam textures underlain
by a petrocalcic horizon. The dominant colours are black and very dark grey
and the profile is usually effervescent throughout.

Profile description

For a typical profile description see in the Naururu Detailed Soil Survey
Appendix, profile 146m.

Range of characteristics

In the Ngage area variants of this soil unit were mapped. Unit 146B has
some evidence of B2 horizon development, with increasing amounts of clay and
is slightly saline. Unit 146K has a marked clay accumulation in the B2 horizon
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and is very alkaline. Both these variants in more detailed soil studies will
have to be separated. In the area surveyed in detail in Naururu phases were

mapped on the basis of depth of soil on top of the petrocalcic layer. Deep,

medium, shallow and very shallow phases occur.

Land-use and agricultural potential

The average Unit 146 soil is without major limitation for irrigation
agriculture. The different depth phases have increasing hazards and adequate
management should be provided aocordingly. The variant 1468 is only suitable
for adapted crops with oareful management and 146K is not recommended for
anmual crops unless heavy invesiment is made to reclaim the soiles and improve
the drainage.

Site information

2. Soil name: UNITS 147 and 147G.
bs Higher category classification: Intergrade between Humic~Gley and
Alluvial. Haplaquoll (5.31). Revised Tth Approximation (1964).
ce Date of examination: 26th March, 1965.
do Authors: N. Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.
es Location: Due west of the tail of Fish Hill, towards the Masal Steppe,
approximately 3 miles west of the Pangani River. 26 miles south
of the Nyumba ya Mungu Dam, Tanzania.
f. BElevation: 1800~2100 feet.
go Land form:
i. Physiographic position: Alluvial swamp lands.
iio Surrounding land forms: Flat, slightly concave.
iii. Microtopography: Artificial uneven microtopography with deep
holes due to poaching by elephants.
he Slope: Class 1 — flat or almost flat (0-2%).
i. Vegetation ani/or land~use: Short ooarse swamp grass with occasional
thorn trees. Very open parkland.

General soil information

ae. Parent material: Alluvial black clay overlying grey caliche-like

' materials.

b. Drainage:- Poorly to very poorly drained.

co Moisture conditions: Partly moist.

de Groundwater depths Unknowne

€. Stoniness or rockiness: Nil.

fo HBvidence of erosion: Nil. ,

ge Salinity or alkalinity: 147 Class O — soils free of excess salt and
alkali. 147G Class 2 - goils moderately affected by salt or
alkalie

he Human influence: Nil.



Bricf deseription of the profile

A deep, clayey, poorly to very poorly drained soil with black over very
dark brown horigzons underlain by very dark greyish brown and dark brown. Iin
the deep subsoil a caliche-like layer is usually present. Unit 147 is malt
free but 147G is affected by salts.

Profile description

AQ  +1.5-0"  Mainly a root mat of fine roots inoorporated with the mineral
soil material, undecomposed leaves.

AL 0-6" Black (10 YR 2/1) moist and same colour dry, clay; coarse
blocky to prismatic; very sticky and plastic, extremely firm
moist, hard dry; few pores; few fine roots mainly confined
to cracks; few fine dead roots; cracked through the horizon;
P T+5; non effervescent; gradual smooth boundary to

Al2  6-14Y% Very dark brown (10 YR 2/2) moist and same colour dry, with
darx brown mottling, clay; coarse prismatic; very sticky and
plastic, extremely firm moist, hard dry; few pores; patchy
thin clay cutans; very few roots mainly along cracks; largest
cracks pass through this horizony; pH Te6; effervescent only
at spots; clear smooth boundary to

A1 1424 Very dark greyish brown (10 YR 3/2) moist with small, pale
brown concretionss; clay; coarse angular blocky; sticky and
plastic, firm moist, hard dry; few fine pores; patchy moder-
ately thick clay cutans; few very fine dead roots; wide
cracks coming from the top go through this horizony pH T.6.

AC 20-42"  Dark brown (10 YR{3/3) mcist with some very dark grey and black
streakss and same colour dry, clay; massive breaking to irregu-
lar blocks; sticky and plastic, firm moist, hard dry; gradual
wavy boundary to

IIC 42"+ Brown to dark brown (10 YR 4/3) moist and very pale brown (10 YR
7/3) dry, loamy sand to sandy loam; massivey; some fine cone
cretions; pH T.8; strongly effervescent.

Banoge of characterigtics

This is a broad soil unit which includes phases 147 and 147G, both of
them clayey soils. There is more evidence of development in 147G (the pro-
file description belongs to a typical 147). Usually these are deep soils,
poorly and sometimes very poorly drained, with deep cracks. Cclours range
between very dark greyish brown, very dark grey andblack. bpH are over T.0 in
the 147 and highly alkaline in the 147G. Drainage lines are common as well
a5 a characteristic artificial microtopography produced by poaching by elaw
phants.
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Land-use and agricultural potential

Thig is a poorly drained fine textured soil. The moil Unit 147¢ is very
allkaline., Heavy invesitments would be required to reclaim these moils and
improve ‘their drainage. They are of marginal suitability for agriculiurs.

Site information

a. Soil name: UNITS 151 and 152,
b. Higher category classification: Regosols Quartzipsamment (1.X2).
Revised 7th Approximation (1964).
c. Date oi examination: 24th March, 1965.
d» Authors: Messrs. N. Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.
8. Location: Sandy ridges on the alluvialwcolluvial plain. Ngage. 26
miles south of the Nyumba ya Mungu Dam, west of the Pangani
River, Tanzania.
fo Blevation: 1800-2100 feet.
gs Land forms
i. Physiographic position: ©Sandy ridges on the alluvial~colluvial
plain. : ‘
iis Surrounding land form: Undulating convex slopes of sandy ridges
(old river levees?).
iii. Microtopography: Narrow ridges.
ho Slope: Class 2 - gently sloping (0~6%)
i. Vegetation and/or land-uses Balt bush, other various bushes and low treesm
and some grass, with several bare patches.

General soil information

as Parent materials Sandy and gravelly river deposits.

b. Drainage: Well drained.

co Moisture conditions: Dry throughout.

do Groundwater depth: Unknowne

g. Htoniness or rockiness: Nil.

f. Evidence of erosion: Nil to slight, mainly accumulation.

ge Salinity or alkalinity: Ranges from Class 0 ~ soils free of excess salt
or alkali to Class 2 - soils moderately affected by salt or
alkalie

he Human influence: Nil.

Brief description of the profile

This is a very irregular mapping unit including a large variety of differw
ent soils, which have in common their position on narrow meandering ridges,
which are the remnants of old river levees. They are dominantly sand, with
variable levels of salinity. The profile degcribed is a deep, sandy, well
drained soil from the Ngage area which is slightly saline. The patiern of



14

its distribution is very intricate and difficult to show at the semi~detailed
level of survey.

Profile description

AC 0-14" Very dark greyish brown (10 YR 3/2) moist and brown (7.5 YR 5/4)
dry, loamy coarse sand; structureless; non sticky and non
plastic, very friable moist, loose dry; many vesicular pores;
frequent fine and very fine rcots throughout the horizon; pH
8.0; very strongly effervescent; clear smooth boundary to

C 14-30"+ Dry gives mixed colours of variable coarse sands and gravels,
fine gravelly coarse sand; structureless; loose drys; common
very fine grass roots and few medium woody roots; pH 8.0;
very strongly effervescent; stratified water deposited
materialss

Range of characteristics

The ridge sites where this soil is always located are variable in size,
width and distribution. Some members of this mapping unit are finer textured
and highly saline. The soils also range in texture according to their posi~
tion on the ridge feature, the most sandy members being at the highest ele~
vation. Colours are variable and the common oneg are in the range of very
dark brown to brown, pale brown and dark brown. Mainly massive or very weak
structured.

Land-uge and agricultural potential

Notwithstanding that some of these soils could be cropped their variability
and irregular distribution make it impossible to develop a special programme
for their use. They could be included with neighbouring soils in an irriga~-
tion development programme after much levellinge
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NOTES s

1.

2e

3

A1l analyses were determined before July 1965.

falcium carbonate values are estimates'by acld
neutralization.

The values for sodium extracted with ¥ ammonium
acetate (at pH 7.0) include water soluble sodium.
Since water soluble potassium is normally very
small, the values for potassium are approximate
estimates of exchangeable potassium.

Calcium carbonate, organic carbon and cations
extracted with N ammonium acetate are calculated
on air-dry soil.

A dash (~) indicates that the analysis was not
done or the result was not reliable.
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Soil names:s UNIT 132,
Higher category classification: Solonetz - Mazic Nadurargid (4.24-H)
Revised Tth Approximation (1964).
Date of examinations 1lst September, 1966.
Authors: Messrs. No Mikenberg and A. Hoekstra.
Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzania,
40 yards south of B2250 on the topographical map.
Blevation: 2058 feets
Land forms
ie Physiographic position: Valley bottom. ,
iis Surrounding land form: Flat. Land slopes very gently east to
west, towards the rivere.
iii. Microtopography: Nil.
Slope: Class 1 — flat or almost flat.
Land-uses Masai cattle grazing.

General soil information

o
b&
Co
d&b
So
£
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he

Parent material: Calcareous alluvials of the Pangani floodplaine.

Drainages Class O ~ very poorly drained.

Moisture conditions: Dry throughouts.

Groundwater depth:s Unknown.

Stoniness or rockiness: Nil.

Evidence of erosion: Slight wind erosione.

Salinity or alkalinity: Class 3 = soils strongly affected by salt and/or
alkali.

Human influence: Nil.

Brief description of the profile

Shallow dark greyish brown sandy loam underlain by a hardened layer of

sandstone enriched with calcium carbonate. Very strongly alkaline, weak
laminar'A2 on top of a columnar B2 with patchy discontinuous organic matter
cutanse. Inclusions of medium and deep soils. Sparsed shrubs and isolated
xerophitic trees in an extensive bare landscapes

Profile description

A2

B2

0-2" Very dark greyish brown (10 YR 3/2) moist and greyish brown
(10 YR 5/2) dry, sandy loam, moderate coarse platy; non
sticky and non plastic, very friable moist, soft dry; common
fine vesciular pores; few quartz particles and fine gravels;

very few medium roots; pH 9.4; very sirongly effervescent;
abrupt, smooth boundary to

210" Dark greyish brown (10 YR 4/2) moist and brown to dark brown
(10 YR 4/3) dry, gritty fine sandy loam; strong fine columnar;
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firm moist, very hard dry; patchy thin organic matter cutansg
pH 9.63 very strongly effervescent; very hard compacted peds
cemented with calcium carbonate; diffuse irregular boundary to

¢ 10"+ Yellowish brown (10 YR 5/4) moist and pale brown (10 YR 6/3) dry;

mgssive, compacted, difficult to penetrate by auger, cemented
with calcium carbonate; pH 9.4+; very strongly effervescent.

Range of characteristics

The soils of this unit are very poorly drained and very shallow to
shallow on a hardened or cemented layer of sandstone with a large amount of
calcium carbonate forming a petrocalcic layer. Horizon colours are consig-
tently in the greyish brown (10 YR 5/2) range. Texture is variable and
ranges from fine sandy loam to silt loam and in the deep inclusions there
may be a layer of loam or clay loam on top of the regular sequence. The
platy vesicular top horizon ranges in depth from less than-% inch to 3~4
inches. The soil occurs in huge flat areas with a characteristic landscape
of extensive bare lands with only scattered low shrubs of a zmerophitic
natures

Similar and associated soils

The soil units occurring in the vicinity are very easy to distinguish

from the 132, The 133 and 134 soils are very heavy clay Grumusols. The
other Units (145 and 146) of medium texture are not saline or alkaline.

Land-use and agricultural potential

This is probably one of fthe worst soils of the whole area. Its very

high alkalinity together with its extreme shallowness is reflected in the
very poor vegetation. The dry condition of the area together with the lack
of cover exposes this soil to wind erosion which ig increased by the continu-

ous crossing of large herds of cattle.

Thig Unit is not recommended for agricultural development. At the best
the soils should be protected by allowing the natural vegetation to recover
and carrying on a very careful range management programme.

Site information

a. So0il name: UNIT 133,

b Higher category classifications Grumusols. Natraquollic Mazaquert
(2.12-5.35). Revised Tth Approximation (1964).

c. Date of examination: 2nd September, 1966,

d. Authorss Mesgrs. N. Mikenberg and A. Hoekstra.

eo Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzania.

40 yards west of D4500 on topographical map.
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fa MBlevations 2056 feet.
g. Land form:
i. Physiographic position: Valley bottom.
iie Surrounding land form: Flat, with numerous drainage lines,
slightly concave. The land slopes very gently east~west
towards the river.
iii. Microtopographys: Gilgai.
he Slope: Class 1 - flat to almost flat.
i» Land-uses Open parkland. DMasai cattle grazing.

General soil information

a. Parent material: Calcareous fine alluvial sediments of the Pangani
floodplaine

b. Drainage: Class 0 - very poorly drained.

ce Moisture conditions: Dry throughout.

de Groundwater depth: Unknown.

e. Dtoniness or rockiness: Nil.

fo [Hvidence of erosion: Nil.

go. Salinity or alkalinity: Class 2 — soils moderately affected by salt or

» alkali. -

h. Human influence: Overgrazing; some of the soils of this unit formerly
cultivated under irrigation were abandoned after an increase
in alkaline conditionse.

Brief description of the profile

Thig is a deep, very poorly drained, dark grey to black heavy clay soil.
At depth it may be underlain by a petrocalcic layer or layers of sand from
alluvial origin forming a lithological discontinuity. Frequent fine and very
fine dead roots are included in the soil peds. In the dry season cracking is
common and material from the topsoil can be found in the bottom of the cracks.
Most of the roots are concentrated in the top 20 inches.

Profile degecription

Al O-5" Very dark grey (10 YR 3/1) moist and dark grey (10 YR 4/1) dry,
clays; strong medium sub-angular blocky; very sticky, very
plastic, friable moist, hard dry; common fine interstitial
pores; fine and medium roots; pH 8.0; very strongly effer—
vescent with HCl; gradual wavy boundary to

AC  5-18" Very dark grey (I0 YR 3/1) moist and black (10 YR 2/1) dry,
clay; strong coarse prismatic breaking to coarse angular
blocky; very sticky, very plastic, firm moist, hard dry:
many fine interstitial and common medium tubular pores;
thick continuous clay cutans; few medium roots, frequent
dead fine roots; slickensides; pH 9.0; strongly efferves~
cent with HCl; abrupt smooth boundary +o
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¢l 18-30" Brown to dark brown (10 YR 4/3) moist and very pale brown (10
YR 7/3) dry, sandy clay loam, massive; Sticky and plastioc,
friable moigt, soft dry; few interstitial fiile pores; roots
nily cutans nil; some vertical streaks of powdery oalcium

carbonate; pH 8.8; strongly effervescent with HCls diffuse
irregular boundary to

IIC2 30~48"  Dark grey (10 YR 4/1) moist and grey (10 YR 5/1) dry, loose
sand with small gravels; few fine roots; pH 8.23 non
effervescent; gradual irregular boundary to

IIIC3 Increasing amount of gravels of a larger size with coarse sand
48-60"  like old riverbed deposits; pH T.2; non effervescente

Hange of characterigtics

. The soils of this unit are very poorly drained. The depth to a petro=
calcic layer or unconformed sand layer is more than 30 inches. The colour
of the solum is consistent and the topsoil ranges from very dark grey (10
YR 3/1) to black (2.5 ¥ 2/0). A thin 0l layer of leaves, stems and organic
partly decomposed residues covers the undisturbed areas. Reaction ranges
from 8.6 to more than9.6 in the A and AC horizons.

oimilar and agsociated soils

This soil unit is very similar to Unit 134 and its depth phases. The
main difference is the very high pH of Unit 133. A shallower phase of Unit
133 called Unit 133C has a petrocalcic layer at depths of less than 30 inches.
Other soil units of this area like 145, 146 and 132 never reach heavy clay in
their range of textures.

\

Land-use and agricultural potential

At present this soil is only used for graging. Verxy eocasionally it is
put under cultivation, but after one or two years of wéiy poor results due to
its high salinity and alkalinity status it is usually sbmndoned and left in
much worse condition. It is strongly reoommended mnst %o wmse these soils for
regular crops under irrigation without improvemente. Ths, main limitations
are the high salinity and/or alkalinity status and the poor drainage condi-
tionsg. Both limitations should be overoome before a regular programme with
~annual cropping is established. For the time being some tolerant crops could
be experimented with, as well as a programme for adapted pasture.
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Site information

o
b

Ce
de
Ca

he
ie

Soil name: UNIT 133C.

Higher category classification: Grumusol. ' Natraquollic - Mazaquert
(2.12-5.35). Revised Tth Approximation (1964).

Date of examination: 2nd September, 1966.

Authors: Messrs. N. Mikenberg and A. Hoekstra.

Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzania.
40 yards east of 1250 on the topographical map.

Blevation: 2059 feet.

Land form:

i» Physiographic position: Valley bottom.

ii. Surrounding land form: Flat with numerous drainage lines,
slightly concave, land slopes very gently east-west towards
the river.

iii. Microtopography: Gilgai.
Slopes Class 1 -~ flat or almost flat.
Land~-uses. Nil.

(leneral soil information

So

be
Co
de
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o
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Parent materials Calcareous fine alluvial sediments of the Pangani
floodplaina

Drainage: Class O -~ very poorly drained.

Moisture conditionss Dry throughoute

Groundwater depth: Unknown.

Stoniness or rockiness: Nil.

Evidence of erosion: Nil,

Salinity or alkalinitys: Class 2 — soils moderately affected by salt or
alkalis

Human influence: Nil.

Brief description of the profile

The main difference of this soil and the 133 is the presence of a petro-

caleic layer at variable depths ranging from 10 to 30 inches. The dominant
depth to such layer is 18 to 30 inches with inclusions of shallower ones.

Profile description

Al

0-6" Black (10 YR 2/1) moist with many medium distinct brown (10
YR 5/3) mottles and very dark grey (10 YR 3/1) dry, clay;
strong medium sub-angular blocky; very sticky, very plastic,
friable moist, slightly hard dry; many fine interstitial and
common fine and medium tubular pores; cutans nil; common
fine and medium roots; pH 9.0; very strongly effervescent
with HCL; gradual irregular boundary to



80

AG 619" Very dark grey (10 YR 3/1) moist® With many coarse prominent
mottles dark brown and same colour when dry, clays; strong
coarse angular blockyj very sticky, very plastic (slippery),
friable moist, moderately hard dry; many fine interstitial and
fine tubular poress common medium roots; moderately thick
broken clay cutanss increasing amount of mottles and frequent
fine dead roots inside the peds; pH 9.4; very strcngly effer—
vescent; abrupt smooth boundary tc

¢ 19-30"  Yellowish brown (10 YR 5/4) moist and very pale brown (10 YR
7/3) dry; massive cemented continuous layer, high calcium
carbonate ccntent; some pockets of soft material and tongues of

the upper horizon coming throughy very few roots reach this
layer.

Range of characteristics

Depth to the petrocalcic horizon ranges from 10 to 30 inches. Colour and
texture of horizon is consistent and pH ranges from 8:6 to 9.6

Similar and associated soils

Depth to the caliche~like layer, high alkalinity and fine texture are
characteristics of this soil which can easily be differentiated from other
goils in this area.

Land-use and agricultural potential

BEverything which is being said for soil Unit 133 can be applied  to this
phase; however, being a shallower soil with limitations for root penetration,
the risk of using it under careless management practices is greater.

Site informaticn

ae Soil names: UNIT 134.

b. Higher category classification: Grumuscl, Typic Mazaquert — 2.120.

, Revised 7+th Approximation (1964).

c. Date cf examination: 31lst August, 1966,

d Authorss Messrs. N. Mikenberg and A. Hoekstra.

e. Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzania.

80 yards east of D2250 cn topographical map.

fo Elevation: 2057 feet.

2o Land form: ,

i. Physiographic position: Valley bottom.

ii. Surrounding land form;-- Flat with numerous drainage lines,
slightly concave, land slopes very gently east-west towards
the river.
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iiils Microtopographys: Gilgai.
he Slopes Class 1 — flat to almost flat.
i. Land-uses Masai cattle grazming. Large areas of grass land surrounded
by irregular islets of parkland. ’

General soil information

as Parent material: Calcareous fine alluvial sediments of the Pangani
floodplaina

b. Drainage: Class 2 - imperfectly drained.

co Moisture conditions: Dry throughout.

ds Groundwater depth: Unknowns.

€. Stoniness or rockiness: Nila

f» Lvidence of erosion: Nil.

g. Salinity or alkalinity: Class 0-l — soils free or very slightly
affected by salts or alkalis.

hs Human influence: Some cattle grazing; further north this soil is
cultivated under irrigation.

Brief description of the profile

This is a deep, imperfectly drained, fine textured goil. Black colours
grade through very dark grey and brown in the subsoil. Deep cracking occurs
during the dry season. A thick grassland vegetation is characteristic with
frequent drainage lines which are the remnants of old river meanders filled
with fine sediments.

Profile description

Al O-1" Black (7.5 YR 2/0) moist and very dark grey (10 YR 3/1) dry,
loam; weak fine granular; slightly sticky, slightly plastic,
friable moist, loose dry; many very fine discontinuous vegicu—
lar poress; frequent fine and very fine and few medium roots;
partly decomposed organic residum; pH 7.0; effervescence nil;
abrupt smooth boundary to

AC  1-14" Black (10 YR 2/1) moist and dark grey (10 YR 4/1) dry, clay;
coarse prismatic breaking to medium angular blocky; very
sticky, very plastic, firm moist, very hard dry; many fine
discontinuous interstitial and common fine continuous tubular
pores; continuous moderately thick clay cutans; frequent
fine roots; very frequent fine dead roots included in the
pedss vertical cracking with material from the top; PH 7.8
non effervescent; clear wavy boundary to '

Gl 14-30"  Very dark grey (10 YR 3/1) mbist, with many medium distinct
greyish brown mottles and grey (10 YR 5/1) dry, clay; fine
sub-angular blocky; sticky and plastic, friable moist,
slightly hard dry; cutans nily  few very fine discontinuous
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interstitial pores; few fine roots; pH 8.2; strongly
effervescent; abrupt smooth boundary +to

€2 30-50"+ Brown (10 YR 5/3) moist and very pale brown (10 YR 7/3) dry,
massive hard compacted horizon with calcium carbonate; pores
inside the peds; pH 8.0; very strongly effervescente

Range of characteristics

This soil phase is deep and imperfectly drained. Colour and texture of
the different horizons is quite consistent with slight changes. pH increases
with depth and ranges from 7.0 to 8.5. Sometimes recent deposits of fine
alluvial sediments with colours in the vicinity of very dark grey (10 YR 3/1)
may be found on top of the black clay. A few inclusions of silty clay with
similar ranges of colour were registered.

Similar and associated soils

This is the deep phase of soil Unit 134. The other phases of the same
soil unit are classified according to the depth to the petrocalcic layer.
The other fine textured soil of the area, the 133, have always pHs higher
than 8.6. The remainder of the soils of this area have medium or slightly
fine fextures.

Land~use and agricultural potential

The main limitation to the extensive use of thig soil is its fine texture
and imperfect drainage. Further north in the same Naururu area this soil is
regularly under cultivation with fair results. It can be used for . .many
adapted crops, namely, rice, cotiton, sugar cane, various vegetables, pasture
and fruit trees. With adequate control of drainage the range of adapted
crops could be much increased.

Site information

as Soil name: UNIT 134CH. -
be Higher category classification: Alluvial-Grumusol intergrade, Lithic
Haplorthent — (l.53~L)s Revised 7th Approximation (1964).
c. Date of examination: 31lst August, 1966.
d. Authors: lessrs. N. Mikenberg and A. Hoekstra.
e. Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzaniae
80 yards northwest of G750 on topographical mape
fo Blevation: 2059 feeto
g. Land forms:
i. Physiographic position: Valley botitom.
iis Surrounding land form: Flat with scattered drainage lines,
slightly convex.
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iii. Microtopographys: Nil.
hs Slopes Class 1 - flat or almost flate.

i Land-uses WNile

General soil information

a. Parent material: Caloareous fine alluvial sediments of the Pangani
floodplain.

b. Drainage: Class O — very poorly drained.

0. Moisture oonditions: Dry throughout.

d. Groundwater depth: Unknown.

e. Stoniness or rookiness: Some hardened limestone outorops.

f. [Gvidenoe of erosion: Slight sheet erosion.

g. Salinity or alkalinity: Class 0-1 - soils free or slightly affeoted by
salt or alkali.

he Human influenoe: Nil.

Brief description of the profile

This is a very shallow soil on top of a hard continuouvs layer of sand-
stone oemented with oaloium carbonate.

Profile description

Al 0-1/11" Blaok (7.5 YR 2/0) moist and very daxk grey (10 YR 3/1) dry,
silty olay loam; weak fine subeangular blookys; stioky and
plastic, friable moist; soft dry; many fine interstitial
pores;y frequent fine and medium roots; some oemented ouwt-
orops oan be seen and roots of trees extending horizontally;
pH 6,635 non effervesoent; abrupt smooth boundary to

AC l/llwll" Very dark grey (10 YR 3/1) moist and same oolour when drys
strong medium angular blooky; stioky and plastio, friable
moist and hard dry; patohy moderately thick clay outans;
oommon fine interstitial and oommon fine random tubular pores;
PH 7.0; non effervesoent; abrupt smooth boundary to

o 11"+ Dark greyish brown (10 YR 4/2) moist and greyish brown (10 YR
5/2) dry, massive, hard oemented layer weathered along oraoks
with earth material and roots betweeny; pH T.2;5 very strongly
effervescent.

Range of oharaoteristios

Depth of this soil phase varies from O to 12 inches. This is the very
shallow member of the 134 series. Clay texture is dominant but some inoli
sions of silty olay were registered. pH ranges from 6.6 to T.8.
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Similar and associated soils

. Thig soil is usually restricted fo small areas on a g8lightly convex pogie
tion and are associated with the deeper member of the series.

Land-use and agricultural potential

This so0il cannot be used for regular crop growing. It is very shallow.
Some trees and scattered grasses show that it is probably édaptable t0 carew
ful range management programme., Most of the area has no vegetation at
present. Recommended for permanent buildings within the development scheme.

oite information

@s Soil names UNIT 134Cm.

b. Higher category classification: Grumusol, Typic Mazaquert (2.120)»
Revised Tth Approximation (1964).

c. Date of examination: 31lst August, 1966,

de Authors: Messrs. Ne. Mikenberg and A. Hoekstra.

e. Location: Naururu Irrigation Schemey 20 miles west of Same, Tanzaniae
40 yards west of C750 on topographical mape

fo Tlevation: 2058 feet.

g« Land forms V

i. Physiographic positions Valley bottom.

ii. Surrounding land form: Flat with numerous drainage lines,
glightly concave, land slopes gently easit-west towards the
rivers

iii. Microtopography: Gilgai.
he Slope: Class 1 - flat or almost flate.
ie Land-use: Masai cattle grazing.

General soil information

a. Parent material: OCalcareous fine alluvial sediments of the Pangani
floodplain.

be. Drainage: Class 1 - poorly drained.

Ce Moisture conditions: Dry throughout.

de CGroundwater depth: Unknouwd.

e« Stoniness or rockiness: Nil.

f« Hvidence of erosion: Slight sheet erosion.

g. Salinity or alkalinity: Class 0O~l1 -~ soils free or slightly affected by
salt or alkali.

he Human influence: Some cattle grazing; Lfurther north this soil is
cultivated under irrigation.

Brief description of the profile

This is the medium depth member of the 134 series. Usually at 18 %o 30



inches a petrocalcic layer isg present. The soils of this series are very
uniform and oonsistent and the main difference between phases is depth
oaliohe~like layer.

Profile description

Al O-2v Blaok (7.5 YR 2/0) moist and blaok (10 YR 2/1) dry, olay;
moderate medinm sub-angular blookys; very gticky and very plastioc,
very firm moist, hard dry; few very fine interStitial pores;
abundant fine and few medium roots; s=ome white spots of very
fine material of unknown origin (neither orystalized nor
effervesoent); pH T.2.3 gradual wavy boundary to

AC  2-22% Blaok (7.5 YR 2/0) moist with many ooarse prominant sharp light
brownish grey mottling and blaok (10 YR 2/%) dry, olay; strong
coarse prismatios very stioky very plastio, extremely firm
moist, very hard dry; common fine random pores, few ooarse
oontinuous tubular ones; thiok oontinuous clay outansy common
fine and medium and few ooarse roots; inoreasing mottling with
depths wvertioal random oraokings with material from the tops
some sliokensides; pH 823 very strongly effervesoent; clear
wavy boundary to

¢l 22-26"  Very dark grey (10 YR 3/1) moist with many medium prominent
olear light brownish grey mottling and dark grey (10 YR 4/1)
dry, clays; strong fine angular blooky; very stioky wvery plastio,
firm moist, hard dry; few very fine digoontinuous pores; few
medium roots; pH 8.33 very strongly effervesoent; abrupt
smooth boundary to

€2 26-35"+ Dark greyish brown (10 YR 4/2) moist and pale brown (10 YR 6/3)
drys; gritty olay; massive; stioky and plastio, very firm
moist, very hard dry; few very ooarse roois; pH 8.4; very
strongly effervesoents

Range of oharacteristics

This poorly drained soil is of medium depth on top of an almost impene-
trable petrooaloio layer. Colour is oonsistent and ranges between very dark
grey and blacke Texture is always olay with very minor inolusions of gilid
loam and silty olay loam. pH increases with depth and ranges. between T.0
and 8.5. Some very minor inolusions of pH 8.6 have been aooepted.

Similar and assooiated soils

This is the medium phase of soil Unit 134. It is an intergrade beiween
the deep Unit 134 without oaliohe-like layer and always olayey and Unit 146
in whioh the layer is always present and the texture is more ooarses
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Land-uge and agricultural potential

This soil can be used for regular agricultural production with the limi-~
tations derived from fine texture, poor drainage and depth. Able to support
most of the cultivated crops adapted to the present ecological conditionse
This soil is already under cultivation further north with fair resulise

Site information

2o Soil names UNIT 134Cs.
b. Higher category classifications Grumusol, Typic Mazaguert (2.120).
Revised Tth Approximation (1964).
c. Date of examination: 31lst August, 1966.
d. Authors: N. Mikenberg and A. Hoekstra.
e. Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzania.
40 yards west of G750 on topographical map.
fo Blevation: 2058 feeto
gs land forms
i. Physiographic position: Valley bottome
ii. Surrounding land form: Flat with numerous drainage lines,
slightly concave, land slopes gently east-west towards the
rivers
iii. Microtopography: Slight gilgai.
he Slope: Class 1 — flat or almost flat.
i» Land-use: Masai cattle grazing.

General soll information

a. Parent material: Calcareous fine alluvial sediments of the Pangani

“ floodplain.

b. Drainage: Class O — very poorly drained.

Co Moisture conditions: Dry throughout.

d. Groundwater depths:s Unknown.

e. Stoniness or rockiness: Nile.

f. Ividence of erosion: Slight sheet erosion.

g. Salinity or alkalinity: Class 0-1 -~ soils free or slightly affected by
salt or alkali.

he Human influence: Some cattle grazing.

Brief description of profile

This is the shallow member of the 134 series. A petrocalecic layer is
present at 12 to 18 inches. This phase is very uniform in colour and texture.



Profile description

AL O-1" Blaok (7.5 YR 2/0) moist and very dark grey (10 YR 3/1) dry,
loams very fine orumb; slightly stioky, slightly plastio,
friable moist, loose dry; many fine and very fine disoontinuw
ous interstitial pores; oommon fine and medium roots; pH 6.8s
non effervesoent; abrupt smooth boundary to

AC  1-12/18" Blaok (10 YR 2/1) moist with dark yellowish brown material in
pockets, and very dark grey (10 YR 3/1) dry, olays; sirong
medium sub-angular blookys very stioky and very plastio,
friable moist, hard drys; patohy moderately thiok olay cutans;
oommon fine interstitial and oommon random medium tubular pores:
frequent fine dead roots inoluded in the soil pedss some
oraokings and pookets of soft materials non effervesoents; pH
T.03 mnon effervesoent; gradual irregular boundary to

c 12/18"+ Brown to dark brown (10 YR 4/3) moist and light brownish grey
(10 YR 6/2) dry; massive oontinuous hard layer oemented with
oaloium oarbonate; pH 8.0; very strongly effervesoent.

Range of oharacteristios

Some very minor inolusions with silt loam or olay loam layers were regis-—
tered. Colour varies very little. pH ranges from 6.8 to 8.4. Effervesoenoe
with HCl may ooour throughout or be resirioted to the oaliohe-like layer.

Similar and assoclated soils

The soils of +this phase differ from others of the same series in depth
to the petrooalcic layer. Other shallow soils like Units 146 or 132 are
never as olayey as this soil.

Land-use and agricultural pnotential

This soil oan only be used for agrioulture for a limited range of crops
with a shallow rooting system. Ofher limitations are the fine texture and its
very poor drainage. It is suited for grazing and forestry.

Site information

8. So0il name: UNIT 145.

b Higher category classifioation: Alluvial, Haplorthent (1.53)s Revised
Tth Approximation (1964).

ce Date of examination: lst September, 1966,

d. Authors: Messrs. No Mikenberg and A. Hoekstra.

es Looation: Naururu Irrigation Soheme. 20 miles west of Same, Tanzania.
40 yards west of Al375 on topographioal map.
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Elevation: 2058 feet.
Land forms
i« Physiographio position: Valley bottom.
ii. Surrounding land form: Flat, slightly concave.
iii. Microtopography: Nilo
Slope: Class 1 -~ flat or almost flate
Land-uge: Masal oattle grazing.

General soil information
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Parent material: Calcareous alluvial sediments of the Pangani floodplain.

Drainage: Class 4 - well drained.

Moisture oonditionses Dry throughout.

Groundwater depth: Unknown.

Stoniness or rookiness: Nile

Evidenoe of erosion: Nil.

Salinify or alkalinity: Class O = soils free of excess salt or alkali.

Human influenoe: Masai oattle grazing. This goil is largely oultivated
under irrigation further north.

Brief desoription of the profile

This is a medium to deep soil of silt loam texture, often underlain by a

petrooaloio layer. It only oovers a small area. Larger areas of it extend
further north (see semi-detailed soil survey of Naururu) where it is extenw
gively cultivated.

Profile desoription

A

AC

C

05" Very dark brown (10 YR 2/2) moist and grey (10 YR 5/1) dry,
si1lt loamj; moderate medium sub-angular blookys; slightly
plastio, non stioky, friable moist, slightly.hard dry; many
very fine interstitial and oommon fine fubular poresj common
fine and few medium rootss pH T.23; non effervesoent; clear
wavy boundary to

5--10" Brown to dark brown (10 YR 4/3) moist and light brownish grey
(10 YR 6/2) dry, silt loam; weak fine sub-angular blookys;
stioky and plastio, friable moist, soft dry; oommon fine
interstitial pores; few fine roots; some material from the
top comes through root channels like tongues; pH T.8; very
strongly effervesoent; gradual irregular boundary fo

10-48"  Yellowish brown (10 YR 5/4) moist and light grey (10 YR 7/2)
dry, gritty sandy loam; massive; slightly stioky, slightly
plastio, friable moist, slightly hard dry; few fine tubular
pores; very few medium roots; compaotness inoreases with
depth; diffioult to penetrate with auger; pookets of soft
materialy some insect oasts; pH T7.63 very strongly effer-
vegoente.



lange of charaotberistics

The depth of thisg soil on top of the petrooaloio layer varies from a few
inohes to more than 30 inohes. In the area surveyed only medium and deep
goils of this unit were registered. The dominant texture is silt loam but
some layers of silly olay loam and olay loam may ooour. pH ranges from 7.2
to 8.4. No salinity was observed in this soile. Colour is almost uniforms.

Similar and agsooiated soils

This soil unit is easy to differentiate from 134 and 133 beoause of their
clay texture. The soil series 146 whioh is very similar in texture is always
darker in the top soil and the 132 is always very strongly alkaline.

Land-ugse and agrioultural potential

This is an exoellent soil whioh is extensively used further north for
regular orop produotion under irrigation. Its main limitation is its depth
whioh varies in short distanoes. It ig very olosely related with the 146 of
whioh it is suspeoted to be an eroded phase. Crops oultivated in this soil
with good produotion levels are ootton, maize, banana, sugar cane and oassava.
In undisturbed areas a very dense parkland vegetation exists.

Site information

as Soil name: UNIT 146H.

b. IHigher oategory olassifioation: Intergrade between Rendzina and alluvials
Lithic Haplorthent (1.53~L). Revised 7th Approximation (1964).
c. Date of examination: 1st September, 1366.
ds Authors: IHessrs. Ne. Mikenberg and A. Hoekstra.
€ Looation: Naururu Irrigation Soheme. 20 miles west of Same, Tanzania.
100 yards west of B2750 on topographioal map.
fo HElevation: 2057 feet.
2. Land forme
i. Physiographio positions: Valley bottom.
ii. Surrounding land form: Flat with soattered drainage lines,
glightly oonvex.
iiis« Microtopographys Nil.
he Slopes Class 1 - flat or almost flat.
i. Land-use: Open parkland. Masai cattle grazing.

General soil information

Parent material: Caloareous alluvial sediments of the Pangani floodplaine
Drainage: Class 1 - poorly drained.

Moisture oonditionss Dry throughout.

Groundwater depth: Unknowne.
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gs Stoniness or rookiness: Outcrops of hardened caliche-like materiale

£« Bvidence of erosion: Nil.

g. Salinity or alkalinity: Class 0 - soils free of excess salt and alkali.
he Human influence: Cattle grazing.

Brief description of the profile

This is the very shallow member of the 146 series. A few inches -of black
to dark grey organic topsoil on g hardened petrocalcic layer are the main
features. Texture is usually silt loam or loame pH ranges from 7.0 to 8.4
and the soil is very strengly effervescent. Its digtribution is mainly in
pockets or larger areas alternating with shallow and deeper phases of the
same unite.

Profile description

A 06" Very dark grey (10 YR 3/1) moist and dark greyish brown (10 YR
4/2) dry, silt loam; coarse medium and fine sub-angular blockys
slightly sticky and slightly plastic, friable moist, soft dry;
many very fine interstitial and few fine tubular pores; few
fine and medium rootss; in the lower part of this horizon accu—
mulations of concretionary calcium carbonate, sometimes powdery;
PH 8.43 very strongly effervesoents; abrupt smooth boundary to

¢ 6oy Brown to dark brown (10 YR 4/3) moist and pale brown (10 YR 6/3)
dry, hard concretionary layer cemented with calcium carbonate
breaking into irregular blockss some roots in the crackings,
calcium carbonate in veins; pH T.83 very sirongly effervescent.

Hange of characteristics

This is a very shallow phase of the 146 series. The @aépth to the caliche—
like layers varies from O to 12 inches with frequent outorops of the cemented
layers Texture ranges from fine sandy loam to silt leawm. Rocks are common
at the surface. pH varies from 6.8 to 8.4 with inelusiens higher than 8.6.

Similar and associated soils

The only cther very shallow soils (less than 12 inohes) in the area are
Unit 134CH of fine texture and Unit 132 strongly alkaline and lacking the dark
topsoile

Land-uge and agricultural -votential

Due to its very limited depth this soil is not recomménded for regular
crop production. Well suited for permanent constructions and some adapted

grasses., This soil should be left out in any programme of levelling for
irrigation purposes.
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Site information

as Soil names UNIT 146m.
be Higher category classification: Rendzina-likes Typic Rendoll ~ (5,110).

Revised Tth Approximation (1964).
ce Date of examination: lst September, 1966,
de Authors: N. Mikenberg and 4. Hoskstrae
es Location: Naururu Irrigation Scheme. 20 miles west of Same, Tanzania.
100 yards east of 02625 on topographical map.
fo Elevation: 2057 feets
g Land forms
ie Physiographic position: Valley bottom.
iie BSurrounding land form: Flat with scattered drainage lines.
iide Microtopographys Nil.
he Slope: Class 1 - flat or almost-Flats
i. Land-use: Cattle grazing. Intensively cultivated under irrigation
further north. Dense parkland vegetation in the undisturbed
areass

General soil information

ae Parent material: Calcareous alluvial sediments of the Pangani floodplaine
bs Drainage: Class 4 -« well drained.

co Moisture conditions: Dry throughout.

de Groundwater depth: Unknown.

ee Stoniness or rockiness: Nil.

fo Bvidence of erosions Nile

ge. Salinity or alkalinitys: Class O - soils free of excess salt and alkali.
heo Human influence: Cattle grasing; inbtensively cultivated further northe

Brief description of the profile

This is a medium to deep soil of silty clay on sility clay loam texture
underlain by a petrocalcic layer. Black colours grade through a very dark
grey to the next layer. Non-saline non-alkaline and very strongly effervescent
with increasing amount of calcium carbonate. In the semi-detailed soil survey
of Naururu the dominant texture in Unit 146 is silt loam to silty clay loam.

In the present area this unit is influenced hy the fine sediments of +the Unit

134,

Profile description

A1 0-5" Black (7.5 YR 2/0) moist with few medium distinct dark greyish
brown mottling and very dark grey (10 YR 3/1) dry, silty clay;
sticky and plastic, friable moist, soft dry; many fine and very
fine interstitial and tubular pores; ocommon fine and medium
roots; pH T.63 very strongly effervescent; graduval irregular
boundary to
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A12  5-lln Very dark grey %o black (10 YR 2.5/1) moist with many medium
distinet yellowish brown mottling, and dark grey (10 ¥R 4f1}
dry, silty clay loam; moderate medium gramler; sticky and
plastic, friable moist, soft dry; many very fine infersiitial
and coarse tubular poress fFew fine, very fine and medium and
few coarse roots; increasing amount of efflorescent calecium
carbonate; some insect casts; pH Te6; strongly effervescenty
clear wavy boundary to

AC  11-21"  Very dark grey (10 ¥R 3/1) moist with many prowinent yellowish
brown mobttling, and grey (10 YR 5/1) dry, gritty clay loamy
strong medium sub-angular blocky: sticky and plagitic, friable
moist and slightly hard dry; many fine tubular and intersiitial
poress very few rootg; increasing amount of caleium carbonate
concretions and soft powdery accumulations; pH 8.03 very
strongly effervescent; abrupt smooth boundary to

G 21~30"+ Pale brown (10 YR 6/3) moist and very pale brown (10 ¥R 8/3)
dry, medium and coarse angular blocky concretions cemented with
calcium carbonate forming a discontinuous layer; pH 7.03 vexry
strongly effTervescent.

Range of characteristics

In the area surveyed this soil uniit covers only 45 scres and is not repre-
sentative of the unit as a whole which is mainly of medium texture. This
part is influenced by fine alluvial sediments and the soills are in the extrems
fextural range. The normal range covers loam, silt loam, silty olay loam and
8ilty clay textures. Depths to the caliche-like layer range from 18 to more
than 30 inches. pH ranges from 6.8 to 8.4 and the soils are usually very
strongly effervescent throughout. Colours of the ftop soil range from black
to very dark grey and are never lighter than very dark grey (10 YR &f&} which
is the breaking line between Unites 146 and 145.

Similar and associated soils

Thisg is the medium depth member of the 146 series and includes some deep
soilse. In the same area other soil units ocour such as 145 (lighier *than 10
YR 4/1); 132, shallow and veryalkaline, both of them without & dark organic
top soil and the 133-134 series which are of fine clay texture.

Land-use and agricultural potential

Thig is the best soil of the whole Naururu area but only represented in a
very small part of this area. It is intensively culdivated further north and
the following crops are commons cotton, maize, banana, sugar cane, sweedb
potatoes, cassava, various vegetables, tropical fruit trees (manzo, paw-paw,
etc.) and rice on similar soils in Ngage. This soil has no major limitation
and the main problem is the inclusion of shallow and very shallow phases. It
can be much improved with fertilization and proper water management.
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Site information

ae So0ll name: UNIT 146s.
be Higher category classifications Rendzina~like, Typic Rendoll (56110).
Revised Tth Approximation (1964).
ce Date of examination: 1lst September, 1966.
de Authorss Messrs. Ne Mikenberg and A. Hoekstrae
€. Locationy Naururu Irrigation Scheme. 20 miles west of Same, Tanzanias
80 yards east of Ao on topographical mape
fo Elevation: 2060 feet. '
ge Land form:
is Physiographic positions Valley bottom.
iie Surrounding land form: Flat with scattered drainage lines.
iii. Microtopography: Nil.
he Blope: Class 1 -~ flat or almost flate
i« Land-use: ©Nile Purther north there is regular cultivation. Dense
parkland.

General soil information

8. Parent material: Calcareous alluvial sediments of the Pangani floodplaine
b. Drainage: Class 3 -~ moderately well drained.

c. Moisture conditions: Dry throughout.

de Groundwater depths Unknowne.

e, Stoniness or rockiness: Nil.

fe Evidence of erosion: Uil.

ge Salinity or alkelinity: Class O -~ soils free of excess salt and alkali.
he Human influences Nil. Intensively cultivated further north.

Brief descriphion of the profile

This is the shallow phase of Unit 146. A black loam topsoil grades
through a dark grey clay loam to a hardened petrocalcic layer. The depth
of this layer varies from 12 to 18 inches. Thetexture of the top soil is
usually loam or silt loam. pH ranges from 7.0 to 8.4 and the soil is very
strongly effervescent throughout.

Profile description

A 0-6" Black (10 YR 2/1) moist and very dark greyish brown (10 YR 3/2)
dry, loams; weak fine granular; slightly siicky and slightly
plastic, very friable moist, soft dry; many fine and very fine
interstitial pores; frequent fine and medium roots; pH 7.8
very strongly effervescent; clear wavy boundary to

AC 6147 Dark grey (10 YR 4/1) moist with many coarse distinct greyish
brown mottling, and greyish brown (10 YR 5/2) dry, clay loam;
strong medium angular blockys sticky and plastic, friable
moist, slightly hard dry; few fine interstitial and few fine



tubular poresy few medium roots; large amounts of sofi
powdery oalcium oarbonate; pH T.63 very strongly effervescent;
abrupt smooth boundary to

¢ 140 Pale brown (10 YR 6/3) moist and very pale brown (10 ¥R 7/3)
dry, massive breaking to hard medium irregular blocks cemented
with oaloium oarbonate, with few tubular pores; very difficult
to penetrate with auger; pH T.43 very strongly effervescent.

Range of oharaoteristios

This is the shallow phase of the 146 series. Very small areas of it are
included in the area surveyed. It is usually patohy or in small irregular
spots transitional between the very shallow areas of +he same unit and the
medium and deep phases. Textures usually range between loam, silt loam and
silty clay loams The oolour of the topsoil is always blaok to dark grey and
pH ranges between 6.8 and 8.4. Some small inolusions of the alkaline Unit
132 were registered.

Similar and assooiated. soils

The soils ooourring in the vioinity are the fine textured 133 and 134, the
medium textured 145 and 132 and other phases of 146,

Land-use and agrioultural potential

This is a good soil but its shallow depth limits the ohoice of crops.
Due to the distribution of this soil phase in gmall patohes no separate
management oan be reoommended and in a sound programme of irrigation agri-
culture it will have to go together with the neighbouring soils.



580711 ANALYBES TABLE ¥
HAURURUY DETAILED SURVEY
UNIT Dopth PR _in Waeter Conductivity Calcium | Organic Total Availablo
Depth -m31linhos at 25°C  |Carbonake EE&'&T‘ Nitrogon [ Fiosphorus
Ho. TInches Saturated 115 Saturation 1:5 Ratio ppn
Pagto H/V extract Wi por cent | por cent | per cent OLSER
132 02 943 9.9 8.2 1.18 4.4 1.01 - - 5.8
2-10 10.1 10.2 > 20 4.00 9.9 0.51 - - 16.7
10 + 9.9 9.9 15.9 2.40 25.5 0.39 - - 16.2
133 -5 9.0 9.6 4.0 1.22 4.4 2,73 0.19 14 7.5
5-18 10.0 10.0 9.4 2.80 1.8 0.94 0.05 '19 6.6
18-30 9.6 9.8 7.3 1.14 1.1 0.34 - - 2.3
3048 8.0 9.3 1.39 0.17 0.1 0.24 - - 0.7
4860 8.2 8.3 0.71 0.08 NIL 0.22 - - 0.6
133¢ 0-6 8.4 9.1 9.2 1.75 1.6 2,90 0.15 19 10.2
6-19 9.8 9.9 15.9 3.90 2,1 1.54 0.08 19 11.4
19-30 9:9 10.0 15.3 2.90 7.6 0.44 - - 4.0
134 -1 6.5 &8 1,06 0.23 ¥IL 10,5 0.55 19 24
1-14 7.5 7.8 0.45 0.12 NIL 2.77 0.14 20 6.3
14-30 8.0 8.5 0.63 0.21 0.8 1,35 - - 1.2
30-50 8.3 0.9 0.75 0.31 13.8 0.43 - - 1.9
134CH 1-1/11 6.8 7.3 0.92 0.17 HIL 6.7 0.41 16 13.4
1/11-11 7.1 7.3 0.80 0.15 NIL 4.5% 0.25 18 4.8
11 + 7.7 765 3,00 0.65 0.9 1.50 - - D
134 Cn 0~2 7.1 7.4 1.90 0.51 1.4 5.9 0.32 18 10.8
2-22 8.3 8:9 0.80 0.30 2.2 1.79 0.09 20 1.7
. 2226 8.8 9.3 0.80 0.47 6.5 0.79 - - TRACE
[ 2635 8.7 944 0.80 0.%9 7.2 0.31 - - 1.9
134 Cs; 0=l 7.0 7.3 0,96 0.18 NIL 7.0 0.34 20 11.9
1~12 /48 7.6 8.2 0.96 0.15 NIL 2,70 0.17 16 2.2
12/18-18 8.3 9.1 1.43 0.28 5.7 0.34 - - 1.4
145 o~5 7.3 7.6 0.98 0.15 HIL 6.5 0.40 16 4.8
510 7.7 8.2 0.7 0.23 0.6 4.2 0.21 20 2.4
10-48 8.0 8.7 1.10 0.26 8.4 0.43. - - 0.9
1468 06 7.9 8.5 0.65 0.23 3.2 1.12 - - 3.7
6+ 8.1 8.8 0.84 0.19 2.1 0.58 - - 1.7
146m -5 7.3 7.8 0.73 0.14 VIL 3.55 0.21 17 2.7
5-11 7.8 8.4 0.65 0.21 2.4 1.68 0.10 17 2.4
11-21 ! 7.9 8.5 0.51 0.21 3.4 1.37 - - 147
21-30 8.1 8.8 1.02 0.18 15.2 0.48 - - 2.9
1468 0-6 8.2 8.9 1.37 0.33 7.2 3.27 0.21 16 1.7
' 614 1 B 8.7 0.80 0.27 | 2.8 1.34 0.08 17 3.7
Co14+ 1 By 9.5 7.4 Poola2 0 2448 0.80 - - 1.7
Particle Size Distribubtion Cations extracted with N ammonium acetete
UNIT Dopth per cent of mineral fraction Saturation milliequivalont 100g 1
Coarse Fine T e
Inches Sand Sand 8ilt Clay Caleium Magnosium! Sodium 4§ Potassium| Total
132 o2 22 39 35 4 27 - - - - ~
2-10 an 36 31 13 37 - - - - -
10 + 33 2 32 12 41 - - - - - -
133 -5 4 22 46 26 86 - - - - -
5-18 19 29 16 36 90 - - - - -
18-30 22 35 33 10 39 - - - -
30-48 39 59 1 1 25 6.5 2.7 15.2 5.2 29.6
40~ 60 55 42 2 1 26 4.2 2.8 6.5 4.1 17.6
133¢C 0-6 6 24 30 40 103 - - - -
6-19 4 20 b 39 98 - - - - -
19-30 46 27 15 12 54 - - - - -
.2
1 -1 8 19 54 19 98 36,0 12.0 2.9 7.2 k4
” 1-14 2 17 3 44 80 34.0 18.0 3.2 7:8 63.0
14~30 16 20 33 31 68 ~ - - - =
30-50 36 22 22 20 62 - - - -
2.0 9.0 69,0
134 ¢ 1-1/11 4 20 52 24 68 38.5 19.5
1/11-11/1 2 22 42 34 83 34.5 17.5 2.2 7.5 1.7
11+ 37 26 23 14 46 - - - -
134 om 02 11 28 35 26 88 - - - - -
2-22 12 21 35 32 106 - - - - -
22-26 23 23 21 33 91 - - - - -
26-35 37 27 22 14 60 - - - -
8.8 66.7
134 C 0-1 18 52 25 80 8.5 17.5 1.9 .
o 1-12 /18 2 23 43 28 T 35.5 16.0 3.6 10.8 65;9
12/18-18 45 21 25 9 50 - - - -
145 o5 7 10 35 28 69 45,0 15.0 5.3 14.0 79.3
5-10 4 25 53 18 63 - - - - N
10-48 7 16 66 11 50 - - -
146 H} . 0-6 10 36 44 10 56 - - - -
6+ 40 36 20 4 51 -
146 m -5 9 25 40 26 14 45.0 12.5 4;1 12:.5 74;1
5-11 10 27 34 29 69 - - - - -
13-21 12 30 34 24 62 - - - - -
21~30 46 23 27 4 59 - -
146 5 -6 8 18 56 18 50 - - - - -
¢ 6-14 6 18 62 14 56 - - - - -
14 + 29 27 34 10 49 - -
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All analyses were determined after July 1965.
Calcium carbonate was determined by mesns of Collins? calcimeter.

OLSEN avallable phosphorus was determined by extracting 1 part
of goil with 20 parts of 0.%5.M. sodium blcarbonate at pH 8.5

The particle size distribution values are percentages of the oven-
dry mineral fraction, after removal of calcium carbonate.
The size ranges are:

Coarge Sand 2 000 = 200 wmicronsg
Fine Band 200 - 20 micronsg
8511t 20 2 microns
Clay Lews +than 2 microns

Ammonium acetate extraction was only done on non~calcareous soils.
The values for total cations in these cases are approximate
estimates of the cation exchange capacity.

Calcium carbonate, organic carbon, total nitrogen, available
phosphorus and cations extracted with N. ammonium acetate are
caloculated on air-dry solil.

A dash (=) indicates that the analysis was not done.
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Soil names UNIT 206.

Higher category classifications Calcisol-Typic Calcicrthid (4.130).
Revised Tth Approximation (1964).

Date of examinations 14th January, 1966,

Authorss N. Mikenberg and F. J. Ijserinkhuijsen.

Location: Natural cut in deep gully; 400 yards northeast of existing
irrigation scheme, near footpath to Hedaru. Approximately 5
miles south of Hedaru, Tangania.

Elevation: 1875-1925 feeta

Land forms

i. Physiographic position of the site: High terrace.
iis Land form of surrounding country: Gently undulating, gullied.
iii. Microtopography: ©Nil.

Slope: Class 1 — flat to gently sloping.

Vegetation an@/or land~uses Large open bare spaces with low shrubse
Some game and cattle grazing.

General soil information
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Parent material: Colluvial deposits covered by fine alluvial sedimentse

Drainage: Clasgss 4 - well drained.

Moisture conditions: Dry throughout.

Groundwater depth: Unknown.

Stoniness or rockiness: Nil.

Bvidence of erosion: Gully erosion.

Salinity or alkalinity: Class 1 = soils slightly affected by salt or
alkali.

Human influence: Nil.

Brief description of profile

A deep, well drained, dark reddish brown to dark brown silty clay loam

soil. Sub-angular blocky covered by a shallow vegeicular fluffy topsoile
Friable, porous and permeable. Effervescent throughout with an horizon of
calcium carbonate accumulation in the deep subsoil.

Profile description

All Q2" Dark brown (7.5 YR 3/4) moist and brown to dark brown (7.5 YR

4/4) dry, silt loam; weak gramular; slightly sticky and
slightly plastic, friable moist, soft dry; many vesicular
pores; DPH Te8; clear wavy boundary to

Al2  2-10" Reddish brown to dark reddish brown (5 YR 3.5/4) moist and

reddish brown (5 YR 4/4) dry, silty clay loam; medium and
coarse sub-angular blocky; sticky and plastic, friable

moist, hard dry; many pores; freguent fine and medium rootsj
pH ToT: slightly effervescent; gradual irregular boundary to
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¢l 10-24"  Dark brown (7.5 YR 3/4) moist and brown to dark brown (7.5 YR
4/4) dry, silty clay loam; massive breaking to coarse subw
angular blocky; sticky and plastic, friable mcist, hard dryj
few pcress frequent medium and coarse roots; pH 7.8
slightly effervescent; gradual irregular boundary to

g2 24-40" Dark brewn (7.5 YR 3/4) moist and brown to dark brown (7.5 YR
4/4) dry, silty clay loam; massive breaking to coarse angular
blocky; sticky and plastic, slightly friable moist, hard dryj
few pores; common medium and coarse roots; pH T.9; slightly
effervescent; gradual wavy boundary to

C3ca 40-50"+ Brown to dark brown (7.5 YR 4/4) moist and brown (7.5 YR 4.5/4)
drys; silty clay; massive breaking to coarse angular blockys
sticky and plastic, friable moist, hard drys; few pores; few
coarse roots; inclusions of white quartz and powdery calcium
carbonate, some concretions and gravelg; v% T.8; very sirong
effervescence.

Range of characteristics

This scil unit is very complex and cannot be considered as a taxonomic
unite The texture of the top moil includes a large range from sandy loam,
gandy clay loamy; clay loam and clay with dry colours of greyish brown tc light
yellowish brown. The lower horizons are more uniform and consistent. It
always hag a strong effervescence throughout due to either powdery or con-
cretionary calcium carbonate. A fluffy vesicular and easily eroded surface
is characteristics Wind erosion is common and also water erosion which pro-
duces spectacular gullies. Some inclusions of shallow soils with gtones,
gravel and calcium carbonate concretions on the surface were recorded.

Land~ugse and agricultural potential

A high investment will be required to put this unit in condition for regum
lar agriculture under irrigation. Some salinity was recorded and this limits
the range of crops which can be cultivated safelye.

S3ite information

ge S0il name: UNIT 213

be ngher category classification: Reddish Chestnut. Mollic Haplargid
(4.21~5)s Revised Tth Approximation (1964).

ce Date of examinations 18th January, 1966.

de Authors: N. Mikenberg and J. Kyaruzi.

e, Locations Approx1mately 3/4 miles west of the Hedaru—-Buiko railway line
and 1% mile north of the Pangani River, along cut-line. Approx—

imately 6 miles southeast of Hedaru, Tanzania, following footw
path to Irrigation Scheme.
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lilevation: 1875-1950 feet.
Land forms
ie Physiographic position of the sites High terraoce.
iie Land form of surrounding country: Flat or almost flat, some
gullies. ’
iii. Miorotopography: Slight gilgai; disoontinuous oraokings
sink-holes.
Slope: Clags 2 - gently sloping.
Vegetation and/or land—use: Clump grasses with few oaoias and
¥erophitio vegetation. Some game and oattle grazing.

General soil information
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Parent materials Old oolluvial gediments, oovered by reoent colluvials
enriohed with gypsum and oaloium oarbonate.

Drainage: Class 2 - imperfectly drained.

Moisture oonditions: Dry throughout.

. Groundwater depth: Unknown.

Stoniness or rookiness: Nile

Evidence of erosion: Some wind erosion. Few gullies.

Salinity or alkalinity: Class 0 ~ goil free of exoess salt and alkali.
Human influence: Nile

Brief degoription of profile

This is a deep, imperfeotly drained soil. Brown and dark brown underlain

by dark reddish brown, olay loam and olay subsoil with a B2 sub-angular

blooky horizon and strong effervescenoe inoreasing with depth.

Fluffy orusty

surfaoe with oraoking and some soattered gravels. Powdery and orystaligzed
gypsum in veins in the deep subsoil.

Profile description

Al

B2

e

Qw2 Brown (75 YR 4m5/4) moist and same oolour dry, sility olay loams
sticky and plastio, friable moist, soft dry; many vesioular
and interstitial poress frequent fine roots and few medium
ones; pH T.ly strong effervesoence; olear and wavy boundary
1o

210" Dark brown (7.5 YR 3/2) moist and brown to dark brown (7.5 YR
4/2) dry, olay loam; strong medium sub-angular blooky; stioky
and very plastio, friable moist, moderately hard dry; many
pores; few clay outans; some oonoretions; pH T.7; sirong
effervescence; gradual wavy boundary to

10-20"  Dark reddish brown (5 YR 3/4) moist and same oolour dry, olays;
massive; stvioky and very plastio, friable moist, hard dry;
few pores; few roots; some powdery gypsum in veins; pH T.9;
slightly effervesoent,
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Gl 20-30"  Dark reddish brown (5 YR 3/4) moist and mame colour dry, clays
massive; sticky and very plastic, firm moist; very hard dry;
few pores; increasing amount of gypsums pH T.93 slightly
effervescenta

¢2  30-36" Dark reddish brown (5 YR 3/4) moist and same colour dry, clay;
massives very sticky and very plastic, firm moist and very
hard drys few pores; gypsums pH 8.1; moderately effervescent.

Range of characteristics

This is a brown to dark brown soil underlain by reddish brown to dark
reddish brown subsoil. The amount of clay increases with depth. The topsoil
mey vary from sandy loam to sandy clay. An increasing amount of gypsum with
depth is characteristice. Towards the south the amount of loose gravel on the
surface and the calcium carbonate increases. This soil has a characteristic
discontinuous cracking with sink holes. Towards the south near the boundary
with MBAL it is heavily gullied.

Land-ugse and agricultural potential

This is a good soil and its main limitation is its imperfect drainage
which could be overcome with adequate water management. Suited to a large
range of crops without major limitationsg.

Site information

a. Soil names UNIT 214.
be Hgher category classifications Regosol. Typie Naplorthent 1.530
Revised Tth Approximation (1964).
co Date of examination: 18th January, 1966.
de Authorss Ne Mikenberg and J. Kyaruzis
e. Location: Approximately 1% miles west of railway line Hedaru~Buiko and
2 miles north of the Pangani River; 5% miles southeast of
Hedaru, Tanzania, following footpath to Irrigation Scheme.
fs TElevations 1875-1925 feetbs
ge Land forms
ie Physiographic position of the site: High terrace.
iie Dand form of surrounding country: TFlat, some gnllies.
iii. Microtopography: Nil.
he Blopes Class 1 -~ flat or almost flat.
ie Vegetation and/or land-uges Low shrubs, some scatiered xerophitic trees,
large bare spaces. (ame and some cattle grazing.

General soil information

as Parent material: O0ld alluvial sediments covered by recent colluvial gedi-
ments enriched with calcium carbonate and gypsume
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Drainages
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Class 4 ~ well drained.

Moisture conditions: Dry throughoute

Groundwater depth: Unknowne

Stoniness or rockinesss Nil,

Evidence of erosion: Some wind erosion and few gullies.

Salinity or alkalinitys Class O-soils free of excess galt or alkali.
Human influence: Nil.

Brief description of the profile

Deepy, well drained, dark brown and brown to dark brown, silt loam on
clay loam underlain by silty clay. Weak development with discontinuous
cracking at the fluffy surface. Gravels and calcium carbonate concretions

on the surface increasing to the south. This is one of the best soils of
the area.

Profile description
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24-30"

30,_36!1

Dark brown (10 YR 3/3) moist and brown (10 YR 5/3) dry, silt
loam; weak gramilar; sticky and plasticy friable moist,
soft dry; many vesicular and interstitial pores; frequent
fine and some medium roots; pH T.63; strongly effervescent;
clear wavy boundary to

Dark brown (7.5 YR 3/2) moist and brown to dark brown (7.5 YR

4/4), clay loam; medium angular blocky; sticky and plastic,

friable moist and moderately hard dry; many pores; fregquent

fine and medium roots; pH T.73 strongly effervescent; clear
irregular boundary to

Brown to dark brown (7.5 YR 4/2) moist and brown (7.5 YR 4.5/4)
dry, clay loam; massive; sticky and plastic, friable moist
and moderately hard dry; common pores; common medium roots;
some quartz grains and gypsum in veins; DpH 7.8; very strongly
effervescente.

Brown to dark brown (7.5 YR 4/2) moist and same colour dry,
silty clay; sticky and plastic, slightly friable moist and
moderately hard dry; common pores; few medium roots; gypsum
and calcium carbonate in concretions; pH 8.0; very strongly
effervescent.

Dark brown (7.5 YR 3/2) moist and brown to dark brown (7.5 YR
4/2) dry, silty clay; massive; sticky and plastic, slightly
friable moist, moderately hard dry; common pores; gypsum and
calcium carbonate in concretions; pH 8.0; very strongly
effervescent.



Range of characterigiics

The colour of the topsoil ranges from brown to dark brown to pinkish grey
and light brown (dry)s The subsoil colour remains uniform. The texbure of
the upper horizon is usually silt loam, with some inclusions of loam and sandy
loam and the subsoil is usually a light clay. Discontinuous cracking at the
surface and sink holes are common. Towards the south this soll unit has an
increasing amount of gravel and calcium carbonate concretions on the surface.

Land-use and agricultural potential

This is probably the bBest soil of the whole area surveyed. Well drained,
deep, without salinity. Scattered gullies occur but could be easy to level.
The fine texture of the subsoil is a limitation.

Site information

ae Soil name: UNIT 214L.
be Higher category classification: Alluvial. Typic Haplorthent (1.530).

Revised Tth Approximation (1964).
c. Date of examination: 14th January, 1966
d. Authors: WN. Mikenberg and F. J. Ijsérinkhuijsen.
2. Location: Approximately 3 miles south of Hedaru, Tangzania, along foot—
path from Hedaru to the Irrigation Scheme.
fo Blevation: 1875-1950 feet.
go Land forms
ie Physiographic position of the site: High terrace.
iie. Land form of surrounding country: Flat with gullies.
iii. Microtopographys: Nil.
he Slope: Flate
ie. Vegetation and/or land-uses Large bare patches with scattered xzerophitic
low shrubs. Game with some cattle grazing.

General solil information

a. Parent materials Alluvial sediments mixed with colluvial sediments,
enriched with gypsum and underlain by old fluvio-lacustrine
materials.

be  Drainage: 0Olass 3 - moderately well drained.

c» Moisture conditions: Dry throughout.

de Groundwater depth: Unknowne

@ Otoniness or rockiness: Nil.

f. FBvidence of erosions Some wind erosion and few gullies.

geo Salinity or alkalinitys Class O - soils free of salt or alkalie
he Human influences: Nil.
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Brief description of profile

Deep, dark brown to yellowish brown, moderately well drained soil with
sandy clay loam underlain by clay loam and some light clay layers. Friable,
Wwith increasing amounts of gypsum and calecium carbonate with depthe Fluffy

gurface with discontinuous cracking. Closely associated with soil units 2341
and 215,

Profile description

A1l O-2% Dark yellowish brown (10 YR 3/4) moist and same colour dry,
sandy clay loam; gramular; sticky and plastic, friable moist,
goft drys many vesicular and interstitial poress frequent
fine and medium roots; some CaCO3 concretions; PH Teds
effervescent only in the concretions; clear wavy boundary to

Al2  2-12"  Dark brown to dark/yellowish brown (10 YR 3/3.5) moist and
between brown dark brown and dark yellowish brown (10 YR 4/3.5)
dry, clay loam; coarse sub-angular blocky; sticky and plastic,
friable moist, moderately hard dryj many pores; frequent fine
and medium roots; small quartz graingg pH T.6; non efferves-
centy clear wavy boundary to0

¢l 12-26" Dark brown (10 YR 3/3) moigt and same colour dry, clay; massive;
very sticky and very plastic, slightly friable moist and hard
drys; few pores; few fine and medium rootsy few veins with
powdery gypsum increasing in amount with depths pH 7.8 non
effervescente '

€2 26~33" Brown to dark brown (7.5 YR 4/2) moist and same colour dry,
clay loam; massive; saticky and plastic, friable moist,
moderately hard dry; few pores; increasing amount of gypsum;
pH T.83 slightly effervescent.

C3 33-39"+ Dark brown to dark yellowish brown (10 YR 3/3.5) moist and
between brown dark brown and dark yellowish brown (10 YR 4/3.5)
dry, clay; massive; sticky and plastic, friable moist,
moderately hard dry; common pores; large amount of powdery
gypsum; pH 7.8

Range of characteristics

Colours range from brown to dark brown to dark yellowish brown. Infre-—
quently, colours like dark grey or pale brown may occur. The light clay
subsoil is somewhat compacted but friable and easy to penetrate with the
auger. ©Small discontinuous cracks and sink holes also occur in this unite
Some gullies occurs
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Land=use and agriculitural potential

This is a good soil suited for a wide range of cropse Its main limita-
tions are the slightly dissected bopography with scattered gullies which
should be easy to level and the fine texbure and compactness of the subsoil
which may limit somewhat the range of adapted crops.

Site information

ae Soil names UNIT 215,
be Higher category classificationt Intergrade Regosol-Reddish Chesinute
Aridic—Entic Haplustoll (5.62-4.1). . Revised Tth Approximation
(1964).
c. Date of examination: 14+h January, 1966.
do Authors: N. Mikenberg and F. J. Ijserinkhuijsens
e. Locations Approximately 3% miles south of Hedaru, Tanzania, along the
footpath to the Irrigation Scheme.
fo Blevations 1875-1950 feeto
geo Land forms :
ie. Physiographic position of the site: High berrace.
iie Land form of surrounding countrys Flat, some gullies.
iiis Microtopographys Nile
he Slopes Class 1 - f£lat or almost flat.
is Vegetation and land-use: Large bare areas with scattered low shrubs.
Game with cattle grazming.

General soil information

ae. Parent materials: 01d alluvial sediments covered by colluvium and under-
lain by lacustrine material enriched with gypsume

be Drainage: Class 3 - moderately well drained.

c. Moisture conditions: Dry throughoutb.

de CGroundwater depth: Unknowne

es Shoniness or rockinesss Nil.

o Bvidence of erosions Some wind erosion, few gullies.

geo  Salinity or alkalinitys Class 0 - soils free of excess salt or alkali.

he Human influence: Wil.

Brief descripbtion of profile

This is a deep, dark reddish brown moderately well drained soil with loam
underliain by clay loan and some clay layers in the deep subsoil. Moderately
developed structure in the solum and massive compacted subsoil are character
istic with increasing amounts of gypsum with depthe.
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Profile desoription

A1l Q-2m Reddish brown to dark reddish brown (5 YR 3.5/4) moist and brown
to dark brown (7.5 YR 4/4) dry, loam; weak fine granulars
glightly stioky and slightly plastio, friable moist, soft dry;
many vesioular and interstitial pores; frequent fine roots and
medium ones; pH 7.5; non effervesoent; olear wavy boundary 1o

Al2 212"  Same oolours as above, loam; medium and coarse sub-angular
blookys slightly stioky and slightly plastio, friable moist,
moderately hard dry; many pores; oommon medium and fine rootss
pH T.43; non effervesoent; olear wavy boundary to

AC 12-20" Bame oolours as above, olay loam; massive; stiokyand plastio,
friable moist, moderately hard dry; few poress few medium
roots; very fine oonoretions of oaloium oarbonate; pH ToTs
slightly effervesoent.

Cl 20-29" Dark brown (7.5 YR 3/2) moist with reddish brown and white
mottling and reddish brown %o dark reddish brown (7.5 YR 3.5/4)
dry, olay loam; massive; stioky and plastio, friable moist,
hard dry; few pores; lacustrine sediments with oaloium oarbon—
ate and gypsum; pH T.8; slightly effervesoent.

G2 29-35"+ Mixed oolours reddish brown to dark reddish brown and very dark
grey moist and same oolours when dry, olay; massive; sticky
and plastio, friable moist, hard drys few pores; inoreasing
amount of gypsum; pH T.8; slightly effervesoent.

Range of oharaoteristios

Colours range between dark greyish brown, very dark greyish brown and dark
grey and it is often covered by layers of greyish brown and light greyish
brown. Deep and moderately welldrained. The soil is consistently olay in
the deéep subsoil but the solum may range between sandy olay, sandy loam and
8ilt loam. It may be slightly affeoted by salinity. It has a fluffy surfaoe
with some disoontinuous oraoks. The number of gullies and the depth of the
old laoustrine materials may vary.

Land-use and agrioultural potential

This soil is usually assooiated with Units 214L and 234L and all three of
them are similar and diffioult to map separately at this stage. It is suited
for a wide range of orops with the fine texture of +the subsoil the main limi-
tation. Investment will be neocessary to level this area for irrigation unless
sprinkler irrigation is used. Improvement of the drainage may be required.
The large amount of gypsum will help to oontrol salinity in the early stages
of an irrigation programme.
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Site information

as Soll name: UNIT 215R.

be Higher category classification: Regosols Typic Haplorthent (1.530)
Revised T+th Approximation (1964).

ceo Date of examination: - 18th January, 1966.

de Authors: N. Mikenberg and J. Kyaruzie.

e. Location: East of railway line Hedaru~Buiko, & mile north of the
Mabilioni village, & mile northeast of sharp river bend and
railway bend - Hedaru, Tanzania.

£o  Blevations 1900-1950 feet.

ge Land forms

ie Physiographic position.of the sife: High terrace.
ii. Land form of surrounding counbrys Undulating, many gullies.
iiie. Microbtopography: Nil.

h. Slope: Gently slopinge.

i. Land-use; Open bare area with scatiered xerophitic low shrubs and
acaciag. Games

General soil information

as Parent material: Mixed alluvial and colluvial sedimentse

be Drainage: Class 4 - well drained.

os  Modigture conditionss Dry throughoutb.

de Groundwater depth: Unknowne

go Stoniness or rockiness: Nil.

f. Evidence of erosion: Wind erosion and many deep gullies.

ge Salinity or alkalinity: Class 0 — soilg-free of excess salt or alksli.
he Human influences Nil.

Brief descrintion of profile

A deep, well drained, reddish brown underlain by dark reddish brown
soily sandy loam texture with sandy clay subsoils Highly dissected by
deep gullies., Some inclusions of shallow soil and gravel on the surface.
Areas of sloping and steep lands included.

Profile deseription

Al 0-2n Reddish brown (5 YR 4/4) moist and yellowish red (5 YR 4/6)
dry, very fine sandy loam; weak coarse granular; slightly
gticky and plastic, friable moist; soft dryy many poress
few fine and medium roots; pH 7.6; slightly effervescents
clear smooth boundary o

¢l 2-10"  Reddish brown (5 YR 3/4) moist and yellowish red (5 YR 4/6)
dry, sandy loam; medium sub-angular blockys slightly sticky
and plastic, friable moist, hard dry; meny pores; frequent
Tine and medium rootsy sand grains in veins and in layers;
pl 7.6; strongly effervescents abrupt smooth boundary to
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1162 10-24" Dark reddish brown (5 YR 3/3) moist and same colour dry, sandy
clay loam; massive; slightly sticky and plastic, friable
moist, moderately hard dry; many pores; common fine and
medium rootsy pH Ts43
strongly effervescent.

IIC3 24~32" Dark reddish brown (5 YR 3/4) moist and reddish brown (5 YR
4.5/2) dry, sandy clay, massive; sticky and very plastic,
friable moist, hard dry; few pores; pH 733 very strongly
effervescent.

1104 32-36"+ Dark reddish brown (5 YR 3/3) moist and same colour wet, sandy
clay; massives; very sticky and very plastic, friable moist,
hard dry; few pores; pH T.Hs3 very strongly effervescent.

Range of characteristics

Deep and well drained with colours ranging from dusky red to weak rede
Inclusions of sandy loam, sand and sandy clay soils.

Land-use and agricultural potential

This is a good soil, well aerated but somewhat heterogeneoud, with main
limitation due to the presence of deep gullies requiring expensive levelling.
Suited for a wide range of crops. DMore detailed studies will be needed
before any irrigation agriculture is started.

Site information

ae Soil name: UNIT 216:
(includes deep, medium, shallow and very shallow phases)@
be Higher category classifications Regosol and Lithosol. Typic Haplorthent
(1.53L). Revised Tth Approximation (1964).
c. Date of examination: 20th January, 1966.
d. Author: N. Mikenberg.
e. Location: Approximately 8 miles soubthwest of Hedaru, Tanzaniaj % mile
west of the road Hedaru~ Mbuyuni.
f. THlevations 1950-2000 feet.
ge Land forms:
i Physiographic position of the site: Colluvial slopes.
ii. Land form of surrounding country: Undulating.
iii. Microtopographys: Nile
he Slope: Class 2 —~ gently sloping 2-6%.
i. Vegetation and land-use: lMainly thorn bush with some broad leaved bushj
many open spaces free of vegetation.
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General soll informabtion

as Parent material: Colluvium underlain by calcium carbonate coated gravels.

bs Drainages

Class 4 - well drained.

co Moisture conditions: Dry throughout.

de CGroundwater depth: Unknowne

@s  Stoniness or rockiness: Class 1 = rock outcrops.

fo Bvidence of erosion: Some wind erosion.

ge  Salinity or alkalinitys Claseg 0 - goils frees of excess salt or alkali.
he Human influences Nile

Brief degcription of profile

This is an heterogesneocus soil unit including deep, medium, shallow and
very shallow phases. A well drained, silt loam and gritty sandy loam, with
rock oubcrops and gravels, Highly calcareous.

Profile descripbion

ALL Dl
A1Z2  1el3y

AC 13240
cL 24-32"
2  32~36"

Brown to dark brown (10 YR 4/3) moist and yellowish brown

(10 YR 5/4) dry, gritty silt loams structureless; non sticky
and slightly plastic, friable moisty soft dry; many vesicular
pores; common fine rootss pH 8,235 very strongly effervescents
clear wavy boundary %o

Dark yellowish brown (10 YR 4/4) moist and same colour dry,
sandy loams moderate medium angular blockys slightly sticky
and slightly plastic, friable moist, soft dry; many pores;
common to few fine and medium roots; many calcium carbonate
concretionssy pH T.93 very sirongly effervescent; gradual
irregular boundary to

Dark yellowish brown {10 YR 4/4) moist and yellowish brown (10
TR 5/4) dry, silt loam; moderate medium to coarse sub-angular
blocky; slightly sticky and slightly plastic, friable moist,
soft drys many pores; few fine and medium roots; caleium
carbonate concretions; pH 7.9; very strongly effervescents
gradual irregular boundary to

Brown (10 YR 5/3) moist and light yellowish brown (10 YR 6/4)
drys massive; hard, occasional fine roots; cemented calichew
like layers; DpH 7.8; very strongly effervescenty abrupt
smooth boundary to

Slightly yellower in colour, calcium carbonate enriched rodky/
gravelly  layer; slightly sticky and slightly plasticy silt
loam; the loose material in between is pH 7.8; very strongly
efTervescent.
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Range of charaoteristios

This is an heterogeneous soil unit oovering a range of depth phases.
Rook outorops, gravels and stones are oommon. Colours range from strong
brown, reddish yellow, dark yellowish brown to light yellowish browns
Textures range from loam and sandy olay loam to sandy olay. A strongly
effervesoent profile often with oonoretionary oaloium oarbonate. Slope
varies over short distanoes.

Land-use and agrioultural potential

This so0il in its present oondition cannot be used for irrigation agricul-
ture. lore detailed soil sltudies are required in order to show the different
soil depths and exolude fthe areas where outorops, gravel aocoumulations and
very shallow soils are oonoentrated. In an intensive programme of agrioultural
development some areas of this soil unit oould be used for regular crop pro-
duotion and most of the area oould be used for grass and forestry. There
are also good prospeots for oifrus produotion.

Site information

Be Soil name: UNIT 222.
be Higher oategory olassifioation: Reddish Chestnut. Aridio Argiustoll
(5.63~4). Revised Tth Approximation (1964).
ce Date of examination: 13th January, 1966.
d. Authors: N. Mikenberg and F. J. Ijserinkhuijsen.
e. Looation: 11 miles approximately southwest of Hedaru, Tanzania in the
road Hedaru-iMbuyuni 1 mile north of the road.
f. EBlevation: 1925 feet.
g Land form:
i. Physiographio position of the site: Colluvial plain.
ii. Land form of surrounding country: Undulating.
iii. Microtopographys Nil.
he Slope: Gently sloping.
i. Vegetation and land-use: Isolated low shrubs in olumps, oooasional low
boaoia and large open spaoes. Game and oattle grazing.

General soil information

a. Parent material: Mixed colluvial sedimentg from the Lasiti hill.

be Drainage: Class 2 — imperfeotly drained.

ce. Moisture oonditions: Dry throughout.

d. Groundwater depth: Unknown.

e. Stoniness or rockiness: Nil.

f» IBvidenoe of erogion: Some wind eroslon.

g. Salinity or alkalinity: Class 1 - soils slightly affeoted by salt or
alkali.
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he  Human influences Nils

Brief description of the profite

Deep, imperfectly drained reddish brown to dark reddish brown, silt loam,
underlain by clay loam and olay in the deep subsoil. large amounts of gypsum
and calcium carbonate after a foot and inoreasing in amount with depth. Com-
pacted in the subsoil.

Profile description

AL 029 Reddish brown to dark reddish brown (5 YR 3»5/4) moist and brown
(7.5 YR 5/4) dry, silt loam; structureless; slightly sticky
and plastic, friable moist, soft drys; many vesicular pores;

many fine rooctss pH T7.9; strong effervescence; gradual wavy
boundary to

A3 267 Dark red (2.5 YR 3/6) moist with white mo¥tling and reddish
brown (5 YR 5/2) dry, silty olays ooarse angular blooky;
stioky and plastio, very friable moist, soft dry; many pores;
common fine roots; veins of oaloium oarbonate and gypsum; pH
ToT73 strong effervesoence; olear wavy boundary to

B2 6«15” Reddish brown to dark reddish brown (5 YR 3«5/4) moist and
brown to dark brown (7.5 YR 4/4) dry; olay loam; coarse sube
angular blookys slightly stioky and plastio, friable moist,
sof't drys many pores; oommon fine rootsjy many lenses and
veins of oaloium oarbonate and powdery gypsum; pH T.73 strong
effervesoence; abrupt smooth boundary o

€l 15-40" Reddish brown to dark reddish brown (5 YR 3.5/4) moist and brown
to dark brown (7.5 YR 4/4) dry, 61ay; massive breaking to fine
angular blooky; stioky and plastic, friable moist, hard dry;
few pores; very few roots; some quartz grainsy; pH 8.1l; very
strong effervesoence; diffuse irregular boundary to

TIC2 40-62"4+ Mixed material of sand, quartz, oaloium oarbonate, gypsum,
gravel and olays massive; slightly stioky and plastic, fri-
able moist, moderately hard dry; oommon pores; pH 8.0; very
strong effervescence.

Range of characteristics

This is a deep, imperfeotly drained, soil. Colours range from olive
brown to dark reddish brown to reddish yellow but the colour of the subsoil
iz more uniform. Texture ranges from sandy loam to olay in the topsoil and
sandy clay loam %o olay in the subsoil. The subsoil is usually oompacted
with large aocoumilations of oaloium carborate, gypsum and some gravels.
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Land-uge and agricultural potential

This is a fine textured soil with drainage problems. With irrigation it
might improve through the dilution of some of the compacting agents. It is
suited for a wide range of crops tut careful management is required.

Site information

8¢ S0il name: UNIT 223,
b. Higher category classifications Reddish Prairie. Aridic-Argiustoll
(5.63~4). Revised Tth Approximation (1964).
ce Date of examinations 12th January, 1966.
de Authors: N. Mikenberg and P. J. Ijserinkhuijsen.
@e lLocation: Approximately 3 miles southwest of Hedaru, Tangania in the
road Hedaru-— Mbuyuni. and 1 mile north of +the road.
fo Blevation: 19251950 feel.
g, Land-forms
i. Physiographic position of the sites Lower pediments of the
Pare mountains.
ii. Land form of surrounding country: Flat, some gullies.
iii. Microtopography: Slight pseudo-gilgai.
he Slope: Flats
i. Vegetation and land-uses Dense Acacla bush; game and cattle grazinge.

(leneral soil information

ae. Parent materials Colluvial sediments from the Pare mountains..

be Drainage: Class 2 - imperfectly drained.

c. Moisture conditions: Dry throughoui.

d. Croundwater depth: Unknown.

ee Stoniness or rockinegs: Nil.

f. Bvidence of erosion: Some gullies and wind erosion.

ge Salinity or alkalinitys Class 1 -~ soils slightly affected by salt or
alkali.

he Human influence: Nile.

Brief description of profile

This is a deep, imperfectly drained soil with textures ranging through
@ilt loam and clay loam to a clay B2 horizon. . Dark brown, with an horizon
of calcium sccumulation and gypsum in the lower subsoil.

Profile description

AL Qud® Dark yellowish brown (10 YR 305/4) moist and brown to strong
brown (7.5 YR 5/4.5) dry, silt loam; weak granular; slightly
sticky and slightly plastic, friable moist, soft dry; many
vesicular and interstitial pores; fregquent fine and medium
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rootsy pH 7«4y sirong effervescence; clear smooth boundary
to

Dark brown (7.5 YR 3/4) moist and brown o dark brown (7.5 YR
2/4) drys 8ilty clay loam; medium sub-angular blockyy non
gticky and plastic, friable moist, slightly hard drys wmany
pores; common fine and medium rootsj quarts grainsy few clay
cutansy pH T.53 strong effervescencej abrupt smooth boundary
to

Dark brown (7.5 YR 3/4) moist and brown to dark brown (7.5 YR
4/4) dry, clay loam; coarse and medium sub-angular blockys
sticky and plastic,; friable moist, hard dryy Tew porss;

common medium and fine rootsy common clay cutansy many quaris
grains; pH T.8; strong effervescencesy gradual irregular
boundary to

© Dark brown (7.5 ¥R 3/2) moist and reddish brown to dark reddish

brown (5 YR 3.5/3) dry, clay; coarse sub-angular blockys
sticky and very plastic, firm moisgt, hard dry; few pores; few
medium roots; many clay cutans; pH T.8; very sirong effer—
vescence; clear wavy boundary to

Dark reddish brown (5 YR 3/2)‘moist with white and brown motti
ing, and dark brown (7.5 YR 3/2) dry, clay; massive breaking
to medium angular blockysj. sticky and plastic, slightly friable
moist, hard drys very few clay cutansy pH T7.93 very sirongly
effervescent.

Ranee of characteristics

This is a

very minor soil unit. More detailed studies will produce more

precise information.

Land~uge and agricultural potential

This is a

fairly good soil and suited for a wide range of crops. Its

main limitation is ite slow internal drainage, fine texture and slight

salinity.

Before any agricultural development is started more intensive

gtudies in this as well as in other soils will be needed.

Site information

o
b

Ce

Soil names

UNIT 224,

Higher category classification: Reddish Brown Lmtevitic. Ustalf (7.4).

Revised Tth Approximation (1964).

Date of examination: 13th Jamuary, 1966,
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Authors: N. Mikenberg and P. J. Ijserinkhuijsen.
Location: Approximately 3 miles southwest of Hedaru, Tanzania, on the
' road Hedaru-Mbuyuni, 1} miles north of the road.
Elevation: 1950-1975 feet.
Land forms
ie Physiographic position of the site¢: Piedmont of the Pare
mountains.
iie« Tand form of surrounding country: Flat, few gullies.
iil. Microtopographyes Wil.
Slope: Flat.
Vegetation and land-use: Scattered low bushes. Game and some catile
grazing.

(eneral soil information

o
b
Coe
de
=
o
o

he

Parent materials Colluvial sediments from the Pare mountainge.

Drainages Class 4 - well drained.

Moisture conditions: Dry throughout.

Groundwater depths Unknown. ‘

Stoniness or rockiness: Nile

Evidence of erosion: Some wind erosion, few gulliese.

Salinity or alkalinitys Class 1 ~ soil slightly affected by salt or
alkalie

Human influences Nil.

Brief description of profile

A‘deepg well drained, dark reddish brown to dark yellowish red; clay loam

soil with good open structure. Bitrongly effervescent throughout. Fluffy
surfaoe with discontinuous crackinge

Profile descripltion

Al

B2

B3

O-2% Dark reddish brown (5 YR 3/4) moist and brown to dark brown
(7.5 YR 4/4) dry, clay loams; sticky and plastic, friable moist,
soft drys; many vesicular and interstitial pores; frequent fine
and medium roots; pH T.73 strongly effervescent; clear wavy
boundary to

2-10"  Reddish brown to dark brown (5 YR 3.5/4) moist and same colour
dry, clay loam; medium and coarse sub~angular blockys; sticky
and plastic, friable moist, moderately hard dry; common poress
common fine rootsy common clay cutans; pH T.8;. moderately
effervescent.

10-30"  Dark yellowish red (5 YR 2/6) moist and same colour dry, clay
loam; massive breaking to fine and medium angular blockys
sticky and plastic, friable moist, moderately hard dry; few
pores; common fine roots; calcium carbonate concretions in
veins; pH 7.8; moderately effervescent.
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C 30-36"+ Dark brown (5 YR 3/3) moist with white mottling and mixed brown
and dark reddish brown dry, gilty clayj mnmassive; sglightly
sticky and plastic, friable moist, slightly hard dry; few
pores; ocalcium carbonate in veins mixed with yellowish materialj
pH 8,03 strongly effervescent.

Range of characteristics

The full range of characteristics is not well known. From the existing
observations this soil is deep and well drained with uniform colours and tex-
tures ranging from sandy olay to clay. Some discontinuous cracking at the
surface which is crusty and fluffy. Some small gravels occur on the surface.
A Tew gulilies may be present.

Land-use and agricultural potential

This is a good soil suitable for a wide range of crops.. The wide range
of texture may cause internal drainage diffioulties. Salinity hazard from

the goils in the vicinity may contaminate this unit if there is not proper
managemnents

Site information

2. Soil nmame: UNIT 227 (includes depth phases and a fine texbured variant).

b. Higher category classification: Reddish Brown Lateritice. Ustalf (T.4).
Revised 7+th Approximation (1964)..

ce Date of examination: 6%h; Tth and 11lth Jamuary, 1966.

de Authorss N. Mikenberg and F. J. Ijserinkhuijsen.

8, Locations Deep phase, 10 miles west of Hedaru on the road Hedaru %o
Mbuyuni; medium phase 6 miles west of Hedaru; Same road, 1+
mile north of roadj shallow phase: 6 miles west of Hedaru
same road; fine textured phase 227c: 10 miles west of Hedaru
on the same road; Hedaru, Tanzaniae

f. Elevation:s 2000-2050 feet.

ge Land forms

io Physiographic position of the site: Low ridge between the Pare
mountains and the Lasgiti-Surlui hills.
iie Land form of surrounding oountry: Flat.
iii. Microtopographys Nil.

he Hlope: Class 1 - flat or almost flat.

i. Vegetation and land-~use: Low shrubs and sparse low Acacia trees. Almost
no grass cover. Game and Masai cattle grazinge.

General soil information

as Parent materials Colluvial sediments from Basement Complex rooks underw
lain by old alluvial gravels and sedimentse
be Drainage: Class 4 -~ well drained.
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c. Moisture conditionss Dry throughout.

de Groundwater depth: Unknowne .

es Stoniness or rockinesss Ialr rocky outcrops follow 2 north—south direc—
tion. Large areas without outcrops.

f« Bvidence of erosion: Pome wind erosione.

g« Balinity or alkalinity: Class O ~ soils free of excess salt or alkali.
he Human influence: Nila

Brief description of profile

This is a well drained soil which varies in depth over short distances.
Often underlain by a layer of gravel and/or weathered rocks cemented with
caloium carbonate which roots can penetrates Dark red and yellowish red

gandy loam, with depth phases to the gravel. Variants are according to the
clay content.

Profile degcriptbtion
(The deep phase of Unit 227).

A1l 0-1.5" Dark reddish brown (5 YR 3/4) moist and yellowish red (5 YR 4/6)
dry, sandy loam; platy breaking to angular blocky; non sticky
and non plastic, friable moist, soft dry; many vesicular and
interstitial pores; frequent fine rootsy pH 7.23 non effer-
vescent; clear smooth boundary to

A12 1.5-10" Dark red(2.5YR 3/4.5)moist and red (2.5 YR 4/6) dry, sandy
‘ clay loam; fine sub-angular blocky; non sticky and slightly
plastic, friable moist, soft dry; many pores; frequent fine

and common medium roots; pH 7.0; gradual irregular boundary
to

A13 10-20" Dark red (2.5 YR 3/6) moist and red (2.5 YR 4/6) dry, gritty
sandy loam; medium sub-angular blocky; non sticky and non
plastic, friable moist, slightly hard dry; many pores;
abundant fine roots and few medium and coarse ones; many
quartz grains; pH 7.0; non effervescent; gradual irregular
houndary to

AC  20-34" Dark red (2.5 YR 3/6) moist and red (2.5 YR 4/6) dry, gravelly
sandy loam; medium sub-angular blockys; non sticky and
slightly plastic, friable moist, slightly hard dry; many
pores; abundant fine roots; 30% gravel highly weathered;
pH 7.23 non effervescenty clear wavy boundary to

€1 34-48" Dark red (2.5 YR 3/6) moist and red (2.5 YR 5/6) dry, loamy
sand; structurelessg; many pores; frequent fine roots;
increasing amount of gravels; pH T.3; strong effervescence;
clear wavy boundary to
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G2 48-55"  Red to dark red (2.5 YR 3.5/6) moist and red (2.5 YR 5/6) dry,
gravelly sand; massive breaking to sub-angular blocky§ non
gticky and non plastio, frible moist, hard dryj; many pores
abundant fine roots; compacted layer easy to break and roots
pass throughy pl 7.33; strongly effervescenty abrupt smooth
boundary to

TIC3 55-62"+ Mainly platy very weathered rocks of Basement Complex. Strohg
effervescence.

Range of characteristics

This is a well drained soil. Depth to the dense gravel layer varies from
less than 10 inches to more than 30 inches. The fine textured variant (2270)
has textures ranging from sandy clay loam to clay loam. Colours are uniform.
This area of fine textured soils is located in slightly depressed arease.
Discontinuous cracking and sink holes are evident.

Land-use and agricultural potential

A more detailed soil study is required in order to establish the agricul=
tural potential of this unit. The amounts of the different depth phases are
not yet knowngand such studies would be essential before any irrigation pie-
gramme is established. From the observed profiles this is a good soil, with
good aeration and no drainage problems, but may require fertilizers. Suited
10 a wide range of crops. The shallow phases oan be devoted to pasture,
forestry and some fruit trees like citrus.

Site information

as Soil name: UNIT 230. .
be Higher category classification: Brunizem, Normargidic Argiustoll (5«63»
4.25). Revised Tth Approximation (1964).
c. Date of examination: 12th January, 1966.
de Authorss N, Mikenberg and F. J. Ijserinkhuijsen.
e. Location: Approximately 5 miles west of Hedaru on the road Hedaru~
Mbuyuniy 1 mile east of main drainage line, Hedaru, Tanzania.
fo Elevation: 1925--1975 feeta
g. Land form:
i. Physiographic position of the site: High terrsdce.
ii. Land form of surrounding country: Flat to slightly concave.
iii. Microtopography: Some pseudo-gilgai.
hs Slopes Class 1 - flat or almost flat.
1. Vegetation and land-use: Scattered small shrubs and low Acacias. Game
and some cattle grazing.
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General soil information

e

'b@
CQ
d.ﬂ
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Parent material: 0ld lacustrine sediments containing lime and gypsum and
covered with mixed alluvium and colluvium.

Drainage: Clase 0 — very poorly drained.

Moisture conditions: Dry throughout.

Groundwater depth: Unknown.

Stoniness or rockiness: Nil.

Bvidence of erosion: Some wind erosion.

Salinity or alkalinity: Class 1 - glightly affected with inclusions of
Class 3 ~ sitrongly affected by salt and alkalie

Human influence; Nile

Brief description of profile

This is a deep, very poorly drained, dark greyish brown, silty clay loam

soil with increasing amount of clay with depth. It hag a well defined B2
horizon with clay cutans. Some bare areas occur correspondihg to high con-
centrations of salinity, alkalinity and patches of limestone.

Profile description

Al

A3

Bl

B2

B3

O~3" Dark brown (10 YR 3.5/3) moist and brown (10 YR 5/3) dry, silt
loam; weak gramularj; non sticky, slightly plastic, friable
moist, soft dry; many vesicular and interstitial pores; fre-
quent fine roots; some scattered gravels on surface; - pH 7.9;
gtrongly effervescent; clear wavy boundary to

3=T7" Dark greyish brown (10 YR 4/2) moist and greyish brown (2.5 YR
5/2) dry, silty clay loam; medium sub-angular blocky; non
sticky and plastic, friable moist, soft dry; many pores; fre-
quent fine and medium roots; pH T.8; strongly effervescent;
gradual wavy boundary to

T-14" Dark greyish brown (10 YR 4/2) moist and same colour dry, silty
clay loam; coarse sub-angular blocky; non sticky and plastic,
slightly friable moist, hard dry; few pores; many fine and
medium roots; very few clay cutansy some quartz grainsy pH
8.0; very strongly effervescent; clear wavy boundary to

14-24" Same colour as above, silty clay; medium and coarse sub-angular
blocky; sticky and plastic, slightly friable moist, hard dry;
very few pores; very few medium roots; common clay cutans;
some gravels; pH 8.13 very strongly effervescent; diffuse
irregular boundary to ' :

24-37" Dark greyish brown (2.5 Y 4/2) moist and greyish brown (2.5 Y
5/2) dry, clay; massive breaking to irregular medium angular
blocky; slightly sticky and plastic, slightly friable moist,
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hard dryy .few clay cutansy pH 8,03 very strongly effervescenis
diffuse irregular boundary to

¢ 37-53"3 Very dark grey (5 Y 3/1) moist with brown mottling and white
gypsum, very dark greyish brown (10 YR 3/2) dry, clay; massives
non sticky and plastic, firm moist, very hard drys pH 8.0; very
strongly effervescent.

Range of characteristics

Thie is a deep, very poorly drained soil that is unusually fine textured.
Colours are consistent, with slight changes between dark brown, brown and
yellowish brown. Some pseudo-gilgai with discontinuous cracking and sink
holeg. Spots of solonetz soils.

Similar snd associated soils

A most important inclusion is the presence in extensive spois or patches
of a highly alkaline soil (Unit 254) which is solonetz=like with typical
columnar structure in the B2 and high exchangeable sodium content. This
limits the use of the‘ﬁholefarea of Unit 230.

Land-uge and agricultufal potential

The suitability of this soil is limited by 1te tine texture, very poor
drainage and presence of highly alkaline spots of Unit 254. It is not
recommended for permanent agriculture without reclamation and improvement of
the drainage.

Site information

a. Soil names UNIT 232,
bs  Higher category classification: Brunizem? yp11ic-Haplargld (4.21=5),
Revised Tth Approtximation (1964).
2o Date of examination: 1lth Jamuary, 1966.
de Authorss N. Mikenberg and F. Jo. Ijserinkhuijsen.
8o Location: 10 miles southwesl of Hedaru along the road Hedaru-Mbuyuni,
. 4% miles north of the road, Hedaru, Tanzania.
. Blevation: 2025 feet.
Z. Land form:
ie Physiographic position of the site: large depression in
colluvial plain.
iie <Land form of surrounding country: Flat.
iii. Microbopographys Psevdo-gilgai.
h. Slope: Class 1 - flat or almost flat to slightly concave.
i» Vegetation and land-use: Low xerophitic vegeitation. Game.
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General soil information

f. Parent material: Lacustrine clay mixed with fine 8ilty colluvium and

b. Drainage:

alluviume
Class O - very poorly drained.

cs  Moisture conditions: Dry throughout.
d. Groundwater depth: Unknown.

8o, otoniness

or rockiness: Hile.

fo lividence of erosion: Some wind erosione
ge Salinity or alkalinity: Class 1 - soils slightly affected by salt or

alkalie

he Human influences Nil.

Brief description of the profile

A deep, very poorly drained soil with alternate layers of dark greyish
brown and dark brown. A sequence of increasingly fine textures with deptih,
namely silt—loam, silty clay loam, silty clay and clay. Deep sink holes
and discontinuous crack with a pseudo-gilgai microtopographye.

Profile description

A} O-3"

B21t 3-10%

B22ca 10-24"

Cl  24-44"

Dark greyish brown (10 YR 4/2) moist and grey to light grey

(10 YR 6/1) dry, silt loam; fine irregular sub-angular blockys
slightly sticky and slightly plastic, friable moist,; moderately
hard dry; many vesicular and interstitial pores; frequent
medium roots; some coarse gravels on surface; pH T7.3; strongly
effervescent; clear wavy boundary to

Dark brown (lO YR 3.5/3) moist with white mottling and brown to
dark brewn (10 YR 4/3) dry, silty clay loam; non-sticky and
plastic, friable moist, slightly hard dry; medium and coarse
angular blocky; many pores; frequent medium roots; few clay
cutans; few small gravels; pH T.T3 strongly effervescent;
gradual boundary to

Dark greyish brown to very dark greyish brown (10 YR 3«5/2)
moist and greyish brown (10 YR 5/2) dry, silty clay with
increasing amount of gravels and CaC03 concretions; coarse
sub-angular blocky; sticky and plastic, friable moist, slightly
hard dry; many pores; frequent medium roots; few clay cutans;
pH 7.8; strongly effervescent; gradual irregular boundary to

Brown to dark brown (10 YR 4/3) moist and grey (10 YR 5/1) dry,
clay with small gravels and CaC03 concretionss massive; sticky
and very plastic, friable moist, hard dry; few pores; few
medium roots; pH T.63 strongly effervescent; clear wavy
boundary to



10 ¢

TIR2L  44-54" Very dork greyich brown (10 YR 3/2) moist and proy kg
) % v}
(10 YR 4.5/1) dry, olay with some gravele; massive; sticky
and plastic, friable moist, hard dry; few pores; old clay

cubangy; pH T.8; slrongly effervemcent.

Range of choracteristics

Thisg is a deep, very poorly drained soil, with d ) Loy clusiong and
outcrops of limestone only in the border with the Unit 227. Pseudo-gilgal
and contimious cracking at the surface. Some gravels. Colours are uniform
and consistent unless influenced by limestone accumulation or in the vicini-
ties of the red soils of Unit 227. Soil Unit 255 is a very shallow inclusion
of cemented calcium carbonate soil occurring at the edge of the present soil
unit described above. It covers minor areas mainly in spots or irregular
patches.

Land-use and agriculiural potential

This is a deep soil with limitations due to fine texture and very poor
drainage. Salinity hagards would be severe without good management. UThe
vange of crops is very limited.

Hite information

2. Hoil names UNIT 233

be Higher category clasgifications Intergrade Brunigem-Beddish Chestnut;
Aridic-Argiustoll (5.63-4). Revised Tth Approximation (1964).

c. Date of examination: 12th January, 1966. :

de Authors: Ne Mikenberg and e J. Ijserinkhuljsen.

2. Location: 4%~mile% gouthweat of Hedaru along the Hedaru-Mbuyuni road
and l% miles north of road; 2 miles east of main drainage
Hedaru, Tanzanise.

lines

. Blevation: 1925-1950 feet.
ge Land forms ‘
i. Physiographic pogition of the mite: Piedmont of the Pare
mounbaing. : ’
ile Land form of surrounding country: Flat to slightly concave
with some mounds of limegfone.
Microtopography: HNil.
he lags 1 - flat or almogt flate.
ia n and land-use: Clumps of very low shrubs with some bush and

low trees. Some Acacias. Game with some Masaei ocat

Genersal goil information

as Parent material: Colluvial sediments underlain by silily clays enriched
with caleoium carbonate.



b. Drainages Class 1 ~ poorly drained.

ce Moisture conditions: Dry throughout.

de Groundwater depth:s Unknowns

e. Stoniness or rockiness: Nil.

fo Bvidence of erosion: Some wind erosione

ge Salinity or alkalinity: Class 2 ~ soils moderately affected by salt or
alkalia

ho Human influence: Nil.

Brief description of profile

This is a deep, poorly drained, brown to dark brown over dark yellowish
brown, silty clay loam soil with horizons of silty clay. Affected by salin-
ity and alkalinity, with a B2 horizon of clay accumnulation and another hori-
zon of calcium carbonate accumulation. A gilgai-like microtopography is
characteristic and some cemented calcium carbonate mounds occuwzs

Profile description

Al O=3® Brown to-dark brown (7.5 YR 4/4) moist and pale brown (10 YR
6/3) dry, silt loam; fine sub-angular blocky; non sticky and
slightly plastic, friable moist, soft dry; many pores; fre-
quent fine and medium roots; pH T.7; strongly effervescent;
clear wavy boundary to

A3 3-8 Brown to dark brown (7.5 YR 4/4) moist and brown (7.5 YR 5/4)
dry, silty clay loam; medium sub-angular blocky; non sticky
and slightly plastic, friable moist, soft dry; many pores;
frequent fine and medium roots; few small concretions of
calcium carbonate and gravels; pH 7.8; strongly effervescent;
gradual wavy boundary to

B21t 8-16" Same colour as above, silty clay; medium and coarse angular
blockys; tendency to coarse prismatic structure; slightly
sticky and plastic, firm moist, hard dry; common pores; few
'ine roots; common clay cutans; small quartz—like grainss
pH 8.0; strongly effervescent; clear, smooth boundary to

B2t 16-27"  Dark yellowish brown {10 YR 4/4) moist and yellowish brown
(10 YR 5/4) dry, silty clay loam; medium angular blocky:
slightly sticky and plastic, slightly friable moist, moderately
hard dry; common pores; few medium fine roots; common clay
cutans; some quartz grains; pH 8.5; very strongly effer—
vesgcent; abrupt smooth boundary to

B3ca 27-38" Brown to dark brown to dark yellowish brown (10 YR 4/3.5) moist
and brown (10 YR 5/3) dry, silty clay; massive breaking to
fine and medium angular blocky; non sticky and plastic,
slightly friable moist, hard dry; few pores; pH 8.6; very
-atrongly effervescenty clear smooth boundary to
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TI¢1 38-58"  Brown %o dark brown (10 YR 4/3; moist and light brownish grey
to greyish brown (2.5 YR 5.5/2 dry, silty clay loamg
massive; non sticky and plastio, friable moist, moderately
hard dry; mixed materialsy pH 8.5; strongly effervescent.

Range of charaoteristics

This is adeep, poorly drained soil, with gilgai-like microtopography, dis-
continuous cracking and sink holes. The oolour of .the topsoil ranges from
dark yellowish brown to pale brown (dry) and the subsoil from very dark grey-
ish brown to very pale brown. Textures range from sandy loam to clay. It is
a heterogeneous unit with many inclusions of sandy and clayey soils and out-
crops of cemented limestone. Gravels occur on the surface and spots of highly
alkaline solls are common.

Land-use and agricultural potential

Moderately suited for irrigation for a narrow range of crops with limita~
tions due to fine texture, poor drainage and highly alkaline spots. Some
areas of almost pure limestone. Tolerant crops could be considered as well
as adapted pasture and forestry.

Site information

2. $50il name: UNIT 234.

b. Higher category classification: Reddish Chestnut. Ustoll (5.6)s Revised
7th Approximation (1964). '

c. Date of examination: 1lth January, 1966.

d. Authorss N. Mikenberg and F. J. Ijserinkhuijsen.

e. Location: 4.5 miles southwest of Hedaru along the road Hedaru-Mbuyuni,
and 2 miles north of the road, along cut-line, 2 miles east of
main drainage line; Hedaru,; Tanzania.

fe IBlevation: 1925-1950 feet.

g« Land forms -

i. Physiographic position of the sites Footslopes of the Pare
mountains. ,
iie Land form of surrounding countrys - Flat to slightly convex.
iii. Microtopography: Nil.

hs Slope: Class 1 -~ flat.

i. Vegetation and land-use: Few Acacia and almost no ground cover. Game and
some Masali cattle grazing.

General soil information

a» Parent materials Highly caloareous colluvial sediments.
be Drainage: Class 2 - imperfectly drained.

cs HMoisture conditions: Dry throughout.

d. Groundwater depth: Unknown.



3. Stoniness or rockiness: Nile

fo HBvidence of erosion: Some wind erosion.

ge Salinity or alkalinity: Class 1 - soils slightly affected by salt or
alkali.

he Human influence: Nil.

Brief description of profile

This is a deep, imperfectly drained soil. Brown to dark brown underlain
by dark greyish brown, silty clay loam with silty clay subsoil. Few spots of
salinity. Horizons of clay and calcium carbonate accumulation and sone
calcium carbonate concretions and gravels at the surface.

Profile description

AL 03" Brown to dark brown (10 YR 4/3) moist and pale brown (10 YR
6/3) dry, sild loam; weak fine granular; slightly sticky
and slightly plastic, very friable moist, soft dry; many
vesicular and interstitial pores; abundant fine and few
medium and coarse roots; pH 8.1;3 very strongly effervescent;
clear wavy boundary to

Bl  3-10"  Dark brown (10 YR 3/3) moist and brown to dark brown (10 YR 4/3)
dry, silty clay loams; fine sub-angular blockys; slightly sticky
and slightly plastic, friable moist, slightly hard dry; many
pores; common fine medium roots; pH 8.1; very stirongly effer-
vescents gradual wavy boundary to

B2  10-21"  Dark brown (10 YR 3.5/3) moist and brown to dark brown to dark
greyish brown (10 YR 4/2.5) dry, silty clay; medium sub-
angular blockys non sticky and plastic, friable moist,
slightly hard drys; many pores; common medium roots; few
clay cutans; pH 8.0; strongly effervescent; gradual irregu-—
lar boundary to

Cloa 21-50"+ Dark greyish brown (10 YR 4/2) moist and greyish brown (10 YR
5/2) dry with white mottling, silty clay; massive; slightly
sticky and plastioc, friable moist, slightly hard dryj calcium
carbonate concretions; few poresy pH 8e4§ very strongly
effervescente.

Range of characterigtics

The top soil may vary from a few inches to 2-3 feet in irregular
patterns. Some scattered gravel and calcium carbonate concretions occurs
Some saline and alkaline spotse. The ccbur of the topsoil ranges between dark
greyish brown and light grey and the subsoil between dark brown and pale
brown. Textures vary from sandy loam to sandy clay and clay loam.



Land=-use and agricultural wotential

Main limitations dexive from the somewhat fine texture, lmpesrfect
and presence of saline and alkaline spois in irregular distribution.
suited for grasses and forestry ag well as fruit trees.

Site information

2. Soil name: UNIT 234%L.
be Higher category classifications Reddish Chestnut. Ustoll (5.6).
Revised 7+h Approximation (1964).
c. Date of examination: 19th January, 1966.
de Authors: WN. Mikenberg and .J. Kyaruszi.
8. Locablons: 3 miles southwest of Hedaru along the Hedaru-Mbuyuni road
2 mile north of the road, Hedaru, Tanzania.
fo Hlevation: 1875-1950 feet,
g Land forms
i. Physiographic position of the site: High terrace.
il. Land form of surrounding countrys Flat.
ili. Microtopography: Nil. Some pseudo-gilgai.
he Slope: Class 1 - flat or almost flats
i. Vegetation and land-uset Low bush in clumps and large open spaces withe
out ground cover. Game and some Masail cattle graszing.

General soll informatiow

a. Parent material: Colluvial sediments underlain by old lacusbrine
deposits enriched with gypsum and calcium carbonate.

be . Drainage: Clags 3 - moderabtely well drained.

ce Moisture conditions: Dry throughout.

de CGroundwater depths Unknown.

e, Stoniness or rockinesss Nil.

o FHvidence of erosion: Some.wind erosion.

ge Salinity or alkalinity: Class 1 - soilg slightly affected by salt or
alkali,.

hs  Human influence: Nil.

Brief description of profile

This is deep, moderately welldrained soil, with alternste horizons
dark brown and dark greyish brown, silty clay loam underlain by siliy oclay
and olay in the subsoil. A good developed structure with mowme discontinuous
craclking at the surface. Calcium carbonate and gypsum increases in amount
with depthe
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Profile description

ALL O-1.5% Dark grey to dark greyish brown (10 YR 4.5/2) moigt and dark
greyish brown (10 YR 4/2) dry, fine sandy loom; weak granue
lar Lo siructureless; non sticky and plastic, friable moist,
sof't drys many vesicular and interstitial pores; frequent
fine and medium roots; plH 7.5; strongly effervescenty clear
wavy boundary to

Al2 1589 Dark brown (10 YR 3/3) moist and same colour dry, silty clay
loamj coarse blocky; slightly sticky and plastic, friable
moist, moderately hard drys; many pores; commcn fine and
medium roots; some veins of gypsum and calcium carbonate;
pPH 773 very strongly effervescent; gradual irregular
boundary to

B2 8-15" Dark brown (10 YR 3/3) moist and dark greyish brown (10 YR
4/2) dry, silty clay; medium sub-angular blocky; sticky and
very plastic, friable moist, moderately hard dry; few pcres;
few medium roots; few clay cutans; some quartz grains; pH

T.93 very strongly effervescent; gradual irregular boundary
to

BC  15-26" Dark greyish brown (10 YR 4/2) moist and dark grey (10 YR 4/1)
dry, clay; massive; sticky and very plastic, friable moist,
hard dry; few pores; few roots; some gypsum in veinss pH
8,05 very strongly effervescent.

Gl 26339 Dark greyish brown (10 YR 4/2) moist and dark brown tc dark
greysh brown (10 YR 4.5/2) dry; clay; massive; sticky and
very plastic, friable moist, hard dry; few pores; few roots;
increasing amount of gypsum; pH 8.0; very strongly effer—
vescent.

€2  33-41"+ Dark grey to very dark grey (10 YR 3«5/1) moist and very dark
grey (10 YR 3/1) dry with white specks, clay; massive; sticky
and very plastic, friable mois®, hard dry; few pores; large
amount of gypsum; pH 8.0; very strongly effervescent.

Range of characteristics

This is a deep, moderately well drained soil, with discontinuous cracke
ing on surface, sink holes, fluffy surface, and gypsum and calcium carbonate
in the subsoil. It is consistently somewhat fine textured with some incli-
sions of clay. The colour of the topsoil ranges between dark brown and light
brownish grey and the colour of the subsoil between very dark grey to dark
yellowish brown (dry)e.

Land-use and agricultural potential

This ig a good soil but with limitations due to fine textured inclusions
and slow water intake. Buited to a wide range of crops.
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501L ANALYSES TABLE VT

H‘E DARU - SEMI-DETAILED SURVEY

Ao MATN DATA -  ALL PROFILES

227a _0-1.5 604 Tel - 0.55 0,03 Win
i:,f‘;rml(’) 6.9 Tel - 0. 37 0.05 NIiL

1020 643 6.9 - 0,45 0,05 ¥IL

20~34 6.5 a7 - 0,38 .06 WIL

3448 75 8.0 - 0.84 .14 3

48-55 7.8 7.8 - 3.5 2.5 9

55w 62 7.8 1.8 - 5.6 3,0 16

227Tm (2 64 ) - 0.39 0,05 WIL
2019 6.5 Tl - 0.36 0.05 NIl

19-24, To7 8.3 - 0.58 0013 o

2428 7.8 8,2 - 0,51 0,12 -

2836 - 8,0 - - 0.70 -

36-48 8.0 8.4 - 1.06 0,20 20

227s 0=3 Te9 8.4 - 0.31 0,07 2
1L Ted TeT - 0.38 0.08 1

1122 7.9 8.3 - 1433 0.22 8

22-46 T+9 8.3 - 1.11 - 0,20 19

46-66 8.2 8.8 9,0 1.48 0.25 24

230 O3 8.2 8.5 8.7 0.83 0.16 9
3T 8.3 8.5 9.0 0.73 0.19 9

714 8.2 8.6 9.1 3.0 0.39 8

1424 8,1 8.6 9.2 8.6 1.07 9

2437 8.2 8.8 9.3 11.6 1,88 9

3753 8.2 8.4 8.5 15.8 6ol 8

232 0-3 8.0 8.1 - 0454 0.14 10
310 T.9 8.2 - 0.58 0.18 11

10-24 8.0 8.1 - 0,68 0,19 9

C 2444 8.1 8.4 - 0.73 0.24 9

4454 8.0 8.1 - 4.5 1.51 9

233 03 8.1 8.4 8.5 0.47 0,15 17
3-8 8.2 8.4 8.9 0,54 0.17 19

8-16 8.3 8,8 9,2 0.81 0.25 16

16-27 8.5 9.0 9.5 1.77 0,32 17

27-38 8.7 9,5 9.6 4.2 0,62 19

38-58 8.6 9e3 9.7 4.4 0.94 22

234 0-3 8.1 8,2 8.7 0.86 0.18 16
310 - B.4 8.5 9.0 1.48 0.27 15

10-21 8.3 8.6 9.1 12,0 2,00 16

2150 8.2 8.3 8.5 15.0 4.8 16

3 . . 8.8 0. 0.1 8
aun 1,987 §:9 88 9.2 %H 9:33 10
Bl 8,1 9.2 9.4 0,79 0'28 9

1526 g.g 9.3 gz 2'375 8.27 g

233):213 7.9 88 8.2 8.5 3.8 11

5 8,5 Wl 9,2 0.90 0,18 7
w1 s 8.2 9.6 1020 6.7 1209 17
9-16 9.0 9.5 10.0 12.8 2.6 14 .

16-43 9.3 9. 9,9 17,6 3.2 15

256 Ol 8,2 8,2 8.6 0.41 0,16 17
’ 112 f24 8.4 8.6 8.8 0.43 0,13 3
12 f24-36 ! 8.5 9.0 94 2.7 0.41 39

WOTEmss 1. ALl analyses were determined after July 1965.
2« Calclum cerbonate values are estimated by acid neoutralizations.
they are caleulated on alr-dry smoil.

3o A dash () indicates that the analysis was not done.




50I%L AN ALYSES TABL B VI,

EBDARUY SEMI-DBTATLED SURVEY

B, WATER SOLUBLE _ CATTONS AND ANTONS O  SALINE 8S0TLS

Uator  Soluble Cationg Woter Soluble IAnoing
BTN Deplh milliequivalent par 100g Boil millieguivalent per ii()()gk apil,
fios tnches Caloium | Magnegium | Sodium | Potassium | Total Chloride | Sulphate Bicarbonate Carbonate Total
206 1024 6.0 1.1 4.4 T 11.5 6.0 4.6 1.7 WIL 1243
4050 1.8 0,6 A. m 6.5 4.9 1.4 0.8 WIL Tl
213 210 49 3 £1 e 52 0.2 50 - HID -
1020 70 5 2 b 77 0.5 75 o ¥IL -
20-30 64 7 10 T 81 2.8 80 - WIL -
30-36 82 11 19 T 112 6.2 1085 - NTL -
214 824 6.6 1.4 4,0 L 12,0 0.2 10.6 1.2 NIL 12,0
2430 33.4 6,8 13.6 0.l 53.9 1.8 48,8 Led NIL 52,0
3036 3064 8.2 1243 0.1 51.0 3ed 49.6 1.2 WIL 54,2
214%, B3 10.6 ) 8.2 7 23,1 2.4 20,3 1.3 NIl 24,0
33~ 39 10,5 403 8.4 L 23.2 2.8 20.2 12 NIL 2402
215 20-29 0.9 Ood 5.6 T 649 146 a7 1.7 HIL 8,0
2935 9.8 3ed Ts7 b 20,9 1.8 18.4 1.7 WIL 21,9
215R 2432 1.3 0,2 1.8 T 343 2,2 0,6 0.8 NIL 3.6
3236 163 044 3a4 T 5ol 3.6 0.6 1.0 NIL 5.8
222 02 87 2 \’Q 1 1 90 C.4 90 - NIL -
26 270 3 41 £ 274 0.4 270 - 0L -
615 253 [ 9 7 268 4.0 260 - NiL -
L840 239 9 22 T 270 8.0 260 - WLL -
4052 203 7 24 7 234 12.0 220 - WIL
223 20~ 30 0.2 0.1 4.6 T 449 22 B 1.3 BIL -
3046 43 6 17 Uy 66 3.6 &0 - wIin =
224 1.0-30 042 0ol 5.2 T 545 3.1 1.4 1.2 WL 507
3036 15,2 366 18.0 0.1 36.9 3.6 31,1 2.2 WL 36,9
2274 4855 156 .2 1 s 159 0.2 160 - NIL -
5552 65 4 2 T 71 0.4 .70 - NIL -
230 1424 0.3 0.4 4.0 P 47 305 - 1.1 Wik -
2 7 0.6 0.4 8.0 T 9.0 5.0 - 1.2 WIL -
3153 34 7 30 T 7L dod 65 - NIL
232 dg-54 9.2 2.9 3.0 G.2 15.3 0.4 13,5 1.2 NIL 15,1
233 3855 0.2 0.2 4.6 P 5,0 ) - 2.2 WIL
234 10-21 0.5 0.4 7.8 T 8.7 3.8 4o 1.0 win 9,0
2150 22,6 7.2 24,0 T0.2 54.0 2.7 48,1 1.8 ¥IL 52,6
2347, 3341 14.7 dod 8,8 01 28,0 2,0 25,8 1.0 NIL 28,8
254 916 0.2 0ol 11.8 b 12,1 4e7 45 3.6 04l 13,2
16-43 0.2 0.1 14.1 by 1d4.4 5.6 6.7 3.1 Gaf 16,1




3011 ANALYSES TABLE v

HEDARU, SEMI-DETATLED SURVETY

Cs.. SUPPLEMINTARY DATA OF SELECTED SOILS

UNTT | Dopth Particle Si‘wze‘Diatributiox_& fationg extracted with N smmonium scetate fvailable
HoRAR, pexr, cent of mineral fraction milliequivalent per 100z soil Fhosphorus
Wos Inches Coarge Tine TP BO% ppm
Sand Sand Silt Clay Caleium Magegium| Sodium | Potagsium Total OLSBN
206 02 8 24 33 35 44..5 11.5 0.4 4ol 60. 11
210 4 29 30 37 48,0 135 0.8 3.2 65.2 7:$
10-24 4 29 26 41 - 15,5 4.0 2.4 o 5.6
24~40 11 33 21 35 44.0 12.5 1.4 2.7 60.6 5.6
40~50 { 20 36 8 36 - 9.5 5.0 . 2,C - ki
214 0=2 14 48 7 3l - - 0.8 11.0 - Te7
2-8 4 32 19 45 - - la7 4»-6 - 3&0
824 7 37 30 33 - - 3.5 3.4 - 2,0
24-30 15 24 24 37 - - 12.5 3.4 - 2,0
30~36 8 20 32 40 - - 17.5 30l - Aa
215 | 0-2 37 22 12 29 30.0 11.0 0.7 4o 6.2
2-12 16 36 23 25 29.0 11.5 1.5 2.; 24.,9 3%.0
12-20 22 28 21 29 28.5 11.5 2.5 2.7 45,2 2.0
20-29 14 45 10 31 45,0 6,0 8,0 2.4 - 9.7
29=-35 8 33 13 46 555 15.5 8.5 2.0 - 546
2274 | 0-1.5] 66 24 5 5 6.0 1,0 0.5 1.8 9.3 27
1.5-10 48 31 13 8 9.5 2.0 0aT 244 15.6 367
10-20 51 - 27 11 11 8.0 365 0.5 2.0 14.0 1a3
20~34 A4 40 12 4 12.5 1.5 0.6 1.8 16.4 0.7
3448 45 40 12 3 - 4.0 1.2 1.6 - 0.7
48-55 . § 46 24 15 15 - - 1.3 1.5 - 1.3
5562 66 23 7 4 - e 3.0 1.1 - 1.3
232 0-3 21 20 37 22 - To0 0,2 15.0 o 12.0
310 22 26 21 31 - 7.0 0.4 4.6 - 565
10-24 27 32 14 27 B 9.0 Qo4 465 - 4.5
24~44 36 21 19 24 - 11.0 1.2 4eT R 5.5
4454 30 19 17 34 - 13.0 1.5 4.6 - 6.0
NOZES® 5, am enalyses were determined after July 1965,

2.

4’0

5-

The particle size distribution values are percentages of the oven-dry mineral fraction, alber removal
of calcium carbonate. The sisze ranges are -

Coarse Sand 2000 ~ 200 microns
Fine Send 200 - 20 microns
Silt 20 - 2 microns
Cley Legs than 2 microns

Calcium (end sometimes magnesium) values have been omitted in the cage of calcarecus goils, since
caleium carbonate is partially soluable in emmonium acetate. The values for tobel cations extracted
by N ammonium acetate are approximately esbimates of the cation exchangs capacliiy.

¢
OLSEN available phosphorus were determined by extracting 1 part of soil with 20 parts of O, 5.M.
sodium bicarbonate at pH 8.5.

Cations extracted with N emmonium scetate and available phosphorus are calculated on air-dry soile



JOTES ¢

1o

3
®»

3

4o

5.

A1l snalyses were determined after July, 1965.

For these determinations, all saline soils (36) were
gxtracted duitially at a ratlio of 5 parba of W@u@w to
1 part of soil., 27 solils giving more than 1 milli-
equivalent percent of calecium {in the soil) wewe
extracted at a ratio of 10 parts of water to 1 part of
solly and then 25 of these were exbracted alt a wratio
of 20 parts of water to 1 part of soil. TFinally,
goils 8till gilving extracts saturated or nearly
saturated with calcium sulphate (Unite 213, 222 and
227d) were extracted at a ratio of 100 parts of water
to 1 part of soil, when all gypsun was dilssolved.

Results are caloulated on air-day soll and are recorded
to the nearest 0.1 millieguivelent percent, sxcept for
unlte 213, 222 and 2274, although here it was still
possible to record chloride fto the nearvest 0.l.

T w trace, usually less than 0.04 milliequivalent
porcant.

A dash (=) indicates that the analysis could not be done
or was unreliable.
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vite information

ae D01l names UNIT 301
be  Higher category classificabions Alluvials Typic Haplorthent (laﬁ}O)m
Revised Tth Approximation (1964).
ce Date of examination: 19th August, 1965.
de Authors: N. Mikenberg and F. J. Ijserinkhuijsens
e» Location: 1 mile east of railway; halfway between escarpment and Wami
River, Wami alluvial flats, Tanzania.
fo Blevation: 20-50 feet above sca levelo
g- Land form:
i« Physiographic position of the site: Valley bottom.
ii. Land form of surrounding country: Flat.
iii. Iicrotopography: Nil.
h. Slope: Class 1 - flat, less than 1%
i. Vegetation and/or land-uses” Tall grasses, Acacias and low shrubs. Came
grazing. k

General soil information

8. Parent material: River alluvium.

b. Drainages Class 1 — poorly drained.

co Moisture conditions: Dry throughout the profile.

de Groundwater depth: Unknowne

e. Stoniness or rockinesssy Nil.

f. JHvidence of erosion: Nil.

ge BSalinity or alkalinity: Class O — free of excess salt or alkali.
he Human influence: Nile

Brief description of profile

Alternating very dark brown and very dark greyish brown clay layers with
many roots concentrated in the top few inches. Strong angular blocky surface
with massive subsoil. Wide deep cracking in the dry season. Some gilgai
microtopography but without evidence of churning in the profile. pH range
6.5 to 6.8 increasing down profile.

Profile description

Al Ol Very dark brown (10 YR 2/2) moist and very dark grey to dark
grey (10 YR 305/1) dry, clays sitrong medium angular blocky;
sticky and plastic, exiremely firm moist, hard dry; many
interstitial and tubular pores; very abundant living roots
forming mats, frequent dead roots; pH 6.5; non effervescent;
clear wavy boundary to

Gl 4207 Very dark greyish brown (10 YR 3/2) moist and very dark grey
(5 ¥R 3/1) dry, clays; massive breaking to coarse angular
blockys very sticky and very plastic, extremely firm moist,
hard dry; few pores; patchy moderately thick clay cutansg
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few medium and fine rootsy pH 6.65 mnon effervescenty diffuse
irregular boundary to

¢2  20-56"+ Very dark brown (10 YR 2/2) moist and very dark greyish brown
(10 11 3/2) ary, clay; massive; sticky and plastic, firm
moisty hard drys few poresy few slickensides, very few
roots; pH 6.8; effervescence only in small specks of segre-
gated calcium carbonate.

Range of characteristics

This is a deep, poorly drained soil that is clay textured throughouts
Colours range between very dark brown to dark greyish brown with occasional
mottling. Well developed angular blocky structures are charascteristic. It
ig confined to the flat bottomlands of the floocdplain and the unit 303 is a
variant of it. Turther mors detailed soil studies will show if both unite
should be considered separate series.

Dand-use and agriculbural potential

This soil is not utilised for regular crop production. Occasional exten-—
sions of agriculiture from the riverside soil Unit 302 may include some of the
301 series. The main limitations are fine texture and poor drainage with
suscepbibility to flooding. It is a good soil for crops such as rice and
SUZAT cane.

Dite duformation

a. So0il names UNIT 302.
b. Higher category classifications: Alluviale Typic Haplorthent (1.530).
Revised Tth Approximation (1964).
c. Date of examinations 19th August, 1965.
de Authors: N. Mikenberg and F. J. Ijserinkhuijsen.
e Location: 200 yards south of the Ferry on the Wami River. Wami alluvial
flat, 30 miles north of Bagamoyo, Tanzania.
fo Hlevation: 25 feet.
o Land forms
i. Physiographic position of the site: Valley bottom.
iie Land form of surrounding countrys Flat or almost flat.
iii. Microtopographys Nile
he Slope: Class 1 = flat or almost flat (0=2%).
is Vegetation and/or land=-uges: Cultivated for different crops especially
mango, banana, coconub, maize, sugar cane, and éassavae

General soil information

e  Parent material: River alluviume
be Drainages Class 4 - well drained.



cs Moigture conditions: Dry throughoute

g Groundwater depths Unknowrne

@s Stoniness or rockiness: Nile

f. Tividenoe of erosion: Nil.

ge Balinity or alkalinity: Class O — free of excess salt or alkali.
he Human influences Nil.

Brief description of profile

A deep, well drained soil with alternating layers of very dark grey,
dark grey, dark yellcwish brown and dark greyish brown colours and clay loam,
gilt loam, loam and clay loam textures. Sub-angular blocky structures over-
lie a massive subsoil. pH ranges between 5.7 and 6.2 increasing with depthe
Porous and deep rooting with an open structure. Non effervescent except for
scattered flakes of calcium carbonate below 4 feet.

Profile description

Al Q-6 Very dark grey to very dark greyish brown (10 YR 3/105) moist
and dark greyish brown (10 YR 4/2) dry, loam; coarse sub-angu-—
lar blocky; slightly sticky and slightly plastic, friable
moist, slightly hard dry; many interstitial and tubular pores;
abundant fine, medium and coarse roots; non effervescent;
clear irregular boundary to

¢l 6-15" Very dark grey matrix (10 YR 3/1) moist with dark brown mottling
and dark greyish brown (10 YR 3/1) moist with dark brown mottling
and dark greyish brown (10 YR 4/2) dry; clay loam; medium sub~
angular blocky; sticky and plastic, friable moist, slightly
hard dry; many pores; patchy thick clay cutans; frequent fine
and very coarse rootsy pH 5.73; non effervescent; abrupt
smooth boundary to ’

IIC2 15-23"  Brown matrix (10 YR 5/3) with streaks of dark grey mottling
and. brown to dark brown (10 YR 4/3) dry, silt loam; massive;
non sticky and slightly plastic, very friable moist, soft dry;
many pores; few fine, medium and coarse roots; common streaks
or organic matter cutans; pH 5.635 abrupt smooth boundary to

I1Ic3l Very dark greyish brown (10 YR 3/2) moist with streaks of dark
23-39"  yellowish brown and dark greyish brown (10 TR 4/2) dry, loam;
weak fine blockys; non sticky and slightly plastic, friable
moist, soft dry; many pores; frequent medium and coarse roots;
pH 6.03 non effervescent; diffuseirregular boundary to

1110632 Very dark greyish brown (10 YR 3/2) moist with dark brown mottl-
39-511 ing and yellowish brown (10 YR 5/4) dry, clay loam;' weak fine
angular blockys slightly sticky and slightly plastic, friable
moist, soft drys; common poress; patchy thick clay cutans; few

1217
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coarse roots; pH 6.33 non effervescent; abrupt wavy boundary
to

IVC4 51-58" Brown to dark brown (10 YR 4/3).moist with mottlings and very
dark grey (10 YR 3/1) dry, very fine sandy loam; structureless;
non sticky and slightly plastic, very friable moist, soft dryj
common pores; pPH 6.23 very slightly effervescent in scattered
flakes of segregated calcium carbonate.

Range of characteristics

‘This is a deep, mainly well drained, heterogeneous soil unit of the
present riverbanks. It occurs as narrow but often continuous areas along the
river, being especially broad at the bends. Alternating layers of varying
texture and colour. Usually medium textures, with strongly developed struc-
ture. pH is always below T.0.

Land-use and agricultural potential

This is a very good soil with minor limitations due to a somewhat irregu-
lar topography. It would require some levelling. Restricted to small areas
since the unit never occurs as large uniform blocks of land. Suited for a
wide range of crops. Very intensively cultivated at the present time.

Site information

a. Soil name: UNIT 303.

be Higher category classification: Intergrade Grumusol-Low Humic gley.
Haplaquoll (5.31). Revised 7th Approximation (1964).

c. Date of examination: 26th September, 1965.

d. Authorss N. Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.

e. Location: Southern Wami alluvial flat. Near to the railway bridge on
the right bank of the Wami River. Approximately 200 yards
from the bridge.

f. RWlevation: 25 feet.

gs Land forms

i. Physiographic position of the site: Flocdplain of the Wami
rivers
ii. Land form cf surrcunding country: Flat or almost flat.
iii. Microtopography: Nil.

h. Slope: Class 1 — flat or almost flat (0-2%).

i.. Vegetation and/or land-use: Open bush with abundant tall grasses and
small Acacia. Small areas are cultivated for maize, bananas
and other food crops.
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Parent material: Alluvial clays.
Drainage: Class 1 —~ poorly drained.
Moisture conditions: Moist throughout.
Groundwater depth: Unknowne

Stoniness or rockiness: Nil.

Ividence of erosion: Nil.

Salinity or alkalinity: Class O ~ free of excess salt or alkalie.
Humaninfluence: Nil.

Brief description of profile

This is a deep, poorly drained soil occurring in the flat regularly

flooded areas of the Wami floodplain. Black, very dark grey and very dark
greyish brown in colour with clay texture, moderate angular blocky structure.
Deep cracking in the dry season. pH ranges between 5.8 and 6.2 increasing
with depth. Non effervescent throughout.

Profile description

All

Al2

B2

0-2.5" Very dark grey (10 YR 3/1) moist and very dark greyish brown
(10 YR 3/2) dry, clay; modérate fine angular blocky; sticky
and plastic, slightly friable moist, hard dry; many pores;
abundant fine and medium roots and dead ones inside the peds;
pH 5.8; non effervescent; clear wavy boundary to

2.5-9" Black (10 YR 2/1) moist with abundant strong brown rusty mottl-
ing along the old root channels and same colour dry; clay;
medium angular and sub-angular blocky; very sticky and very
plasticy very firm moist, hard dry; common pores; patchy
thick clay cutanssy frequent fine and common medium roots;
pll 5.95 non effervescents gradual irregular boundary to

9-26"  Very dark grey (10 YR 3/1) moist with dark yellowish brown
mottling and same colour dry, clay; very coarse angular blocky;
sticky and plastic, very firm moist, hard dry; common pores;
clay cutans limited to old root channels; common fine rootsy
slickensidess; pH 6.0; non effervescent; gradual irregular
boundary to i

IIBC 26-40" Very dark grey (10 YR 3/1) moist and same colour dry; clay;

coarse irregular angular blocky; sticky and plastic, slightly
friable moist, moderately hard dry; common pores; continuous
thick clay cutansy common fine dead roots inside the peds;
slickensidess; pH 5.8; non effervescent; peds seem to be-
slightly tilted from the vertical position; gradual irregular
boundary to '
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TI01  40-62" Very dark greyish brown (10 YR 3/2) moist and same colour dryj
clay to clay loam; massive; stioky and plastic, slightly firm
moist, slightly hard dry; common poresj pH 6.23 non effer
vescenty small white crystals throughout this horizone

Range of characteristics

Thig is a deep, poorly drained soil very similar to the 301 of which it
ig congidered as a variant. The main difference with Unit 301 is the large
amount of rusty fine mottling in the solum, which gives the soils a much
browner colouration and the presence of a B2 horizon.

Land-ugse and agricultural potential

This s0il is not cultivated. The main limitations are its fine texture,
slow internal drainage and annual flooding. With adequate control this sell
would be suited for a fairly wide range of crops, particularly rice, sugar
cane, maize and vegetables. '

Site information

a. Soil names UNIT 306.
b. Higher category classification: Alluvial, polygenetic with upper profile
development. -Tropept (3.5). Revised Tth Approximation (1964)@
c. Date of examination: 25th September, 1965.
de Authorss N. Mikenberg, G. R. Suggett and F. J. Ijserinkhuijsen.
e ILwcatbion: Southern Wami Coastal Plain. Approximately 3 miles from the
Wami ferry on the road to Bagamoyo, Tanzania.
fo Elevations 25 feet.
g« Land forms
i, Physiographic position of the site: Valley bottom.
iie TLand form of surrounding country: Flat with old river channels.
iii. Microtopographys: Nil.
he Slope: Class 1 - flat or almost.flat. (0~2%).
i. Vegetation and/or land~use: Almost continuous forest and bush along old
o channels thateare aotive drainage lines in the wet season.

General soil information

ae Parent materials O0ld alluvial materials of different ages up to the
present time.

be Drainages Class 3 - moderately well drained,

2. Moisture conditions: Dry throughout.

de Groundwater depth: Unknowne

e. Stoniness or rockiness: Nil.

f» Bvidence of erosions Nil.

go Salinity or alkalinity: Class 0 = free of exoess salt or alkali.
he Human influence: Nil.
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Brief degeription of profile

A broad soil unit including deep, moderately well drained to somewhat
poorly drained soilsy with polygenetic profiles. Alternate horizons of
variable colour and textures are characteristic. For the time being this

is congidered a soil complex and further more detailed studies will be
Necessary.

Profile description

Al Q=T Very dark greyish brown (10 YR 3/2) moist and very dark grey
(10 YR 3/1) dry, clay loam; medium and coarse angular blocky;
sticky and plastic, firm moist, very hard dry; common pores;

common fine rootss pH 6.0; non effervescent; irregular
broken boundary to

B2 T-22" Dark yellowish brown (10 YR 4/4) moist with many fine, clear,
brown to dark brown rusty mottling and brown to dark brown
(10 YR 4/3) drys clay loamy medium angular and sub-angular
blockys  sticky and plastic; firm moist, very hard dry; few
fine and medium pores; continuous thick clay cutans along ped
faces and old root channels; few fine and medium roots, very
fine dead roots inside the peds; pH 6.1l3 non effervescent;
gradual wavy boundary to

BC  22-36" Dark yellowish brown (10 YR 4/4) moist with common brown to .
dark brown mottling and yellowish brown (10 YR 5/4) dry, silty
clay loam; medium angular blockys slightly sticky and
slightly plastic, slightly firm moist, hard drys many fine
and medium vesicular poress broken thick clay cutans mainly
along the old root channelss few fine and medium roots; pH
6,23 non effervescent; abrupt smooth boundary to

IICL 36-52"  Brown to dark brown (7.5 YR 4/4) moist with very distinct white
' spots and strong brown (7.5 YR 5/6) dry, very fine loamy sand;
massives; non sticky and non plastic, friable moist, slightly
hard drys; many pores; DpH 5.95 fine and medium calcium
carbonate soft concretionss clear and slightly wawy boundary
to )

IITIC2 52~56"+ Dark yellowish brown (10 YR 4/4) moist with many fine and
medium mottling and same colour when dry, silty clay loam;
massive breaking to fine irregular angular blocky; slightly
sticky and slightly plastic, friable moist, slightly hard dry;
few to common coarse and medium pores; pH 6.75 highly effer-
vescent in spoibs.
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Range of characterigtica

A broad soil unit inoluding soils with a wide range in texiture and colour.
They have topographical position in common and occur along old river channels.
They are commonly medium to fine textured and are moderately well to somewhat
poorly drained. Downstream a similar unit, 306A, is mostly fine textured in
the large grass-land area near the coast.

Land-use and agricultural potential

Parts of this unit are well guited for many crops and some sugar cane,
rice, cotton, maize and vegetables are grown. The main limitations of the
soils are a slow internal drainage and the fine fexture in some horizons.

The unit hag the major limitation of irregularity.of land form since it is
dissected by old major drainage channels and much levelling would be necesgsary
ag well as drainage and flood control.

Site information

a. Soil name: UNIT 316, .
b. Higher category classification: Reddish Chestmut. Haplustoll (5.62)
Revised Tth Approximation (1964).
c. Date of examination: 17th August, 1965.
do Authorss N. Mikenberg and F., J. Ijserinkhuijsen.
es Location: 5 miles north of the ferry on the Wami river on the road to
Sagdanis 3 miles west from the road; approximately 1 mile east
of railways Wami, Tanzania.
fo Klevation: T75-175 feet.
go Land fTorms
is. Physiographic position of the site: Colluvial plain.
ii. Land form of surrounding country: Flat or almost flat, dissected
by drainage lines and sgtreams.
iii. Microtopographys Nil.
ho Slope: Class 1 — flat or almost flat (0-2%).
io. Vegetation and/or land~use: Palm trees, Acacias and grass. Game grazing.
' Some maize cultivated alongside the railway.

Brief description of profile

A deep, well drained, very dark grey and dark brown over dark greyish
brown soil, with loamy sand over sandy clay loam and sandy loam textures.
It has a sub-angular blocky structure over a mainly massive subsoil that is
sometimes compacted. Non effervescent throughout with pH consistently around

5&3 80



Profile degeriplbion

AL O-4M Very dark grey (10 YR 3/1) moist and grey to light grey (10 YR
6/1) dry, loamy sand; weak sub-angular blocky; non sticky and
non plastic, friable moist, slightly hard drys many vesicular
pores; abundant roots in clumps; pH 5.9; non effervescent;
clear wavy boundary +to

Al2  4-10"  Dark brown (10 YR 3/3) moist with dark yellowish brown mottling
and grey to light grey (10 YR 6/1) dry, loamy sand; massive
breaking to weak sub-angular blocky; non sticky and non plastic,
friable moist, slightly hard dry; many vesicular pores; very
few roots; pH 5.6; non effervescent; abrupt smooth boundary
to

B2l 10-20" Dark greyish brown (2.5 Y 4/2) moist and dark grey (10 YR 4/1)
dry, sandy clay loam; strong medium sub-angular blockyj
slightly sticky and non plastic, extremely firm moist, hard dry;
common poress continuous thick clay cutans; few coarse roots;
frequent fine dead ones inside the peds; very compacted when
drys; ©pH 5.8; non effervescent; clear smooth boundary to

B22°  20-42" Dark greyish brown (10 YR 4/2) moist with very dark grey streaks
and dark greyish brown (10 YR 4/2) dry, sandy loamj; massive
breaking to irregular blocky; = slightly sticky and slightly
plastic, friable moist, hard dry; many pores; pH 5.7 non
effervescent; streaks of darker materials gradual irregular
boundary to

‘B3 42-56"+ Black (10 YR 2/1) moist with dark greyish brown streaks and
light grey lenses, same colour dry, sandy clay loam; massives
slightly sticky and slightly plastic, friable moist, soft dry;
commen pores; pH 5.8; lenses of sandy material and quartze.

Range of characteristics

Topsoil colours range belween grey, grey brown and dark greyish brown
(dry) and the subsoil is in the grey brown range with some yellowish brown or
light yellowish brown layers. Texture is usually in the sandy loam to sandy
clay Jloam range. pH is slightly acid and some transitional forms with
calcium carbonate may occur.

Land-ugse and agricultural potential

This is the most extensive soil in the northern part of the Coastal Wami
area. 1t iz a good soil without major limitations and is suited to a wide
range of crops.



Site information

as Soil names UNIT 317,
b. Higher category classifications Hegosol.
Revised Tth Approximation (1964 ).
c. Date of examinations 24%h September; 1965.
de Authors: Ne Mikenberg, . R. Suggett and F. J. 1]
e» Locobion: Southern Wami Coastal Plaine Approxima
ferry on the road h@ Bagamoyos
Fo Wlevation: 50 feet.
g Land formt
i. Physiographic position of
swells and low hille on
iie DLand form of surrounding coun
iile  Microtopography: Nil.
he Slope: GClass 1 - flat or almost flat (0-2%).
1o  Vegetation &nd/ov land—uses Open bush with isole’
baobabs Occasionally cultivated, mainl

oo
G &
%

General soil information

as. Parent material: Marine sands, probably re-deposited in places,
be Drainage: Class 4 - well drained.

co  Moisture conditions: Dry throughout.

de Croundwater depths Unknowne

e. Stoniness or rockiness: Nil.

f. Bvidence of evosion: Slight and very local wind erosion.

g  Salinity or alkelinity: Clase 0 -« free of excess salb
he Human influence: Nil.

Brief descrintion of profile

Thig is a deep, well drained soll with sandy textbures thy
are very dark greyish brown over dark greyish brown and brown to <
Subsoll layers are highly compacied. An extremely weakly developed sc

most horizons structureless or massive. Priable, very porous and &@@p ﬁygi*a
in the dry season. Always non effervescent.

Profile desgcripbtion

ALY 0wl Very dark greyish brown (10 YR 3/9) moist and greyish brown (10
TR 5/2) dryy, fine sands; structureless; non sbicky and non
plastic, very friable moist, soft drys wany vesicular poras:
frequent roots concentrated in the vicinidies of clump grass
vegetationy common pellet-like aggregates formed by btopsoil
micro-fauna (unknown); pH 6.135 non effervescent; oclear and
amooth boundary to
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A12 120" Very dark greyish brown (10 YR 3/2) moist and greyish brown (2.5
b 5/2) dry, fine sandy weak medium and fine granulars non
gticky and non plastic, very friable moist, soft drys many
vegicular pores; frequent fine roots lese concentrated than
above; come pellets of the above type confined to holes and

hollows in the soily pH 6.13 non effervescent; clear smooth
houndaxry bo

AC 10-20"  Dark greyish brown (10 YR 4/2) moist and light brownish grey
(10 ¥R 6/2) dry, sand; massive; non stioky and non plagtic,
very friable moist, slightly bhard dry; many poregs few fine
roots; pH 5.8; non effervescent; clear smooth boundary to

IICL 20-36"  Brown to dark brown (10 YR 4/3) moist with many strong brown
digtinot mottling and fine greyish brown (10 YR 5/2) dry,
coarse sandy loam; massive; slightly stioky and slightly
plastic, very friable moist, very hard dry; few distinct dark
organic matter stains along the old root ohannels; many poress

few coarse rootss ©pH 5.6; non effervescent; gradual smooth
boundary %o

1IC2 36-52"+ Brown vo dark brown (10 YR 4/3) moist and pale brown (10 YR
6/3) dry, loamy sand; massive; very slightly stiloky and
slightly plastio, very firm moist, very hard dry; few to
- oommon pores; very compaoted layer; pH 6,635  non effervescent.

Range of charaoteristios

Always deep, well drained and ooarse textured. The full range.of
characteristics is not well known beoause of difficulties in surveying the
very dense bush. The profile quoted is, however, very typical.

Similar and asgociated soils

This Unit is intimateiy assooiated with Unit 367 whioh is underlain by
fine marine sediments. In some areas it is very difficult to map them
zeparately because of the intricacy of the patlern.

Land-use and agrioulturalypotential

This is a fairly good soil suited to a wide range of orops with limita-
tions derived from ooarse texture and probably low feytility levele Invesgte
ments in clearing the dense bush areas and in levelling may be relatively
high. With adequate soil and water management good responses can be expected

from thiEs soil under irrigation agriculture.



Site information

2. Soil names UNIT 318
be Higher category olassifioationt Reddish Chestnut. Haplustalfl (7@4630
Revised Tth Approximation (1964).
ce Date of examination: 14th August, 1965.
d. Authors: No Mikenberg and F. J. Ijserinkhuijsen.
. Location: Northern Wami Coastal Plain, 30miles north of Bagamoyo,
Tanzaniaj 2 miles south of Sadani on the road to Bagamoyo,
4+ mile east of the road.
f. Rlevabtion: 10-25 feete.
go Land forms ‘
i. Physiographio position of the site: Coastal plain.
ii., Land form of surrounding oountry: Gently undulating plain with
ridges and depressions.
iii. Miorotopography: Some small mounds around grass clumps.
he Slope: Class 1 — flat or almost flat (0-2%).
i. Vegetation ani/or land-use: Low palm trees, olumps of Acacia and grass;
large grassy areas.

General soil information

8. Parent materials Colluvial sediments underlain by mixed river and marine
alluviume V

b. Drainage: Class 3 -~ moderately well drained.

cs Moisture conditions: Dry throughout.

d. Groundwater depth: Unknown.

e. Stoniness or rookiness: Nil.

f. Ryvidenoe of erosion: Some sheet erosion and slight wind erosion.

geo Salinity or alkalinity: Class O - free of exoess salt or alkali.

he. Human influenoe: Nil.

Brief description of profile

A grey over dark to very dark grey, sand over sandy loam profile with
compact massive subsoil layers. A very strong oaloareous horizon of calcium
carbonate accumulation is present between 23 and 35 inohes. Struotural
development is oonfined to the top 14 inohes. Biruotures are coarse angular
blocky. Reaction ranges between pH 5.8 and 7.0, the highest readings
corresponding to the oaloareous horizon.

Profile desoription

Al 0-6" Very dark greyish brown (10 YR 3/2) moist and grey (10 YR 5/1)
mixed with dark yellowish brown (10 YR 4/4) dry, sand; weak
fine granular; non stioky and non plastio, very friable moist,
slightly hard dry; many vesicular poress abundant roots form-
ing mats, outstanding in the ground; pH 5.8; non effervescent;
olear wavy boundary to
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B2l 614" Dark grey (5HY 4/1) moist with very dark brown mottling and grey
(10 ¥R 5/1) dry, with a different internal colour of the pedo,
sandy loam; very coarse angular blocky breaking to medinm
angular blocky; mnon sticky and non plastic, firm moint, hard
dry; common pores; patchy thick clay cutans; common medium
and coarse roots; abundant dead roots; pH 6.7; non effer-
vescent, with cracks, gradual irregular boundary to

B22 14~-23"  Very dark grey (5Y 3/1) moist and dark grey (5 Y 4/1) dry,
sandy clay loam; massive breaking to fine angular blocky; non
sticky and non plastic, extremely firm moist, very hard dry;
few pores; frequent fine dead roots, few coarse ones; pH 6.9;
slightly effervescent in small spots, clear very irregular
boundary to '

B3ca 23-35"  Black (10 YR 2/1) moist with grey to dark grey mottling and
very dark grey (5 Y 3/1) drys sandy clay loam; massive brealk-
ing to fine angular blocky; slightly sticky and slightly plastic,
friable moist, hard dry; common pores; few dead roots; pH 7.0
very strongly effervescent; lenses of segregated calcium carbon-

ate and some quartz accumulations; gradual irregular boundary
to

¢ 35-54"+ Very dark grey (5Y 3/1) moist with olive grey mottling in veins
and dark grey (5Y 4/1) dry, sandy loam; massive, slightly
sticky and slightly plastic, friable moist, moderately hard
drys; few pores; pH 6.5; veins of fine quartz through this
horizon. ' '

Range of characteristics

This is a small unit, tentatively established for a fairly good soil
located near Sadani. It occurs between streams and drainage lines, under a
mixed vegetation of low Palms, Acacias in clumps and grass. Its importance
and. full range of characteristics are unknown at this level of the sSuUrvey.
Some outstanding facts are the presence of a B3ca horizon with segregated
calcium, carbonate in nodules and accumulated in small lenses. pH ranges
hetween 5.8 and 7.0. The colour.of the deep subsoil may come into the olive
greys and coarse sandy layers mav oocur at varying depths.

Land-~use and agricultural potentialy

This is a good soil for most of the orops adapted to the.looal conditions.
No major limitations were observed. The slightly undulating topography
dissected by streams and drainage lines which will need some levelling and
the behaviour of the masdive, very compacted subsoil layers should be investi-
gated. These are very similar to a fragipan but with large amounts of soluble
materials and cracking which will help to improve drainage. Infiltration
tests should be carried out in any detailed irrigation investigation programme.
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Site information

a» Soil name¢ UNIT 319. .
be Higher category classification: Regosols Typic Quartzipsamment (1.X20).
' Revised Tth Approximation (1964).

¢ Date of examination: 18th August, 1965.

ds Authorss: N. Mikenberg, G. R. Suggett and P. J. Ijserinkhuijsen.

8« Location: Wami Coastal Plain, 30 miles north of Bagamoyo, Tanzania. 200
yards east of railway, 2 mile north of the right angle turn in
the road, Wami Sisal Estate.

£« Blevationy T5 to 150 feets

ge Land forms . ‘

i. Physiographic position of the sites Colluvialplain.
iie., Land, form.of surrounding coumirys PFlat but dissected by
drainage lines. E
,iii. Microtopography: Nile
he Slope: Class 1 - flat or almost flat (0-2%)s
ie Vegetation and/or land-uses Trees with some grassy areas. Some small
- farms occur near the railway line with maige, peas; beans.
Yearly burning ofgrasses. '

(teneral soil information

a. Parent material: Colluvial sands from the western uplands.

be Drainage: Class 4 to Class 5 — welldrained to somewhat excessively
drained.

c. Moisture conditions: Dry throughout.

d. (Groundwater depth: Unknown.

¢o Shtoniness or rockinesss Nile

. Evidence of erosion: Slight wind erosion.

gs. Salinity or alkalinity: Class 0 — free.of excess salt or alkali.

he Human influences Nil.

Brief description of profile

This is a deep, well to somewhat excessively drained, brown to dark brown
over brown and reddish brown sand. Extremely weakly developed with structures
confined to a thin Al horizon. A mainly loose, porous, acid soil with rapid
permeability.

Profile ‘description

A¢ 0-8" Brown to dark brown (10 YR 4/3) moist and brown (10 YR 5/3) dry,
sand; weak fine granularj " non sticky and non plastic, friable
moist, soft dry; many vesicular pores; very occasional worm
.castss pH less than 5.0; non effervescent; gradual smooth
boundary to
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CL  8w32n Brown (7.5 YR 4/4) moisl with dark brown mottling and light
brown to brown (7.5 YRt 5/4) dry, sand; mussive;v non sticky
and non plastic, friable moist, slightly bhard dry; common
porcsy coarsc and medium rootss pH less than 5.03 non
effervescent; gradual irregular boundary to

€2 32-57"+ Reddish brown (5 YR 4/4) moist and dark brown (7.5 YR 4/4) dry,
loamy sand; massive; non sticky and slightly plastic, friable
moist, slightly hard dry; speckled quariz grains; common pores;
pi less than 5.0; non effervescento

Range of characteristics

This is always a very sandy soil. Colours range between dark grey and
pale brown (dry) and pH between less than 5.0 and 6.6,

Land-use and agricultural potential

A good soil suited for a wide range of crops with limitations derived from
coarse texture and probably low fertility status. It needs levelling. It is
already under cultivation where drinking water is available or can be trans-
ported.

pite information

as Soil name: UNIT 360.
b. Higher category classification: Grumusol. Typic Mazaquart (2.120).
Revised Tth Approximation (1964).
c. Date of examination: 11th August, 1965
de Authors: N. Mikenberg and F. J. Ijserinkhuijsen.
e. Location: WNorthern Wami Coastal Plain, 30 miles north of Bagamoyo,
Tanzania — 12 mile north of crossroads (Wami Btation, Wami
Sisal Estate and Sadani to Bagamoyo), 1% mile west of road.
fo Hlevations 25 to 30 feete
g. Land forms
i. Physiographic position of the site: Plain.
ila Land form of surrounding countrys (ently undulating valley
between flattened ridges.
iii. Microtopography: Gilgai.
he Slope: Class 1 — flat or almost flat (0-2%). Slightly concave.
i. Vegetation and/or land-use: Tall, dense, grass cover with some scattered
small Acacia trees. Game.

General soil information

a. Parent material: Marine clay covered by fine lacustrine sedimentse.
be Drainage: Class 1 - poorly drained.
c. loisture conditions: Dry throughout.
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do Uroundwator depth:  Unknowne

g. Sioniness or rockinesss Nil.

fo TIwidence of erosiont Slight sheet erosmion.

s Salinity or alkalinitys Class 0 - free of excess sald or alkall.
he  Human influence: Nile

Brief description of profile

A deep, poorly drained, heavy clay soil. It is consistently black in
colour with deep continuous cracks in the dry season and a gilgail microtopo-
graphy. Structures are dominantly coarse angular blocky with well developed
glickensides. A typical acid Grumusols

Profile description

A1l 0-2%  Black (7.5 YR 2/0) moist and black (10 YR 2/1) dry, clay;
granular and fine angular blockys sticky and plastic, friable
moigt, slightly hard drys ocommon poresi patochy thick clay
cutangy abundant very fine living and dead rootsi many cracksj
pH 5483 non effervescent; abrupt and wavy boundary to

Ale  2.8v Black (2.5 Y 2/0) moist and same colour dry, heavy clays
strong coarse angular blocky; stbicky and plastic, firm moist,
hard drys; few to common pores; conbdinnous thick clay cutanss
abundant fine and very fine rootss Ffew coarse ones; many
cracks; pH 5.63 non effervescent; gradual irregular boundary
o

AL Bu17h Black (2.5 YR 2/0) moist and same colour dry, heavy clays very
coarse angular blocky easily breaking to fine angular blocks;
very sticky and very plastic, extremely firm moist, very hard
drys few poress . continuous thick clay cutansy slickensidesy
abundant dead fine roots; many cracksy pH 5.53 non effer-
vescenty diffuse irregular boundary %o

AG 17-36"  Black (5 ¥ 2/1) moist and same colour dry, heavy clay; massive
breaking to coarse angular blocky tilted from vertical axes
very sticky and very plastic, extremely firm moist, very hard
drys patchy thick clay cutans; slickensides; fine dead roolsg
pH 6.635 non effervescent; diffuse smoothgboundary to

cl 36-53"+ Black (5 ¥ 2/1) moist and same colour dry; silty clay;
magsive; sticky and plastic, friable moist, slightly hard drys
few pores; few slickensides; pH 6.4 slightly effervescent.

Range of characteristics

This i always a deep, poorly drained soil, with colours ranging between
black and dark grey. pH ranges between 6.0 and 6.8 but in certain extrems
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cages 1s ag low as He4 and as high as T.0. Inclusions of Units 361 and 365
oceur as well as some mandy ridges.

Land-uge and agrioultural potential

The main limitations of this soil are fine texture and slow internsl
drainages It could be suitable for crops like rice and with careful water
management and much improved drainage, to a wide range of crops such as
ootton, maize, sugar cane and vegetables.

Site information

a. Soil name: UNIT 361.
bo Higher category classification: Humic-gley. Argiaquoll (5.32).
Revised Tth Approximation (1964).
co Date of examination: 12th August, 1965,
de Authors: N. Mikenberg and F. J. Ijserinkhuijsen.
e, Location: Wami Northern Coastal Plain, 30 miles north of Bagamoyo,
Tanzania, 2% miles north of cross-roads (Wami Station to
Wami Sisal Bstate and Sadani to Bagamoyo), %~mile west of
road.
f. Elevation: 20 to 50 feet.
go Land forms
i. Physiographic position of the site: Dissected plain.
ii. » Land form of surrounding country: Flat or almost flat.
iii. Microtopography: Some gilgai.
he Slope: Flat or almost flat, slightly concave.
i. Vegetation and/or land-uses Grass and Acacia trees. Game grazing and
some sisals '

General soil information

a« Parent materials Marine sediments covered with lacustrine clay.
be Drainages Class 1 - poorly drained.

ce Moisture conditions: Dry throughout.

de CGroundwater depth: Unknown.

@. Stoniness or rockiness: Nile.

f. Evidence of ewogion: Nil.

g. Salinity or alkalinity: Class O ~ free of excess salt or alkali.
he Human influences Nil.

Brief description of profile

A deep, poorly drained soil with clay texture covered with a variable
layer of sandy clay loam. Colours are black over very dark grey, dark grey
and olive grey. It has a B2 horizon and an horizon of calcium gcoumulation.
Sitructures are coarse angular blocky and very well developed. pH range 5.7 -
6.6 increasing with depth.
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Profile description

AL O=4® Black (10 YR 2/1) moist with light grey veins and black (7.5 YR
2/0) dry, sandy clay loamj; gramilar and medium sub-angular
blocky; non sticky and slightly plastic, firm moist, slightly
hard drys many poreg; abundant roots in matss; cracks with
loose sand falling through them; pH 5.73; non effervescent;
clear wavy boundary to

B2l  4-13% Black (2.5 Y 2/0) moist and black (7.5 YR 2/0) dry, clays
strong medium and coarse angular blockys; very sticky and very
plastic, firm moist, very hard drys many pores; continuous
thick clay cutansy slickensides; abundant living and dead
roots; cracks with loose sand falling through them; pH 5.63
non effervescent; gradual irregular boundary to

B2  13-22"  Very dark grey (2.5 Y 3/0) moist and same colour dry, clays
very coarse angular blocky; very sticky and very plastic,
extremely firm moist, very hard dry; few pores; continuous
thick clay cutans; slickensides; common toots; calcium
carbonate segregated starting in the lower part of this horizon;
some quartz from the topsoil falling through the cracks; pH 6.03
gradual irregular boundary to

Blca 22-32"  Very dark grey (2.5 Y 3/0) moist with very pale brown to light
yellowish brown mottling and white concretions, dark grey (2.5 Y
4/0) dry, clay; massive breaking %o coarse angular blocky;
very sticky and very plastic, firm moist, hard drys; patchy
thick clay cutansy slickensidess; very few roois; cracks;
pH 6.23 highly effervescent only in the calcium carbonate
concretionsy clear irregular boundary to

Cl  32-45"+ Olive grey (5 Y 5/2) moist with dark grey mottling and light
grey concretions, pale olive (5 Y 6/3) dry, clay; massive
breaking to irregular angular blockys very sticky and very
plastic, firm moist, hard drys; few slickensides; very few
dead rootss pH 6.63 effervescence only in the few CaCO3
concretions.

Range of characteristics

Topsoil colours range between very dark grey,light grey and grey (dry)
and the subsoil from very dark grey to light olive brown and olive (dry).
Under cultivation (Sisal) topsoil colours change to greyish brown.

Land-use and agricultural potential

The main limitations of this so0il are fine texture and poor drainage. It
would, however, be suited to a wide range of crops within an organised scheme
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following improved drainage. Suited for rice and with improved drainage

suitable for sugar cane, maize, cotton and vegetables ag well as improved
pasture and forestry.

Site information

a. Soil name: UNIT 365,
b. Higher category classification: Low-Humic Gley. Duragquoll (5034)@
Revised Tth Approximation (1964).
c. Date of examination: 13th August, 1965.
de Authors: N. Mikenberg and F. J. Ijserinkhuijsens
e. Locations Wami Northern Coastal Plain, 30 miles north of Bagamoyo,
Tanzania, 1% mile north of crossroad of Wami Station-Wami
Sisal Bstate and Sadani-Bagamoyo roads; -+ mile engt of road.
fo Blevation: 25 to 40 feet.
g« Land form:
is Physiographic position of the site: Plain.
ii, Land form of surrounding countrys: Flat or almost flat and
dissected.
iii. Microtopographys Nil.
h. Slope: Class 1 - flat or almost flat (0-2%).
i. Vegetation and/or land-uses: Grass, Acacia trees and some shrubs.
Cultivated for sisal.

General soil information

a. Parent material: Marine sediments covered by fine lacustrine sediments.
b. Drainage: Class 1 = poorly drained.

c« Moisture conditions: Dry throughout.

d. Groundwater depth: Unknowne

e. Stoniness or rockiness: Nil.

f. HEvidence of erosion: Some sheet erosion.

ge Salinity or alkalinitys Class O — free of excess salt or alkali.

he Human influences Nil.

Brief description of profile

Very dark brown and black horizons underlain by olivée grey with increas-
ing amount of calcium carbonate in the subsoil. Textures are fine sandy clay
over sandy clay and clay with some gravels in the subsoil. There is a massive
hardened fragipan-like layer in the subsoil. Concretions of calcium carbonate
and manganese dioxide frequently occur. Platy and columnar structures occur
within the A horizons. pH 5.8 ~ 6.8 increasing with depth.

Profile description

A1l O-1M Very dark brown (10 YR 2/2) moist and grey (10 YR 5/1) dry,
fine sandy loam; weak granular slightly platty; non sticky
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and non plastio, friable (brittle) moist, slightly hard dryj
many vesicular poress abundant roots; +this horizon occurs in
small mounds with clumpy grass; pH %83 non effervescent
gradual wavy boundary to

Al2  1-9" Black (10 YR 2/1) moist and grey (10 YR 5/1) dry with differ—
ent internal colour (very dark brown)y sandy clays coarse
coumnar breaking to medium angular blocky; sticky and slightly
plastic, extremely firm moist, hard dryj common poresj broken
thick clay cutans; cracks:; pH 6.4; non effervescenty abrupt
smooth boundary to

B2 Q22" Black (5 Y 2/1) moist with dark yellowigh brown mottling and
black (2.5 Y 2/0) dry, sandy, clays - massive breaking to medium
angular blocky; sticky and plastic, extremely firm moist, hard
drys few pores; few dead roots; cracks; pH 6.7; efferves—
cent only in some occasional calcium carbonate concretions;

manganese concretions; few gravelss gradual irregular bcundary
to

¢l 22-34" Olive grey (5 Y 5/2) moist with light grey concretions and same
colour dry; clays; massive; very sticky and slightly plastic,
firm moist, hard dryj; few pores and clay cutans; pH 6.8;
strong effervescence in the calcium carbonate concretions;
frequent gravels; diffuse irregular boundary to

¢2  34~45"+ Pale olive (5 Y 6/4) moigt with pale yellow concretions and
greyish brown (2.5 Y 5/2) dry, grevelly sandy clay; massive;
sticky and slightly plastic, firm moist, hard dry; pH 6.8;
strongly effervescent.

Range of characteristics

This is a deep, poorly drained soil. Colours range between dark grey,
grey and dark greyish brown in the topsoil and olive with some grey and brown
hues in the deep subsoil. Texture is usually sandy clay and ranges to sandy
clay loam with coarse sand layers at different depths. Gravels, CaC03 con -
cretions, and manganese concretions occur and usually increase with depthe
pH ranges mainly between 6.0 and 6.8 and can be as low as 5.6 and as high as

Tods

Land—use and agricultural potential

This is a good soil with limitations derived from poor dréinage, its
heterogeneity and a slightly irregular topography. The massive subsoil -
layer should be investigated carefully regarding its behaviour under irri-

gation. It is suited for a wide range of crops, namely rice, cotton, sugar
cane, maize and vegetables.
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Bite information

e Soil name: UNIT 366,
bs Higher oategory olassifioations Reddish Chestmut. Ustalf (744)s Revised
Tth Approximation (1964).
co Date of examination: 16th August, 1965.
d. Authors: ©N. Mikenberg and F. J . Ijserinkhui jsen.
€. Looation: Wami Northern Coastal Plain, 30 miles north of Bagamoyo,
Tanzania. 2 miles south of Sadani on the road to Bagamoyo and
1+ miles north of the trail to the salt works; 4 mile west of
the main road.
fo Blevation: 25 to 50 feeto
g. Land forms
i. Physiographio position of the gite: Disseoted plaine
ii. Land form of surrounding oountry: Flat or almost flat and
disseoted.
iii. Miorotopographys WNil.
h. Slope: Class 1 - flat or almost flat (0-2%).
i. Vegetation and/or land-use: Grasses, Aoaoia trees and shrubs in islands.
Game graszing area.

General soil informavion

a. Parent material: Marine and fluvial sediments, some oolluvium.
b. Drainages Class 3 -~ moderately well drained.

Co loisture oonditions: Dry throughoutb.

de Groundwater depth: Unknowne

es OStoniness or rookiness: Nil.

fo Hvidenoe of erosion: Nil. .

go Salinity or alkalinity: Class 0 — free of exoess salt or alkali.
he Human influenoes Nil.

Brief desoripltion of profile

Very dark grey and very dark brown horizons overlying a dark grey and
olive grey subsoil. Textures are sandy loam and sandy olay loam underlain
by sandy clay. Coarse sub-angular blooky struotures ooour in the A and B2
horizons with massive subsoils below. A deep oraoking, porous, moderately
well drained soil. pH inoreases with depth in the range 6.2 =~ T.2e

Profile description

ALl O-4" Very dark grey (10 YR 3/1) moist and grey (10 YR 5/1) dry,
sandy loamj ooarse columnar breaking to medium sub-angular
blocky; slightly stioky and slightly plastio, friable moist,
hard dry; many vesioular pores; abundant fine and medium
roots, few ooarse ones; small mounds around grass clumps;
oracks; pH 6.2; non effervesoent; olear wavy boundary to
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Al2 4m10/15" Very dark brown (10 YR 2/2) moist and very dark greyish brown

B2 10/15%-
16/21

B3ca 16/21-

42 "
01 42-46"
2 46"+

(10 YR 3/2) dry, sandy clay loam; ocoarse sub-angular blockyj
slightly sticky and slightly plastic, slightly firm moist, hard
drys many pores; common medium and coarse rootsj few dead
ones mainly finej; very compacted material when dry with cracks;
pH 6.33; non effervescenty oclear irregular boundary 4o

Very dark grey (5 Y 3/1) moist and same colour dry, sandy clay
with small gravels; coarse angular blocky; sticky and plastic,
firm moist, very hard dry; few pores; continuous thick clay
cutangs fregquent fine dead rootss; few medium living ones;

wide cracks; pH 6.43 effervescent only in the lower part of
thig horizon where some calcium carbonate concretions occurs
gradual irregular boundary to

Dark grey (5 Y 4/1) moist and same colour dry, with white con-
cretions and few gravelss; massive; slightly sticky and

. slightly plastic, extremely firm moist, hard drys: few pores;

patchy thick clay cutans; few dead rootsy few cracksy pH
6.63 highly effervescent in the CaC03 concretions; gradual
wavy boundary to

Dark grey (5 ¥ 4/1) moist with same colour dry, sandy clay loam
with gravels and concretions increasing in amcunt and size with
depth; massiveysticky and slightly plastic, friable moist,
slightly hard dry; few pores; pH 6.9; strongly effervescent;
diffuse irregular boundary to

Olive grey (5 ¥ 4/2) moist with light grey concretions and same
colour dry, sandy clay loam with many gravels inereasing an size
and amount with depth; massive; sticky and plastic, friable
moisgt; . slightly hard dryy; pH T7.23 strongly effervescent.

Range of characterigtics

A deép, moderately well drained soil, with colours ranging between very
dark grey to light grey in the solum and light olive 1o olive grey in the

deep subsoil.

Concretions and gravels increase with depth as well ag the

amount of Cal03. Textures range between sandy clay loam:and sandy clay.
A hard massive layer usually occurs in the deep solum and layers of coarse
sand may occurse

Land-use and agricultural potential

This is a good soil with minor limitations mainly derived from the some-
what undulating topography which is dissected by drainage lines and streams.
The behaviour of the hard massive Al2 layer under irrigation should be investi-
gated. Buited to a wide range of crops.
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pite information

as Soil name: UNIT 367.
be. Higher oategory olassifioations Reddish~Chastnut. Ustalf (7.4).
Revised Tth Approximation (1964).
c. Date of examination: 23rd September, 1965.
ds Authorsy N. Mikenberg, G. R. Suggett and P. J. Ijserinkhuijsen.
e. Looation: Southern Wami Coastal Plain. Approximately 5 miles from the
Wami Ferry on the road to Bagamoyo.
fo Blevation: 5075 feeto
8o Land forms
is Physiographio position of the site: Gentleoolluvial slope
seawards.
ii. Land form of surrounding oountry: Gently undulating with some
steeper rised and flatter areas.
iii. Miorotopogzraphy: Nil.
h. Blopes Class 1 - flat or almost flat (0-2%).
i. Vegetation and/or land-use: Open bush with many olumpss Clump grass in
oontinuous oover. Some game. Small sandy areas are sometimes
oultivated.

General soil information

a. Parent material: Colluvial materialsg, over buried old oolluvial over a
marine deposit high in oalcium oarbonates

bo Drainage: Well drained.

0. Moisture oonditions: Dry throughoute.

d. Groundwater depth: Unknowne

e. Stoniness or rookiness: Nile.

fo Evidenoe of erosion: BSlight wind erosion.

g. Salinity or alkalinity: Class O — free of exoess salt or alkali.

he Human influenoe: Nil.

Brief description of profile

A deep, well drained very dark greyish brown over greyish brown and light
olive brown sandy soil with a sandy olay B2 and an horizon of oalcium oarbon-
ate mooumulation. This is not a uniform soil and has inolusions of sandier
areas as well as depressions with heavy olay aooumulation sometimes mapped
separately as Unit 367A. More detailed soil studies are needed.

Profile desgoription

All Q=27 Very dark greyish brown (10 YR 3/2) moist and dark greyish
brown (10 YR 4/2) dry, sand; weak fine and medium granular;
non sticky and non plastio, friable moist, soft dry; many
vesicular pores; roots of olump grass vegetation with oon-
oentrated areas of fine roots; pH 6.2;3 ‘non effervesoent;
olear smooth boundary to
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Al2 26" Very dark greyish brown (10 YR 3/2) moint and dark greyish
brown (10 YR 4/2) dry, sand; wmassive breaking to coarse sub-
angular blocky; non sticky and non plagtic, friable moist,
hard drys wany vesicular poresj common to frequent fine
roots mainly concentrated below clumps; pH 6.2; non
effervescents clear wavy boundary to

TIB2h 6-25"  Very dark grey (10 YR 3/1) moist with brown to dark brown
mottling and very dark greyish brown (10 YR 3/2) dry with a
different internal colour in pedsy sandy clay; sirong coarse
angular blocky; slightly sticky and slightly plastic, firm
(brittle) moist, very hard dry; continuous moderately thick
clay cutans; frequent old fine dead roots; rusty mottling
along old root channels; pH 6.5; non effervescent; gradual
and slightly wavy boundary to

I1IClca Light olive brown (2.5 Y 5/4) moist with white mottling,
25-54%4  network of old root channels stained very dark (beetroot

colour not available in Munsell notation)wsame colour dry,
sandy loam; massive breaking to irregular angular coarse
blockys non sticky and very slightly plastic, firm moist,
hard drys; common pores; very few fine dead roots near the
upper boundary of this horizon; pH T7.063; very strongly
effervescent in distinet calcium carbonate accumulations
confined to this horizona

Ranze of characteristics

Thig is an heterogeneous soil unit. The soils are usuvally deep and well.
drained but itg full range of characteristics is not well known. The area is
slightly irregular and includes sandy patches and heavy clay depressions, in
a somewhat undulating topography. More detailed studies will be needed in a
follow-up stage to clarify the different components of this mapping unit.

Land~use and agricultural potential

These are good soils but reguire a good deal of dense bush clearing and
levelling. PFurther inbensive soil studies will be needed in order to segre-
gate the different members of this tentative broad soil unite. It seems
suited to a wide range of crops but moderately high investments will be needed
in order to put it in adequate condition for irrigation agriculture.



SO0TL ANALYSTES TABLE VIt W
HAMI COASTAL PTL AT, RECONNAISSANCE SURTVEY

A= MAIN DATA
UNTT Depth PH__in. Water '1%?ngucti¥ig Organic
B millimhog G
o« Inches Saturated 135 Saturation ¢ %- 5 Cexbon
Pagte v/ Extract Wﬁl per cent
301 0"4 5@6 6@4 o 0
4=20 6.2 7.2 - o8 358
5 p 0.06 1.08
0=5 72 79 - 070 0.97
302 0-6 6o4 7.1 - 0.06 2,00
6""15 508 6@8 b Ovos 0091
15"’23 5-08 6«18 haid 0@03 0034 #
23=39 6.2 7.0 - 0.05 0.70 #
39-51 70 T+5 o 0,03 0,78 #
51-58 Tod 7.9 - 0,03 0,23
303 0+2.5 5.6 6.4 o 0,17 5,76
2@5“9 5«:3 6(:3 o 0906 2986
9-26 5:9 6.7 - 0.21 1,12
26-40 5.5 6.0 Tol 1.46 0,95
40-62 5.9 6.1 12,1 3.8 0.76
306 0-7 547 6e2 - 0.07 2,28
722 6.1 6.8 - 0,07 1.00
2236 6.6 7.0 e 0.06 Q.66
36"‘52 606 711 ol 0005 Ov23 ¥
52""58 707 8o2 bl 0013 0'50 *
316 O~4 5.8 6ol - 0,02 0.84
4=1.0 5ol 6,2 - 0.01 0,48 #
10-21 5.2 6ol - 0.27 0.66 %
2142 5.0 5.9 505 0,90 0,40
42-56 Bae 5¢5 9.4 3.8 0.33
317 O~i 2°§ Ta6 - 0.07 0062
1-10 . 740 - 0,04 0.53
10-20 5¢5 6a4 - 0,04 0032
20"36 5;5 6.7 e ‘0005 0030
36~52 605 Tod - 0,07 0,20
318 0-6 5,6 6od 0,05 0.59 %
614 6.2 7.2 0.04 0.75
14~23 7.2 709 2.2 0.27 0,76 *
2335 Te7 8.0 10.0 3.8 0.31
3554 6.8 Te5 503 0,60 0.20
319 0~8 4e6 5.6 - 0,01 0.66
8“'32 4~4 2’6 had 0.0l Oagg
32-57 4.2 o2 - 0,01 0o
00 Ol 5 6o o 0.0 2,72
. 28 §°% gib - 0.0 2°§3
= Bolos | o8 | | i
36-53 7.3 727 12. 3:8 ;o.,f{
i T A o8| o
%§~2§ 723 éZ% 1.1 8:52 8283
Slis Iy 83 1.8 925 8:3%
365 0-1 6.2 6.9 - 0.04 1.18
- 2 o R | i
- . 8. 10. 105 0.26
%i«»i% "%.Z} 208 1203 ngg giaé
66 [ S e o] - 0.05 o4
. 4—%0 %.5 6.7 - DGOé 1.04
fepriet B - I
504% : N o1 0.86 0.2
36 4+ gao 8.8 :;-5 1@0% ok
o 2 F"a' 6“8 A 0@0 1000
.)67 8:'6 §v9 §®5 - 0.0g 071
625 o éa% - 0.2 232
25-54 7. . Te1 0,94 0,22

HOTES: 1. 4Ll snalyses were determined after July 1965
2. Organic ocarbon is caloulabed on air-dry soil. Analyses marked # have been checked
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SO0IL ANALYSES TABLE VIZ
WANT COASTATL PLAIH - RECONNAISSANCGCE SURYEY
B, SUPPLEMENTARY DATA ONW SELECTED  SOILS
Particle Size Disgtribution .| Cations extracted with N ammonium acetate Available Phosgphorus
UNIT Depth per cent of mineral fraction milliequivalent per 100g soil ppm P
Xo. Coarge Tine Total
Inches Send Sand 8ils Clay Calcium Yagnesgium | Sodium Potassiun |(corrected ] OLSEN TRUOC
301 04 2 33 16 49 25.0 10.5 0.8 4.5 40.3 39 60
420 8 25 a3 34 35.5 5.0 1.6 1.4 43.2 2 1
20-56 9 26 20 45 33.0 8.0 6.0 1.0 44.5 5 9
302 -6 8 21 15 56 24.5 1.0 0.5 5.0 30.7 92 88
&-15 3 24 14 59 20.0 3.5 G.3 5.4 29.0 i24 125
15-23 & 55 12 27 10.0 2.5 0.4 2.4 S 15.1 46 6
23-39 6 30 32 32 20.5 5.0 Ced 2.7 28.4 32 T2
39-51 6 36 20 38 27.0 4.5 0.5 2.7 345 40 &8
51~58 5 63 14 18 13.0 5.5 0.2 1.0 19.5 18 72
303 0-2.5 4 26 30 A0 35.0 iz2,0 1.1 T:5 54,8 160 137
2059 6 24 24 46 37.0 6.0 1.2 2,7 46.6 110 56
926 2 19 i9 60 24.5 17.5 2.5 1.1 44.6 32 i7
26-40 3 26 38 33 20.5 19.0 11.0 1.1 A4, 3 61 64
40-62 2 19 22 57 39.0 16.5 16.5 1.1 5561 32 60
306 O=7 5 37 27 31 21.0 2.5 0.6 4.2 27,9 52 76
7-22 9 43 12 36 22.0 2.0 0.6 1.5 25.7 5 22
22-36 2 27 ki 40 19.0 5.0 0.7 0.8 25,2 4 2
36-52 4 76 5 i5 75 3.0 0.3 0.5 1i.1 8 31
5258 4 41 33 22 27.0 6.5 0.8 0.8 2.5 2 17
HOTES:
Hater 1. A1l analyses were determined after July 1965.
Soluble
Chloride 2. The particle size distribution values are percentages of the oven-dry
me per 100g soill mineral fraction. The sizs rangss ars -
316 42=56 2.6 Coarse Sand 2000 = 200 microns
Fine Send 200 - 20 micronsg
- - Sil% 20 - 2 microns
38 2335 3:0 Clay Iess than 2 microns
360 17-36 4.2 3, The %o%al of the cations exiracted with ¥ emmonium acetete {(at pH 7.0) has
& 11.8 been corrected for waiter soluble salts, esdimated from the conductivity of
3653 - the 1:5 exiract by the approximate relation. .
Conductivity (millimhos ) x 5 = me salis per 100 g soil, The result is an
361 22-32 3.2 sgtimate of the cation exchange capacity.
32-45 6.1 4. OLSEN available thosphorus wes debermined by extracting 1 part of soil with
: 20 parts of 0.5.H. sodium bicarbonate at pH 8.5.
365 22-34 55 .
6.7 5, TRUOG available phosphorus was determined by exiracting 1 pari of soil with
34-43 o1 . - 200 parts of 0,002 § sulphuric acid &t PE 3.0,
366 42-458 3.0 6. (Oations extracted with ¥ ammonium acetate, available phosphorus and waley
46 + 3.5 soluble chloride are caloulated on air-dry soil.






