WOSSAC: 133
631.4
(676.2)

; A
RECONNAISSANCE INVESTIGATION.

OF

THE AGRICULTURAL POTENTIAL OF THE

LAMBVE VALLEY,

M. Jo MAKIN AND N. N. NYANDAT.

SOIL SURVEY UNIT

1965,

KENYA




A
Il

RECONNAISSANCE INVESTIGATION.

THE AGRICULTURAL POTENTIAL OF THE

LAMBY

YVATTRYV
VALY »

=

M, J. MAKIN AND N. N. NYANDAT.

SOIL SURVEY UNIT

1965,




2o

P ———————— T ————————

H
<
3

|

Introduction,
Lambwe Valley.

(a) Structure.,
(b) Geology
(¢) Rainfaoll,
(d) Tsetse situation
(e) Land use.

(f) Settlement scheme,
(g) Water supply.

(h) Forestry research.
3

(a) Vegetation associations,
(b) Bush clearence.

The Valley Soils.

(a) Soil distribution.
(b) Mineralogy

(c) Moisture status.
(d) Fertility.

Agricultural Development.
(a) Prospects for Arable: Agricultural
Recommendations.,
(b) Reclemotion techniques.
(c) Cultivation costs.
(@) Prospects for Irrigation
Sumnary of Physical Resources.
() Soils
(b) Water
(¢c) Timber
Genernl Recommendations.

Refcrences.

Appendix : l. summnary of Soil Survey Land Classes.
9. Assemblage of Soil Types.

PAGE .

(90 i e o) Wer M Buv RV

14
22
22
24

25
29
50
31

53
54
39
56

57




1, INTRODUCTION,

This investigation was instigated at the request :
of the Senior Soil Chemist and carried out between Moy and '
August, 1966, The first objective of indicating the
distribution of soil types was overtsken by events in the
form of an urgent need to determine the potential of the
valley so as to assess several conflicting proposals,

The Report aims to highlight background informatiog
necessary for a rational consideration of several apprcaches
to land utilisation in the valley and indicates subjects for
experimentation or economic analysis.

The investigation was necessarily limited by time
and no formel mapping was attempted; the extent of the soils
outlined in Appendix 2 is not known with any degree of
accuracy. The soils have been grouped into 8 Land Utilisation
Closses (in Appendix 1) and & 1land class sketch map has
been produced 2t & scale of 1:50,CC0,

Acknowledgements are due to Messrs., BELLIS, GACOKA,
GILLETT, GLOVER, HASTIE, HILL, HINGA, IE ROUX, OGADA, OLANG,
PEREIRA, ROBERTSON AND THEISEN who assisted on the project
in mony ways; and to the pit diggers who worked well at a
task that must have seemed outrageously unrewarding.




2. LANMBVE VALLEY,
(a) STRUCTURE.

Lambwe Valley covers about 125 square miles. During
this investigation, the Valley was assumed to correspond
with the geographical unit sensu stricto, comprising the
Olambwe River, its tributaries and their respective
catchment areas, lying North of llagunga and stretching to
the shores of Lake Victoria. 'Thus the Valley of this
Report is quite unrelated to the local authority
boundaries and only eontains a part of the existing
Settlement Scheme. The settlement areas of North Ruri and
the Samunyu Valley descending to Homa Bay have not been
examined.,

The valley is to the West dominated by the Gwasi
and Gembe Hills'rising to between 5,000-Teet and 7,000 feet
whilst the Ruri Hills rise to around 5,5C0 feet in the East.
A series of low hills largely serve to seal off the major
valley from the South while the Kaniamwea escarpment(to
5,500 feet) provides a wall along the East side of the
valley and to the Scuth of the Ruri Hills. The Olambwe
meanders (actually conveyingwater only during the rainy
seasons) within a gently sloping U-shaped valley, the floor
of which varies from 4,200 feet to 3,900 feet and descends
in a broadly North Easterly direction until met from the
East by the valley of the Ogongo which forms the natural
divide between the Ruri Hills and the Kaniamwea scerp.

Nearer the Lake the valley is dominated by a number
of conical hills (*GOT" ), each one rising a few hundred feet
above a phonolitic plateau covering much of the area between
the Ruri Hills and Gembe. The obstruction caused by the rise
of the Ruri Hills deflects the Olambwe into a constricted
Northerly course through the phonolite; it only emerges
onto a confined alluvial flat a short distance before the
stream passes through swamp and enters the Lake at about
5,720 feet.

(b) GEOLOGY.

Much of the valley bottom is covered by a
considerable depth of Pleistocene lacustrine deposit. A
borehole in the Ruma Bush (No. C 1269) disclosed the
following section:-

FEET,
Black Soil from O to 20
Buff Clay from 20 to 70
Diatomaceous Lake Beds from 70 to 343

Similar sections have been revealed by shallow bore
holes on the Eastern side of the valley. This lske extension
matches that East of Kisumu on the Kano Plains where over
500 feet of lake beds accumulated (McCall, 1958).

Towards the valley sides the lacustrine deposit may
well be incorporated with outwash materials from the hills
above and would presumably have been laid down on lake
shores and in swamps. These lacustrine materials thin out
towards the North presumably as a result of continuing
érosion follo. ing uplift. :
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The 1~custrine deposits aTe replaced by shallow phonolite
lateaux accompanied by derived rubble and breccia,
Here the soil cover may be relatively deecp on level sites,
put is shallower Or non-existent on slopes, giving rise to
large tracts of boul?ers. The phonolites are apparently

Bl s e T o T

T

.é sssociated with the Ruri complex; they ere rich in Sodium,

2 Potassium, Calcium and Magnesium. In many instances derived
& alluvial gravels and rubbly colluvium have suffered secondary
o ealcification. Very occasional phonolite gravel or rubble

“ deposits occur near the base of the valley itself.

_ The main masses of the Kaniamwea SCOIp and ‘the Gwasl
foot-slopes are composed of layers of laval melenephelinites;
| these contain high concentrations of Sodium, Celcium and

Magnesium. The actual core of the Ruri Hills is formed from
Qarbonatite rings containing some 7G> of calcite. Associcted
\ with these outcrops are deposits of apatite.(a natural source ¢
P of phosphate) ironstone and quartz viensand radioactive
3 thorium, besides minor quantities of columbium, niobium,
_ tantalum etce

10 sl
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Because the valley is surrounded by alkali rock
formations, the ground waters are rich in Sodium and many
of the lower lying subsoils are consequently alkaline.

(¢). R, INFALL,

The tables accompanying this section provide an
outline of the rainfall distribution in and around the valley.
It will be noted that the rain generally falls in two seasons,
March/May end September/November; NEE the lake, however, only
one "rain' occurs (March/May) Total precipitation varies
from 57.% inches at the District Officer's Office on the col
between the Ogongo and Samunyu valleys to around 35 inches
at the Southern end of Lambwe valley. On the lake shore the
rain cannot be expected 1o exceed 35 inches and may be little
more than 30 inches. Considerable fluctuations &re recorded
from year to year and prolonged dry spells should be regarded
as the rule rather than the exceplion.

A reinguage was recorded in the Ruma Bush in the heart
of the Lambwe Valley during 1959, Fortunatly this year proved
to be an " avercge' one so far as roinfall was concerned, and
the rainfall recorded at the Lambwe R.G.A.'s office was 55.6
inches, only 1.7" below the 10 year meall. A Comparison is
shown below, of this station and that in the Ruma Bush. This
serves 10 demonstrate the decline in rainfall towards the
middle of the valley.

e
FEET NO. OF JAN, FEB. MAR. APR. MAY, JUNE.
' DAYS
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Over 14 years, the annual rainfall total at the R.G.A's office,
labwe, has varied from 85.3 inches to 43.9 inches. Rainfall can
be expected to drop helow 40 inches about one year in twenty. This
indicates that the corresponding reinfall in the valley middle will
be only 25 inches for one year in twenty, whilst neerer the lake-
shore the rain total might be nearer 90 inches. However, figures

for the Lambwe EoA.T.TeR.0. station do show that rainfall is
eonsiderably higher than this around the flanks of the Gwasi Hills
(fean Annual Fall = 51.1 inches).

. . 1081 | 1962 ﬁl ,1_.‘_6_,_,__', 1964

Bl S S 2
Jamary 0.8 0.4l 2.4 2.6| 8.8 4.3 2.5 1.2
Bbruary 3.0 4,0} 1.4 2.1 1\ 9.7 2,9 &% 8.9
March 5.8 5.7 Bud 4,4 | 3.5 5.5 4.4 148
April 8.5 5.5 9.6 7.8 5 9.0 9.9il 10.5 5.9
Nay 4.8 8.9? 7.5 5.8 | 949 g5.8| 7.4 49
Jine 46 0.5/ 2.0 8T B8 1.6 2.7 0.8
July 5.4 8.6l 1.5 1.9 1.4 0.6] 4.5 1.5
figust 3.2 4,5! 5.6 19l 1.5 0.8] 68 60
September 6.5 6.8 7.0 2.4 | 0.4 3,00 B.5 = 7.8
Utober 7.7 8.0| 6.5 6.8

4,6 4,0 5.9 3.1

B ic: icol 7.8 40} e B B0 R0

December 449 4,0 8.8 B 80 Bl Bebl L Bes

.

e ——— S A—— - —— st . A—————— - — e —

Total 68.5  65.0157.9 44.0 56,1 49,0 | 64,7 459

|
——

- — Sl S S T ———

Station 1., Lambwe Forest Research Station.

9, Lambwe : D.0.'s Office.
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d) TSETSE SITUATION,

e

. Depending on the season, high concentrations of tsetse may

be encountered in the thicket areas of not only the valley bottom
(e.g, Ruma Bush), but also in the bush of the valleys descending
the Eastern slopes of the Gwasi Hills, the Sindo Pass, the Roo
Valley end the savannah up to 6000 feet on the Gembe and Gwasi hill
complexes. As many as 1% million flies to the squere mile have
been estimated, and the highest numbers occur after the long rains
(May to July). Dispersal into the hill thickets is most marked in
@y seasons and these thickets may be regerded as fly reservoirs,
though it is the valley bush that provides permsnent breeding sites,

the fly preferring open glades in the bush rather than the densest
cover,

A tsetse habitat (bush exceeding 4 feet in height) can
fegenerate in as little as 3 years and tsetse is currently spreading
back into the previously cleared and settled Samunyu Valley. This
18 because the settlers have not succeeded in cultivating more
ien a small proportion of their allotted 25 acres and is occurring
despite the presence of a 2 mile fly barrier, the ostensible
rpose of which was to protect 29,000 acres from Ruma Bush tsetse.

The tsetse are carriers of trypanosomiasis (T.congolense)
ad there is a 20% infection rate amongst cattle in the Samunyu
ley. There are also % foci of human sleeping sickness all on
Ue Vest side of the valley in the Wiga valley, the Roo valley and
Kasigunga, Game enimals may well be implicated as reservoir
OUrces of these diseases.

Complete bush clearance for the elimination of tsetse will be
SXpEnsive and largely unrcwarding since the bush will rapidly re-
gherate unless settlement and development keep pace with clearance,
d that ig an unlikely proposition. The tsetse question is now
. Subject of experimentation by the Veterinary Depertment. Their
ine of approach involves the preliminary use of defolisnts followed

:g?y insecticide, sprayed by aeroplane, This should prove
u£1§ method of control near-elimination may follow the natural
S

8ic on of the thickets for fuel and hut poles. For the sleeping
m €ss foci however, more drastic treatment will be r@qulred.
1hragl’ﬁsetse must be eliminated by clearing all the bush in the

g ® affected and measures taken to prevent incursions of fly
mm“nelghbouring hill thickets. Fortunately the valleys concerned
.Eﬂmrally coincide with reasonable soils so that intensive arable
i?fbllgw bush clearance, Clearance on the hill sides themselves
the .. ovcver be an agriculturally valueless proposition because of
€ Underlying boulders and the skeletal nature of the soils.

®) Lam s,

Agricultural standards in the valley sre generally low and

thepe ; : ; :
flere 18 hardly a single farm which is oroducing at anywhere near

the

i ®Ptimun level., A high proportion of each of the settled farms
ade up of virgin bush and grassland, vhilst on some cven the
Vlously cultivated arecas are returning to bush. The most im-

mmzfﬁt fogd crop is millet whilst the cash income to the valley

Y derives from cotton. osugar 1s only found in dry stream
re underground sources of water maintain the crop through

€ds whe
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the dry season. A few bananas may be seen on the side of South
Ruri, but they are not impressive. Groundnuts are found on the
hillslopes often intercropped with millet. Some of the more
progressive farmers are growving maize, Cotton is variable, stunted
and very low yielding. The yields are limited by low standards

of cultivation, insect attack, a cheerful disregard for drainage
and fertilizers and also by late planting. On the poorer drained
§0ils and at Luanda in the vicinity of the swamp edges, sweet
potato is the main crop. This is often planted on small aounds

of soil or ridges. Sisal is rarely grown in the mass but is often
used for boundary demarcstion and is perhaps the best looking crop
from the agronomic viewpoint. An acre of the Viga valley irrigated
by primitive methods is used for mixed cropping of cabbage and
tomato beneath fine stonds of bansna and suger, thereby demonstra-
ting the limiting nature of the dry scason-in Lambwe Valley for
erops with s high water requirement.

Crop trials were started on becologically distinct sites in
1954, but the records hsve been mislaid, In 1955, 3 acres of Ruma
thicket were cleared and pleanted to Eucalyptus, Cassia, maize and
Gmodon grass on heavy grey clay. In 1956, the sugar and Cynodon
¥ere reported as giving 'excellent results, forming dense cover
Whlt;h went far towards suppressing the natural regrowth’, The
graln crops were not successful owing to the depredation of
dlimals,

f) SETTLEMENT.
] Fsetse was eradicated from the Ruri and Nyamaji hill complexes
0 1952 - 1956, so that by June 1906, 667 families had been settled
8tly on 50 ecres. It was only after subsequent
BATVey that the allocated plot size was reduced to 25 acres. Most
% the plots then settled were subdivided. There was little or
0 agricultural planning on this scheme and plot demarcation was
haphazard. There was also a general failure of people to enter

© Scheme due to an absence of local population pressure. This
fesulted in the continuing problem of bush regeneration especially
SNce many of the settlers are absentee land holders.

.. At the time of writing sbout 1100 farmers are registered as
WVing settled in the valley - mostly in a circuler belt on the
°Pes around the base of the Ruri Hills, whilst a few are now
sPTeading South Vestwards along the base of the escarpment. Some
Ve settled in the foot slope valley of the Owiga and around
“unga in the extreme South Vest.,

eb 29,000 acres are enclosed by the Ruma fly barriex Of s
“0% 11,000 acres are officially settled . '

4 Enzootic cattle discases include trypanosomiasis, East Coast
°r, Heartwater and Redwater, Malaria is rife throughout the
By ®Y, whilst slceping sickness is largely confined to 3 foci -
88 Valley, Roo Valley and Kasigunga.

Y WTR suppry.

The following boreholes have been drilled in-the area:-




P.W.D, LOCALITY, DEPTH  YIELD
CONTRACT NO, (FEET) GALLONS/DAY.

e —

C 1191 OBUARI, ANGUGA VALLEY 415 50,688
C 1239 LUANDA, N.E. OF KARUNGU 070 48,000
C 1268 CHABI-CHABI, GWASI 060 96,200
C 1269 LAMBYVE VALLEY: RUMA PUMP HOUSE 543 52,800

it o Sy e s s ety —— —————— .

Account must of course be taken of the need to operate at
only 60 % of capacity, so as to reduce pump maintenance costs.
Nevertheless drilling in these soft sediments may be said to have

. DEEN very successful. Numerous shallow bore holes to depths of
100 to 150 feet have been sunk by the African Land Development
Board in the Lambwe Valley and on the slopes of Ruri,

There is a considerable depth of Pleistocene sediments of
lacustrine origin beneath the Lambwe valley and conditions are
Said to be ideal for the natural storage of ground water (McCall;
1968). The only limiting factor is the depth of the hydrostatic
level, and the few failures experienced by the Board must be
attributed to too shallow drilling - deeper drilling with a power-
oberated drill should be successful anywhere in the valley,
€Spite an above normal fluoride content, this water is fit for
humon consumption,

Vater coming off the Ruri Hills is however contaminated by
fadio active thorium and 1s consequently unsafe to drink, The
0cal people living around North Ruri may walk several miles to
the lake for their water.

The small perennial streams - OGONGO, GOYO, SIVALO, KAMKWAGI
and OvIGA could be provided with minor dams to provide surface
Water storage,

h) FORESTRY RESEARCH.

260 acres of exlsting experiments occur on the Kaniamwea scarp.
ﬁw shalloy rooting Pinus spp. are best for the scarp soils, espe-
g“ﬂly‘ﬁigﬂgiggg, P.halepensis, P.elliottii and P.patula, P,patula
ﬂﬁ-be €stablished even in a poor plnnplng season. Other success-

trees include Auracaria cunninghamii, Callitris calcarata,
Eﬂuﬁ&ﬂiés Supressus arfzonica, C,.lusitenica, Eucalyptus saligna,
*ﬂ5@Q§§E, and Gmelina arboren. Establishment of the scedlings
Toved difficult and planting is now performed in polythene bags.,
b?mrlments are proceeding on the elimination of grass competition
fans of dalapon,

Other problems include:-

1 . i
2; Ternite attack,

Shallowness of scarp soils and their low moisture holding
Capacity,

B 5.

Ngerous grass fires,
Hail Risk,
Unreliable rainfall.




\ 8, THE VALLEY VEGETATION.

a) VEGETATION ASSOCIATIONS:-

No formal attempt has been made here to classify the valley
wgetation. Observations are confined to aspects of ecological
significance.

1, The shallow, rocky and well drained soils of Gwasi side,
Ruri Hills, the phonolitic cones and the Kaniamwis escarpment may
be described as supporting a Combretum - type savannsh, The major
gress species include Hyparrhenis filipendula and Themeda triandra.

It was observed that these grasses grew tall over
of soil and on sreas receiving drainage, but were
stony soils, Indeed it was a general observation
area that the quality of the site could be judged

deeper pockets
stunted on shallow
throughout the

by the height of

he grass e,g. Stunted stands of Themeda triandra accompanied by
fragrostis racemosa were an indication of a stony soil. Grass
beight was also depressed on the sirongly alkaline soils and on
&reas subject to flooding. On rocky soils at the driest end of
the valley - the Wiga and Magunge areas - the most prominent plant
18 Ipomoea kituiensis kituiensis.

. The common species of Aloe in the valley, first believed to
8ive an indication of shallow soils on platcau sites in the North,
1§ also found on the very heavy alkeline clays near the Olambwe.

Grasses found commonly on deeper pockets of soil or in areas
feceiving drainage on the escarpment include Brachiaria brizantha
W_Lsoluta, Sragrostis cilianensis, Heteropogon contortus,
=icum maximum, Rhynchelytrun repens and Sorghum verticilliflorum.

Bush species of the Combretum savannah include Acacia hockii,

:%-%.Yﬁu A.sieberiana sieberiana, Annona senegalensis,

f%ll@tum binderianum, C.molle, Ficus capensis, F.gnaphalocarpa,
;E{ngl_l, Rhus vulgaris, Stereospermum kunthianwn,'Trichilia
| Selica and Vitex doniana. Along watercourses flowing off the

kitubaly, Heeria reticulata, Kigelia aethiopum, Piliostigma

;SG&T‘Pment are lines of Acacia polyacantha campylacanthum, One

&mi‘f},{l_@j_{? indice was observed on reddish soils below Gwasi.

312‘ A particular bush association is encountered on the lowest
OPes of the Gwasi spurs in the vicinity of Wiga and Magunge,

.§°“1P9nents of which include Cordia ovalis, Grewia trichocarpa,

il

_ﬁ“&nia abyssinica, Maerua triphylla calophylla, Ormocarpum
iy

Chocarpa, Rhus vulgarls and Securiness virosa, The association
4ccompanied by Hyparrhenia filipendula,

thg' On the deep black medium clays which form an apron below
®Scarpment, the Ruri Hills and Gwasi side is a grass association

28taria sphacelata and Themeda trisndra sccompanicd by an open.
nah of Balanites segyptiaca &nd occasional Acacis drepanolobium,

T ground waters seasonally approach the soil surface and sub-

8 .
'&Malim, this association becomes one of patchy Acacia
0

obium thicket with Setaris sphacelata. Valley bottoms are

lyag

¢d by clumps of Rhus natalensis.
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10, Seasonally flooded areas outside the dense thickets of the

valley bottom are marked by stands of open Acacia seyal fistula
3wmmland. This is often encountered as a belt of open woodland
ssurrounding lower lying dense thicket, and particularly occurs on
 the escarpment side of the Olambwe Valley and lower lying sites in
- the Ogongo valley. Understory shrubs include Cadaba adenotricha,
Plepparis tomentosa, Grewia similis, Harrisonia abyssinica and Rhus
“natalensis. Herbaceous cover is provided by Aspilia sp. Commelina
280y, Oyperus rotundus, Pennisetum mezianum, stunted Setaria
\ Sphaceleta and Sporobolus pyramidalis. On the base of the alluvial
pfens below the Wiga and Hagunga valleys Acacia polyacantha is a
roomponent of this woodland; grasses are much taller and dominated
tby Rottboellia exaltata. Medium Acacia seyal fistula woodland
“8lsn occurs on the lowest Olambwe alluvium where a species of
“Aloe is common,

11, Surface soils are affected by alkeli in three situations.

a) Soils in valley bottoms subject to seasonal floods. .These
are covered by Aspilia sp. and Pennisetum mezianum with
occasional tufts of the Setaria. A few scattered and

stunted specimens of Acacia drepanolobium and A.seyal
fistula also occur.

b) Soils on convex slopes affected by horizontal alkali
seepage in wet seasons, carry an extremely short and
stunted cover of Pennisetum mezisnum and Sporobolus
marginatus.

¢) Soils at the escarpment base subject to rising seepage
water may be completely devoid of any vegetation.
Circular or elongated bare patches are surrounded by
extremely stunted Setaria sphacelata and Themeda triandra.

12, On the Gwasi side of the Olambwe ond above the main area
N degse bush is a belt of open country on a slight slope where
nod is clumped into islands of thicket surrounded by grassland.
248 has been termed grouped - Bush grassland. The islands may
1 '¢ developed originally due to some slight advantage in drainage,
W5 Iay now be mainteined because fire is unable to penetrate the
picket aress due to lack of combustible gross and merely kills off
X on the outer fringe of the "island"., The bush "islands" are
§ . \ily composed of Acacin seyal fistula, Balanites aegyptisca,
oo adenotricha, Cissus rotundifolis, Euclea schimperi, Euphorbia
Sre~abrum, Grewia similis, Harrisonia abyssinica, Rhus natalensis
i 22010pia Sp, ( = Druffy Lam/13)., The intervening grass areas
Covered by Setaria and Themeds of a moderate height.

{al
<U

Impenetrable thickets at the base of the Olambwe valley

“'&'Ruma, Otuok, Nysboro etc.,) are essentially composed of

bush containing Acacia brevispica, Capparis tomentosa,

ue chimperi, Euphorbia candelabrum, Oncoba spinosa,

i dospondias microc a, Rhus natalensis and Scutia myrtina.
rings within the thicket on these exceedingly heavy alkaline

o P00rly drained dark grey clays are mostly occupied by Setaria

Celata, This is accompanied by Aspilic sp., Echinochlon

> lada and Sporobolus pyramidalis., A minor association

@ﬁﬂlpum maximum and Pergularia daemia has o2lso been described

¢ %o the Olambwe., Strangely enough the bush in the Roo




1o

ame composition, though the accompanying grasses in the Roo Valley

fiﬂﬁy on good well drained, deep, dark brown soils has much the
§
include Chloris gayana, Cynodon dactylon and Setaria sphacelata.

It cannot be said therefore that this bush is purely a feature
of the worst drainage sites., Possibly the bush was never cleared
secause of the tsetse (the Roo valley is 2 major focus of sleeping
®ickness), The suspicion remains however that the bush is a fire

blimax ond maintains itself wherever it is sufficiently dense to
Blade out greosses.

Rather dense bush occurs in some of the gullied valleys of
gravelly alluvium and bouldery rubble leading Eastwerds off Gwasi
sovards Lembwe Valley, Components of this bush include Acacia
geyel fistula and A,polyacantha, Balanites acgyptiaca, Euphorbia
gande labrum, Grewia similis and G.trichocarpa, Harrisonia abyssinica
geeria reticulata ,Lannea stuhlmanii, Meytenus scnegalensis,
sil0ostioma thoningii and Rhus natalensis; accompanied by Aerva
gata, Cadaba farinosa, Chloris gayana, C,.pycnothrix and

wparrhenia filipendula.

D) BUSH CLEARANCE : -

On the savennah areas outside the valley bottom thickets,
8h clearance should be relatively inexpensive since it is rare
the bush to exceed 10 ¥ of the total vegetation cover and then
§Y 10 thickets of ACACIA DREPANOLOBIUL which is easy to clear,
> Main task would Involve the removal of scattercd stands of
(ITBS ARGYPTIACA, and of ACACIA SEVAL FISTULA and ACACTA
ERTANA VERMOESENIT in lower lying sites.

Clearing dense thicket in the Roo Valley will be expensive,

U% worthwhile both from the agricultural standpoint and from

® boint of view of tsetse control. The dense Ruma and Nyaboro

Hickets and the other dense bush areas near the Olambwe will

S0 be expensive to clear. Furthermore regeneration prevention

il pe continuing problem because the thickets cover intractable

Us subject to seasonal flooding and only suitable for low _

48 grazing, Since the settlers could be encouraged to meet their

M8l and timber requirements frem thickets like Ruma, tiding them
S until the forestry projects mature, and since tseise can be

trolled without bush clearance, it is not recommended that any

€ major valley thickets should be clezred.

D?.Ivens carried out investigetions in an area of dense bush
Uding the following species.

_ Acacia brevispica, Allophylus africana, Cadaba adenotricha,
earls tomentosa, Erythroxylum sp., BuUcles ScAlmperi, Euphorbia
brelabrum, Grewia similis, GymAOSPOris Sp., Jasminum mauritianum,
B, -odiscus sp., Mystroxylun nethiopicum, Oncoba spinosa, RAus

==80sis and Scutia myrtina.

Of these, Lecaniodiscus was eliminated by cuiting alone.
Specimens of Acacia, Gymnosporia, Scuten, Capparis, Grewis,
& and Jasminum were resistant to 5 . 2,4,5-T in oil applied
umps cut at ground level or at 3 feet, applied either with

el
8t
Sp:

Toyer er a brush. The methods of cutting and spraying did




! in January,

i.

1&3@111105@01“13 and Grewia more or less unaffected.

|

i
{

} vere sprayed, while some Capparis tomentosa survived the brush-

{)Ehe most effective. Most of the species present could be killed
fistroxylon and a few trees of other specics suwrvived,

“learing progremme involving the spraying of cut bush will have
bOtlnclude the use of Tordon on Euclea. Dr.Ivens calculated that

;?iflone application, vwhereas only 30 7 of the Euclea stumps were

_...v..-"_._E'_--’-«—-——- —

~15-

not much affect the susceptibility. The most resistant species
were Acacia and Buclea. Similer treatments with a 10 % solution

of 2,4,5-T appeared to leave only Buclea and Acacia when the stumps

applied treatments. Euclea was more op less completely resistant,
Lol

and vhile Acacia brevispica was susceptible when the stumps were
large, small stumps were resistent, Stumps were cut and treated

Of areas treated in ifarch, only Acacia, a few Capparis, and
all the Euclea trees were resistant to b %= 2,4,5-T sprayed onto

the stumps, The brush technique left a few Euclea stumps,

£ 107%: solution sprayed onto stumps cut at ground level
failed to kill only a few of the Euclea bushes, while on stumps
Cut at 3 feet from the ground all were killed by 10% 2,4,5-T
¢xcept for 3 Eucleas (out of 14 sprayed) and 4 Mystroxylon stumps.

In summary, it appears that early March spraying is probably

Yo or 107 2,4,5-T in oil, but Buclea sp., Acacia brevispica,

Euclesa SPe, has been killed by pocloram ("Tordon'") and any

R

Stween 60 and 90 % of all the species except Buclea could be killed
led.
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4, THE VALLEY SOILS.

a) SOIL DISTRIBUTION,

For the purpose of this section, the Lambw2 valley has been
divided up into 13 hypothetical sectors. The precise position of
these sectors can be easily ascertained by having resource to the
1:50,000 maps - Numbers 115/IV, 129/1 end 129/II. The system of
land classes is explained in Appendix 1

; Sector 1,

From the Roo Valley North to the Lakeshore: between the
. Olambwe River and the Gembe Hills,

This country consists of alternate valleys and ridges, with
8 narrow strip of heavy alluvium along the Olambwe River, The
ridges are all bouldery with shallow soils, and are clearly
unsuiteable for agriculture and forestry. On the steeper slopes
there is evidence for erosion. The valley immediately North of
the ROO contains a good deep dark grey brown soil with somewhat
restricted rooting. This valley might be included with the ROO
. Valley in the area suitable for arsble agriculture. Analyses of

. 8 80il in the Olando Valley suggest that the valley soils will
- be alkali below about 20 inches,

The other small valleys along the side of Gembe are too
Scattered and of too limited extent to be worth further
Consideration, The only extensive arable area is the Ogono
Valley; this is about 350 acres of gently sloping deep alluvium,
The soil is a dark brown light calcareous clay, except near the
8tream bed where coarse lenses of saznds and gravels are found,

€ valley soil is priged by ihe local people and 50+« is under
Maize, millet and cotton, Where, however, the slope exceeds 2 s O
8€ dSccurs., Since this area (beiween Obaluanda and Luanda) @
| & relatively intensely settled, it is inconveivable that
further settlement would be appropriate,

The soils to the West and South West of Iusnda are too
8tony for any form of development .

Sector 2,

The Olambwe Valley alluvium towards the Lekeshore,

¥ This area is mostly covered by medium Acacia fistula
i t°°dland, and 1s subject to seasonal flooding, which would recuire
-b.fiintroduction of an expensive system of drainage. The dark :rey
"V Clays experience reasonable root penetration (to 30" at least ).,
4 ¢ium concretions are invariably found in the profile and may
+oh appear at the soil surfece. Surface pH: 7 to 8, Subsoil
- £H= 7+8 to 8,6, Gypsum deposition is associated with the lime
- tﬁncretions. Both eccur closer to the surface with proximity to
( ® Olambwe, 8 out of 10 analyses showed alksline subsoils
10Te then 16% exchange: sodium), Textumes range from 70 to 90
» BSalt levels are negligible,

}-fo These soils are unsatisfactory for both agriculture and

1 aliestr » Though highly cherged with gypsum, their prevailing

, alinity would render irrigation a hazardous enterprice,
Sector 3,

Map 115/IV; Area to the Hast of the Olambwe alluvium,

Map 129/II, Area North of latiiuce 9941, and Dast of the
Olam‘bwe.

there are enough settlemsnts

5"1:1 Mhilst it is officially settlcd,.
" §ga'he area for any major chenge in lond tenure to cumsa local

dis




b 'alley at this level are reddish brown gravelly clay bearing

Ry $0

Deep (over 3 feet) dark brown light plateau clays occur to the il
North of Obando, but these become shallower towards Waondo., In this |
area there are about 1200 acres of class 2 (arable) soils, though
locally occasional boulders occur close to the soil surface. The
more Northerly plateau soils, covering sbout a quarter of this
gector, average 3 to 12 inches in denth and are unsuitable for
.development, A mile to the North West of Waondo a rocky
hillock maintains the division between the Olambwe and the Asina |
valleys, The phonolite cones staning to the West of the Ruri il
fills (e,g. Got Opolo) are clearly too steep and stony for any It
form of land use.

To the West of the Mbita Road are a succession of shallow
valleys descending towards the Olambwe in a North westerly
direction, Somewhere near a quarter of these slopes are covered
in bouldery debris and are consequently good for nothing.
Bouldersg can be expected below the convex slope crests, but have
8ven been found to occur on the lower parts of the slope, The
better hillslope soils are dark brown moderate clays (topsoil
65% clayssubsoils 70% clay) containing calcium concretions
distribufed through the profile and exhibiting signs of good
drainage. Less good soils are dark greyish brown and contain
alcium concretions concemrated in an alkaline subsoil (704 clay).
Although the acreage of class 2 soils this side of the Mbita Road
is considerable, the areas are interspersed with patches of surface
boulders, The valley bottoms are floored by less heavy soils in
terms of clay content (everage 55% clay) but possess a higher
Proportion of silt., The soils are generally alkali; in the lower

ing areas they are subject to seasonal flooding and even the
Y0psoils are alkali, These valley bottoms should be reserved for
low potential grazing or forestry (classes 5 and 6),

n In this sector the Olambwe is downcutting. Consequently the
1llslopes above the narrow alluvial flats (which average 150 yards
in width) are relatively steep ‘and invariably bouldery.

To the East of the Nbita Road, a major valley (The Asina
Valley) runs North and contains the Asina Dam, The valley comprises
&bout 1500 acres of potential arable soils of classes 2 and 3 with
the latter predominating. The head (South end) of this valley has
8 Somewhat gravelly dark brown clay with common calcium concretio:s
elow 40 inches., This is resorted alluvium. On either side ol the

T T

Jomewhat desiccated vegetation, On the North side of Got Obilo L
cgwever, is a remnant of the black lacustrine deposit provicing i
hoiSS 2 soil (See Sector 4 below). Lower down the valley, the 1
Whifam land soils are dark greyish brown and have alkaline subsoils,
( 8t soil on the sides comprises a non-alkaline dark brown clay

- 65% clay). A rocky hill crest divides the valley from
funda Bay,

Ste Gullying is evident on the slopes down to Mirunda Bay with
; baagp slopes and stony outcrops alternating with heavy alk-line
Got I clays, Shallow soils are also found on the hills ® round

Ngoche with alkali seepage zones below,

Sectop 4,

i Map 129/2; Between latitudes 9936 and 9940. Bast of the
; Olambwe River,

f i, WQn slopes of around 2°, heavy clays spresd like an apron to
-50103 €st of South Ruri. These contain an average of 60% clay.
?°Wmﬁ Yo drainage lines, they show alkali subsoils with calcium
1;hhe etions, The majority of the clays away from the drainage
'éh?xvare non-alkaline., Most of these soils are already settled
i,OIlezistered farmers, and have a good potential for arable. The
i me;sir;c; associated with Balanites savanrah ond are rather




i
|

The solls occur on slopes less than 3° and are slightly acid
(pH 5.6 surface; 6,5 subsoil) with 5% organic matter in the
topsoil, Root penetration is excellent. Soil structure and

consistence is such that cultivation will not be cesy; timing
will be critical. ;

Above these black clays, a narrow belt of dark reddish brown
- 80il occurs in close association with the cones and plugs of the
Rari complex, and covers only a very small area. These clays are
somewhat acid (pH 65 - 6), with 5% organic matter in the topsoil,
Surface soil contains 554 clay; subsoil 65 clay. Range of slope
'3° to 8°, Ideal for-agriculture, although occasional boulders
s+ are found in the profile. The soil has an excellent stiucture p
¢ and should prove casy to cultivate, Root penetration is excellent,

4 Towards the Olambwe River the valley sides level off and on

. 8lopes of around 17, contemporary cultivation is confined to freer

draining sitocs where cultivation is more quickly and more easily

b carried out after rains, The soils contain concentrations of
alcium concretions in the alkaline subsoils and clay content

l fanges from 55 to 65%. Rooting is almost entirely restricted to

#ie top 2 to 3 feet, Ar horizon of root galleries marks the lovel

of root impedence ("root frustration: ). ihen dry the soils are

' Yery hard and subject to eracking.

Given remedial measures this rg'her extensive area of land
Should prove amenable to arable (class 3), though the lowest
afeas of all will fall into the class 5 category.

Closer to the Olambwe soil alkalinity increases and the lzver

Of root impedence occurs around 2 feet depth. Alkaline seccnage
tends to pe concentrated in localities where there is a sligzht
%WNGX slope above the flood plain of the Olambwe. Such slopes
Pgnng to be almost devoid of vegetation save for a little stuntec

- ISETUM MEZIANUM and SPROBOLUS MARGINATUS, grasses adanted to
aEI'Vive alkall eonditions, These dark grey clays (50 - 60% clay)
Coe 8trongly alkali to the surface and rooting is shallow,

N8equently the topsoil organic content is low (around 23).

Sector b

_ The Ogongo Valley; between the Jettlement Office and the
: Olambwe River,

_ERuri This sector includes all the settlement area between C’)Sout'h
on and the Kaniamwia escarpment, The upper slope (3 - 9°) soils
.{;“thoth 8ices of the valley are deep dark reddish brown clays

@ high potential for arable. As the slopes exceed 9° the

_5_1;2118 become red, shallower and stony = such soils may be suitable
°F forestry,

Izpt'o {lB the slopes even out hesvier black clays are encountered.
_(clvio.ed these are well drained they have a good arable potential
ass 2), There are two associated snages however -

the G(i) Shallow soils overlying a calcified caliche. e.g8. Near
g felnba Dam very abundant fine Calcium and Manganese concretions
e ound below 22 inches, The bere soil surfaces round the dam
8o Strewn with calcium nodules and “rovide evidence for surface

Bl Wash, Some gullying can be scen to the North of the dam, On

Men.  Slement farm in the vicinity of stunted SETARIA, masses of
ﬁﬁesg’ and Calcium concretions were being brought to the suriace
15 Dlough, tho at the other side of the same field lose ¢
Sa)y HY PARREBA T ugh close to

T, EN was & deep dark brown clay growing excellent sisal,
ragICiE’iea celiche was found only 3 inches beloyw the soil

€, t appears to be associated with stream lines flowing
_'siaoff South Ruri where the land has been subject to shoet

-'°uldn Dossibly resulting from overgrazing. Perhaps afforesyt
'- be tried on some of these areas,

tntion
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§brbwn. Where there is less than 6" of soil over a stony subsoil
Seonteining inadequotely weathered rock material, the water holding
i ‘-_eapaci‘ty is such that the soil is unsuitable for "Mtrees or crops.

t 'd) Skeletal soils on slopes exceeding 12°, generally rad or ’

All the above soils except (d) could be used for forestry I
(class 6).

| Sector 7,

Below the scarp slopes on the East side of the Olambwe River, .
fouth West of the Komojo Valley for 15 miles., !

| ; (1) The soils on slopes of over 1i° andé not subject to |
| teither colluviztion or seepage are very heavy derk grey brown '
‘ (60 - 75% clay) cloys, non-calcareous and genernlly containing few
| talcium concretions, These clays are subject to cracking in dry
geasons with some root impedence in the third foot. Where these
i 80lls are well drained they should be suitable for arable.
“_eultivationa will be difficult and require a high degree -f skill,
Euince the topsoils and subsoils are both somewhot alkalline,

(2) These soils on slopes over 11°, but subject to
olluviation, are very much better drained than (1) ebove, due to
uthe presence of gravel lenses in the brown clay. ILenucs of
‘boulders are rare except near the top (steeper slopes) of the
\: _alluvial fans, The soils are highly suitable for arable (class 2)
| ' ad are marked out by areas of demscr bush (Rhus ete.) One
' roblem is the danger of flash floods off the escarpment: this
| ' %uld be reduced by planting trees on the escarpment above,

I e (8) Seepage areas occur wherc small streams flow off the hills _
; &d are absorbed into the lacustrine deposit. The areas are marked f
W the growth of Imperata cylindrica and Acacig fistula;the grasscs i
fmain green longer ion on other soils., Rarely in minor gullies,
€ water table annrorches the surface of the soil and forms small _
onds, The subsoil i- only seasonally poorly droined., Rust |
Wttles in sreas alfocted are evidence for partial and temporary r
901l oxidation, The s2lt content of these soils iz no higher than il 1]
ngrtsurrounding non-seepage areas, The soils hove a high organic I
enn ent (8% at the ;3urface). Waterlogging appe rs to occur at a '
1 Yhsiderable depth, and there is evidence for Root impedence |

Sifresumably, due to local waterlogging) at an averige depth of ‘
ﬁlen. The black soils are very heavy (60 to 80% clcy) end the |
Aenti] structures with marked slickensides are evidence for i

Onsideraple swelling and shrinking. These seeboge zones cover i

8 limited area, and may be suitable for trcc crops (e.g. some

'5_‘1380165 of Bucalyptus),
1

‘_'abOu(‘l) Heavy lower lying very dark grey clays generally contain
ax. 5% clay in the surface 6": below this the clay content
63&70%, rising to 80% below 20", They cover an oxt.nsive
‘o> South and West of the Goyo stream. The subsoils below 3 feet :
oV evidence of poor drainage, glei, and mobilised clay and ;
a8anese, A layer of caliche lies below the glei, this layer 1
"earinz closer to the soil surface as the Olambwe River is _
the:oached, Where these soils are over a mile from the river j
|

't
fho'T Subsoils ere relatively free of alkali, iith proximity to
Olam'Dwe, alkali levels increase and some intense concentrations

by 1
| '€ been recorded, the soil being suitable for grass (class 4) il

(5) Within 4+ mile of the Olambwe, soils are subject to a :"L\
tuating water table during rains. This results in calcium __

Tetions scattered throughout the profile rather than being :
tined o a deep caliche, Associated soils are dark grey and \

# aline to the surface. They are unsuitable for any use other i
th low potential grassland and are, moreover, covered with dense |
th Oket’ expensive to clear, In the near vicinity of the Olambwe

e

-+

The
80ile are calcareous to the surface. :
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Sector 8,
Map 129/1. South East side of Valley.

The soils gradually degenerate as one travels South Vest. To
the East of the escarpmeat hill Rachar is a large arca of rather
level heavy very dark grey clays like those described in Sector 7
(4) above, but on proceeding South VWest occasional alkali seepage
zones can be obserred (beneath Gendo Hill); thesc result in patches
bald of vegetation, The valley becomes asymmetrical with the
Olambwe flowing close to the escarpment.

Limited areas of black soils oceur close up agesinst the
scarp (e.g. 50% clay and non-alkaline), but the potentizl arable
belt is a narrow one, The main area stretching down to the
Olambwe is alkali below 2 feet., The presence high in the¢ profile
of phonolite rubble however,(common in an area to the lorth and
fiest of Rachar) assists drainsge and prcevents the accumulation

of elkali. These latter soils, though patchily distributed, are
suitable for arable,

Towards the South East Corner of Lambwe Valley alkali is
often cncountered in the surface foot; in dry seasons intense
Cracking can be observed right to the soil surface and the soil
Wnits have blue faces in the deeper horizons (? reduced forms .
of iron phosphate). The soils beneath the medium density 1l
Rlamkanga bush and bencath the Acacia fistula woodland adjoining !
the denae yaboro thicket have similar properties. All these
80ils are subject to scasonal flooding and are valueless for
develOPmOnt. They arc characterised by a peculiar abscnce of more
8N a few calcium concretions in the profile. It can only be
‘oncluded that the ground wator in this urper end of the valley
g inadequately charged with calcium. This explanation is recally
@tisfactory and only scrves to underline how 14ttle is

Wnderstoogd concerning the¢ reguired conditions for soil calcium
Précipitation,

%3

Sector 9,

The Roo Valley.

dar, 21ONg both sides of this valley arc shout 1000 acres of
ark brown light clays exhibiting most excellent root nenetration,
S should prove a good soil for arable despite a high cost for

01 ¢learance. These soils do not extend all the way cown to the
wambwe nor do they occur far up the valley sides where, both on
°¥0 Hill and on Gembe, there is a shallow stony soil,

X At the head of the valley around the Roo/8indo col there is

tvery heavy dark brown clay with abundant calcium concrotions

Eugepth although the surface is decalcified. This soil is

= 1i below 2 feet where it appears to be subject to seasonal
und water and consequent root impedence.

M Between Kwoyo Hill and the Olambwe River.,

011 A succession of scils are found in this hill sequence, the
lor. Vb€ varying with topographic position, On the stoeper
ndpea, and near the hill top, the soils are less than 18" deep
'I'o may be very shallow, On lesser slopes is a deep dark grey
o o.Clay with strongly developed prisms. Surface texture is

-_ 01337; subsoil 60i cley, This soil is only slightly alkaline
it s highly fertile, yet the Themeda grass cover is rather

L Wteq, This may be duc %o extensive cracking. At all events

|

: 8011 should be suitable for growing food crops. On slopes
“IMmediate between the two above (i.e. 1° = 29) are 1:osser

€s of a dark brown clay with only moderately developed

this is also non-alkaline.

SUrrenc
Flopg,
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Sector 11, This is the extensive and rather uniform area

between the Gwasi Hills and the Olambwe River; North of Got
Rabondo and South of Kwoyo Hill.

On slopes exceeding 2°, wherc the nephelinite rubble
wtcrops through the lacustrine clays, is a very narrow local
telt of dark browvn or dark reddish brown clays (surface 504 clay;
subsoil 70% clay). The soils are non-alkaline, demonstrate deep
rooting and have a high potential for arable, but their
distribution (coinciding with the occurrence of Combretum
sevennah) is limited., On slopes over 4° a shallow vhasc occurs
with boulders close to the surface and the clay acquiring a
redder hue, :

The valleys leading down off Gwasi are all guite differcnt;
these T R R SRR PRIPR s S AT R e
wiese alluvial soils tend to contain stony layers or surface
MUlucrs, o B i

a) slopes exceed 3°

or b) The alluvium is close to the flash flood deposition
area of the hill streams.,

Deep gullying in the Gwasi Hills has resulted in large
Wantities of boulders being dcposited on the upver (steeper)
51®G: of the alluvial fans. Since these valleys are covered
? dense bush and the total area cannot exceed 2000 acres, the
U1l valleys have no great significorice,
| In the Opuch Valley however, thoerc are up to 300 acres of
“°8p dark brown clays and clay loams dcvosited to some denth on
fﬁcﬁfthu original laouatrinQ clay. hese decalcified soils
%3&23“¢? few fine gravel lenses and show cxcellent rgot .
hiltiuﬁ?ﬂ° Where fine stones are not pomuog}y ;oupa_on the

vurface these soils will be first class for erable,

?ﬂﬁl?a? m?ru extensive are the huavq b}vck clays on ﬁhc m?re_

i”}o? 8lopes lapping round the Gwasi Hills, on slopes excecding

vwﬁn' They are non-alkaline throughout. thrc,'howuvur, tfyy

135‘y£%°”°? lying areas serving to drain Gwasi gsio;us less than

SﬁiSIﬁ;?Ollﬂ are somewhat alkaline at‘dcrtn, 1hghﬁon—a;fq}1§u

t%tcr ave some potential for arable; the lower 1lying flats arc
suited for grass,

( =] — - =% 2o Ao o =
U”wﬁ{§'lﬁthP slopes (less than 30') arc heavy very dark grey
ana’ > W1th alkaline subsoils., These soils are most extensive

iec

w10 re ek 4 . 2 i, ARLER P/ sl =
i-‘;ry1u¥110rm, hardly differing morphologically whcther thu;
fagd g:sﬂallow drainage ways or on low ridges. A typical profile
$ % clay in the tep foot and 81/, below this. The soll was

y e

Siror

.:1??‘1515’ alkali below 3 feet, In drainage weys, however, the
may approach within s few inches of the surfacc. All

Olls grow tall grass and would make highly productive

énd (class 4), 3

lege -

Er‘.’:dsl

mmnif Pas_obE@TV“d that the following sequence mwﬁliuf on
aw;«Tifﬁ West to BEast down the Gwasi slopes towards the
IOWe Riverp
1,
ihe g : !
Th 3lope gradually levels out.,
<

i The
He g - SRR G : SRR A A
1® grass becomes shorter, Sctaria replweing Hyparrhenia,

(=4

8 C'-‘ v 4 . oy d
<,JJ_L-LUI’.-} cencretions start to appear gt the base of the

; Profile ang are then encountercd at ever shallower depths,
-C. C
0 S : J
: leretions become coarser and more NUMETrous.
b

OGTIHYQP of Root Impedence becomes more clearly defined a:
ound nearer the surface.
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6, The soil is subject to more extensive cracking, and the
prismatic subsoil structures are more strongly developed.,

{If Heavy dark grey clays of the valley bottom occupy level
I sites and suffer poor surface drainage (perched water table)
| for part of the year.

|

| [+

I E.g. Topsoil - 83% Clay and 14y silt with 1#4
Il orgenic matter, ' I
( Subsoil bolow 8' - 74% Clay and 14y silt; alkaline.

These soils are unsuitable for agriculture. Neyertheless,
- if the bush were eleared, any subsequent grassland might prove
' a useful dry season reservoir. of fodder.

Sector 12, Between Got Rabondo and Magunga.

This area includes the Owiga Valley. The Owiga flows down
an alluvial fan (500 yards wide at its widest). The total
cultivable ares is some 500 acres from the hill to the end of : l
the fan, Some wnarts of the valley are already planted to millet, |
sisal, Egggixptus and Cassia, maize and cotton, In one small plot | |
Near the stream 1S an acre of irrigated banana, sugear, pawbpaw, i
tomato and cabbage. The water table stood at 17 incpes and the |
very dark brown clay bore evidence of organic reduction and was
I ' slightly alkeli throughout. There might altogether be 100 or 150 -
| atres with irrigation potential. The stream flow was ebout 2 | ]
Il ; tusees (in the dry season), and some elementary structures would |
bezﬁquired for a small diversion dam or a weir with measures for
Pﬂgd protection. These valley soils (average 55% clay) are very
ertile,

_ Savannah on Kigoto spur covers very shallow and bouldery
801ls, Got Rebondo is also rocky.

The Magunga valley soils have similar attributes to those
| °f the Owiga, and extend towards the Olambwe Valley on a similar
8lluvial fan, Some banana, millet, maize and cotton grow in the
valley; there 1s intense millet cultivation on the better drained
S0ils of the slope up to Magunga itself. The valley does not
contain a perennel source of water. The soils are very dark }
| rown with excellent rooting; fairly well drained with occasional g
i fine gravel lenses. Near the base of the alluvial fan and on the -
i ®lge of the Nyaboro thicket are deep very dark grey brown clays, i
‘ decalicified and with reasonable rooting. There are perhaps 500 |
dres of this soil, which might be useful in support of a scheme _i
rther North, if i% should justify the costs of access, transport _

nd bush elearing.

i On more level areas farther into the dense Nyaboro thicket
. he clays are very heavy, have alkaline subsoils and are poorly
alned, This area has no potential.

Sector 13, The Hill Slopes at the Southern end of the Valley
to the Hast of Magunga.

| ~

' A narrow belt of deep,(only occasionally bouldery) dark
|l . reddish brown soil occurspég the lower slopes (less than 10°) i
i| E €low hills such as Ochibo and Sanjweru.Deep, brown and very “
l ko 'k brown, clays (non-alkaline) occur in pockets between the

' 1113- Since these soils are inaccessible due to the dense area

of Nyaboro bush below them and, moreover, are of a scattered and

| . E iimited distribution, though of high inherent potential, they
' | 8ot be considered for development, }




i
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|
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(b) MINERALOGY

Without going into overmuch detail, the clay mineralogy
may be simply presented in 3 categories.

1. The relatively light clays, well drained and of a reddish
hue (deep and shallow phases) contain somewhere near

equal proportions of halloysite, illite and well crystallized|

montmorillonite.

(AN

On intermediate slopes the medium black clays are composed
of il1lite snd montmorillonite in almost equal amounts.

3. On the lower slopes, valley bottoms and alluvial flats the
clay is almost entirely made up of well crystallized
montmorillonite. VWith depth the degree of crystallinity
of the montmorillonite increases.

The residusl (reserve) minersls show no meaningful Lrencs . 8s
8 function of slope. All of the samples analysed contaln Varying
proportions of quartz, felspars and apatite.

The percentage volume expansion on wetting follows a
trend predictable from the clay mineralogy. The Group 1 clays
With a relatively low content of montmorillonite expand by
20-25% on wetting (mean = 22%)., Equivalent figures for the
Other 2 groups are:-

2. Expands by 25 - 40 % Emuan

. Expands by 40 - 60

mean

= 54%)
= 50%)

It would appear that a proportion of 1
by exchange acidity (on sites of varia

he complex is taken up

ble charge) and this

should alleviate the alkali problem.

Nevertheless the high

total exchange capacity is bound to render soil improvement a

more difficult process than might othervi

se have been the

case, Colloid exchange capacity ranges from 60 to 105 m. €q. /100

grams soil,
(c) MOISTURE STATUS.

Moisture studies were carried out on a wide range of soils.

The results are presented below.

-

¢ % ¢ o Moisture % Moisture Available
Ref. ‘Bepth Sand Silt Clay 3 atmosphere 15 atmosphere _ water
7604/85 0- 7" 16,4 14.0 69.6 49 4 34,1 15,3
7605  7-18" 18.4 14,0 67.6  48.3 34, 4 18.9
7628 O- 7" 14.0 28.0 58.0 54.5 %3, 9 20, 6
7629  7-99n 14,0 20.0 66.0  61.3 38, 3 23.0
7642  0-24" 18.0 12.0 70.0  70.9 42.8 28, 3
7643  94-45" 18.0 16.0 66.0  71.0 42.4 28.6
7856  0- 9" 92,0 28.0 50.0  52.6 98. 9 23, 7
7657  9-23" 20,0 14.0 66.0  61.6 38,9 0.7
7672  0- 7" 22.0 14,0 64.0  69.3 47,2 22.1
7873 7-99" 18.0 12.0 70.0  75.0 57.6 17.4
7689 . ‘0- 6" 14.0 20.0 66.0  52.8 3%, 7 19.1
7600  6-24" 16.0 18.0 66.0  58.6 37,0 21.6
7705  0-22" %4.0 4.0 62.0 70.4 40.5 29,9
7706  29-%0" 36.0 8.0 56.0 81.5 44.8 26, 7
8819  0- 5" 21.0 14.0 65.0  58.5 34, 7 17.8
6820 5-29" 17.4 14.0 68.8 53. 2 36, 9 16,5
6823 5-19" 25,4 18,0 56.8 49.1 32, 7 16.4
6826 14.0 60.6 52.0 32.8 19.2

0_ 5"
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6827 6-22" 27.7- 12.0 60.8  56.8 36.1 20,7
6829 0-11" 29.4 12.0 58.8 44.4 27.7 16,7
830 11-43" 31.4 12.0 56.6  49.9 30.0 19.2
6630 5-18" 16.6 20.0 63.4 52.2 32.1 20.1
6798 O- 5" 23,0 12.0 65.0 56.4 35.1 21.3
6797 5-12" 27,0 10.0 63.0 2.5 37,7 24,6
6802 O- 5" 21.4 18.0 60.6 53.9 53,53 19,9
15410 O- 2" 24,4 8.0 67.86 65.7 40,7 25.0
5411 2-12" 16.4 14.0 69.8 78.5 47.4 31.1
gmg O- 5" 16,6 26.0 57.4 51,7 27 .7 24,0
79 0- 5" 28.6 22.0 49.4  52.5 26.5 25.8
4794 3-53" 20,6 16.0 63.4 56.8 32.9 23,9
09/85 5-44" 20.0 18.0 62.0  62.9 36.4 25.8

These clay soils have high available moisture percentages,
?mycompare favourably with the sugar growing area soils of
Jiza; Muhoroni, Patel and Kibigori clays whose available
Wisture percentages for 0-24" profiles range from 19-24, This
E 10 contrast to a clay loam soil which would normally have about
Percent available water.

Vallable water over a one-foot profile would then work out as

16 V’i;Q inches. On the other hand the amount of water required
m&ilng this profile to field capacity would vary from 6 tq 10
S,

E‘ The bulk density of this soil can be assumed to be 1,2, The

ik It was observed in the laboratory that the soi%s rapidly _
weln>mOisture when they are in the dried state. The wet soil
h?wr, closes up and assumes an extremely low permeability

© & very slow rate of leaching.

%\Iﬂ the field signs of glei were observed in some of the
ﬁé?’lgyers of the cracking clays. The presence of precipitated
eum in the form of concretions is further evidence for the
ﬁ%ment of alkaline water through the subsoils in wet seasons.
Some degree of slope the potential rooting zone rarely conveys

E .
% #&éﬁpression of poor internal drainage. It seems that the

S of il wetting follows the sequence:-

L. In early rains water travels down cracks and macro-
drainage is good.
i . The soil mass absorbs moisture rapidly, the cracks close
f up and the peds move mechanically under stress to achieve a
| state of near maximum packing.
5!

Once the soil is closed internal drainage very largely
Ceases to exist; water sits in the root mat of the surface
few inches and gradually evaporates.

f&Eramage is a function of slope and as one goes up slope
r drainage imp-oves. On slopes less than 12° root impedence
ﬂ:OHSequence of a combination of fine texture and moderate

Such that root penetration is prevented:

(a) In wet seasons due to the lack of pore space.

(

b) In dry seasons as a result of the very hard consistence
coupled with inter-pad cracking.
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(d) SOIL FERTILITY.

This is not a factor to limit development. The levels of
phosphate, calcium and magnesium are all exceptionally high. In

| all but the lowest parts of the valley a high proportion of the

tontsined phosphate should be available to plants and a response

| 10 phosphate fertilizer should not be anticipated.

ihilst is is deubtful if boron will be present in toxic

Quantities there is strong evidence that sodium occurs at toxic

?mls in all the lower slope soils. Gypsum applications would
4 course displace the sodium in time, given adequate drainage,
ut in the early years whilst a low permeability persists only

| the more alkali tolerant crops can be expected to thrive and
| 60 these may suffer retarded horizontal rooting patterns.

Potassium levels are generally high and no potash response

‘(80 be expected,

. Nitrogen and Sulphur are everywhere deficient, nitrogen
cPecially so, Heavy nitrogen applicstions will be required

! the early years. " Ammonium sulphate is the most suitable form
;_mﬁrogen since it also reduces the pH of alkali soils and at
o Same time should rsise the sulphur to acceptable levels.
“uphur will also be provided by the gypsum in those soils treated
"t the amendement.

ﬁllpﬁ levels range from 5.5. to 6 along the edges of the Ruri
1lls

V“wb~t0 8.5 and higher on the alluvial flats close to the

Gersq C MiVer, lost of the higher lying areas of the Ogongo
“Utlement Scheme (and indeed much of the Lambwe Valley) have
inge of 6 to 7 with 7 to 7.5 in the subsoil. pHs in the
el rooting zone rarely exceed 7.5 except in alkali

Page zones and close to the Olambwe.

1 PH rg
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i A 5, AGRICULTURAL DEVELOPMENT:

i (a) PROSPECTS FOR ARABLE: AGRICULTURAL RECOM/ENDATIONS

| - (1) Summary of recent.proposals:-

i ; 'A Draft Report on Lambwe Valley' (Department of

| : Settlement; 1965) envisaged the creation of a new settlement

| _ . : area  (whereabouts undecided) of some 10,000 acres bassd on

il ; the conception that such an area comprises a "reasonable Il
: | administrative unit®,0f these 10,000 acres, 1000 would i

be under sugar and 2000 in cotton., The Department of Settlement ,

1s concerned to achieve an annual income target per family

Y1 of £100 (plus subsistence and annual development charges),

‘N é and it was believed that cotton on its own yielding in the

il ! order of 1000 lbs per acre would not meet this target; hence

Nl f "the need for a "high priced cash crop like sugar,

! |
‘;: i The Gotton Board have proposed a 10,000 acre ;
$ : mechanised cotton" project. For this the Board requires |
I ; large blocks (minimum area 250 scres , but each block I
il | preferably exceeding 1000 acres). '~ hether to employ
| . rotations with a mechenised shart-term cash catch-crop or
L Practice a system of monoculture has still to be dQGided.
-k Clearly the second cash crop should be quick maturing.

This scheme would involve a further 2000 acres for

| Subsistence cropping. An input of around 10,€C0 bales

il ' 1S 1deal for ginnery operation and, depending on average |
. ylelds, this might require the planting of 7500 acres to i

| cotton, The cotton board aims at a net income per family

It : of £75 a year from cotton alone.

Proposals emanating from the East African Livestock -
Survey and the Ministry of Agriculture envisage a 20,000 to H
90,000 acre livestock ranch crossing the Central part of the |
Vq%ley from the Kaniamwia escerpment to Gwasi side. Young
dairy stock would bought from farmers in South Nyanza so as
_ O ensble them to concentrate on milk production; the cattle
: Would then be correctly reared in Lambwe Valley and would
i Om a reservcir of stock for the area. This would provide m
| i opportunity for improvidg and grading-up the Nyanza i
: dairy herd,

——

(ii) Discussion:— ‘
|

: The Senior Suger Officer is of the opinion that the
| | rainfall over the Lembwe Valley as a whole is sub-marginal |
| | tor sugar, Not only is the annual total close to the limit |
| | in Central Areas (sbout 40 inches) and inadequate at the b |

Orthern and Southern extremities (ebout 55-inches) but i

. ; € rainfall pattern is unsatisfactory end 1in meny years w
| | 3 Protracted dry spell will occur at some time or other. . _31
: "hilst sugar should be a success in limited areas on the “|
astern (éscarpment) side and towards the heads of the Ogongo *y
0d Samunyu valleys where rainfall is adequate (E6 inches) or

! | ; Wh?re the soil is endowed with an additionel source of

| | Woisture (as on seepage zones ond underground streams), i
| £ € acreages concerned closely correspond to areas of existing "
i ] Seitlement, Where the soils are really heavy, they will be i1
il | ’ Subject to waterlogging in prolonged rains and this will be {
o | detrimental to recting. |
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The roinfall pattern is however suited to grass or
titon, There can be little disagreement as to the suitability
of s0il classes 1 and 2 for cotton nor doubt as to the potential
i Class 8, (See Appendix 1 for definitions of Soil Classes and
for the acrenges involved)., Soil classes 5,6,7 and 8 are certainly
Wsuited to commercial cotton production due either to the shallowness
of the soils concerned or to such a combination of alkalinity, clay
“mposition end heavy i.xture as to render cultivation most difficult
%ﬁcostly "nd couse crops to suffer restricted rooting as a consequence
= POOr drainage, low permecbility and root tearing during soil
ecking, These factors would tend to accentuate the dryness of dry
*riods, A minority of soils are subject to seasonal flooding; these
¢ valueless except for dry scason grazing.

E Reference to Appendix 1 shows that the pattern of land

. 10 the Lombve Volley largely depends on the status of the 18000

Tes of clnss 4 so called "High Potentinl Grassland" soils. The

® of the term "Grassland " is not intended to imply that the soils

:ﬁiymnpﬁblc of growing crops like cotton, What it does suggest
EPTW lnadequate potential may exist for achieving cotton yields

L level ot which there cnn be confidence in obtrining n regsonable

ﬁ“¥100mpﬁred, sty, with the possibilities inherent in » ranch, It

_mf£§uT01y be unfortunate were "Grassland® to be looked upon as

;fﬁﬂculturhl term of obuse rather than os a high value crop. It

g‘ 180 be something of a tragedy were the orea in question to
Plougheq up (thus destroying the current ecological balance) only

&t, nfter 2ll, the existing Setarin/Themeda grass association
S the most economic form of land use,

£ Before embarking on a detniled trectment of the complex
;WE?OTS ~ssoclated with the prospects for oreble, it should be _
;;°186d that, from the point of view of the soils, these extensive

0.0 Class 4 clays are naturnlly suited to the growing of grass
hot Cultivntion will be complicated and success uncertoin.

Y610 It should also be stressed that the farther arsble

nCOUI1Dment proceeds down the slope, the greater the problems to be

bo °red from heavy texture, olkalinity and poor drnlndgc._The

1 &ophic  Iimit below which reclamotion censes to be feasible
Somwehere around the 1 slope, i.,e. The relatively level orens

Ejfgg valley bottoms on slopes less that 10 cannot be effectively

eveyy , Crable, On this basis it is estimoted (without accurate
{{g that obout two thirds of the Class 4 soils should be suscept-

8 gy Provement i.e., Some 12,000 acres, Assuming that 10,000acres
ueC@SSfUlly reclaimed, the arcble classes ore revised as follows:-

Class 1 2500 ncres
Class 2 . 8000 ~cres
Class 3 8000 acres
Class 4 10000 acres

Arable total 28,500 ncres
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gl It is estimated that about 8000 ef these acres fall
.‘l Within the existing area of Settlement. Thus & meximum additional

| 21,000 acres of arsble potential lie outside the Settlement
; boundery,

Now the cygricultural plans for the valley (outlined
tbove) need not of course be conflicting. Within the economics
of ranching, account will hove to be taken of = possible loss
1l ' i gross production or grass utilisation caused by clay puddling
il : Quring rains, If the economics of ranching appear satisfactory
Ul : : and the Eest African Livestock Survey shows this to be the case),
i °ven though arable soils on the hill slopes sbove the ranching
| _ irea will need to be used for the production of dry season
' fodder ¢rops or leys, these can be grown in rotation with

cotton; provided the cotton is grown in blocks exceeding 250 acres
the. Cotton Board requirements for their scheme are still feasible.

s association with the ranching activity could well reclise the
net dncome requirement of the Settlement Department.

Thilst experience gained glsewhere can assist in the
formulation of proposals for virgin land, should a decision be

| 7ke? 10 go nhead with soil reclamation and extensive erable

| CultlV-'“tion, then it is importont to conduct preliminary soil and
Top trials costed under local conditions., Without such trials
|

».18 doubtful if financial support would be forthcoming from
®Xternal agencies.,

If extensive arable is contemplated for Lambwe , then
! . : Properly costed trials should be initiated prior to the 1966

i J?ng raime, This would require preliminary cultivations in

il tﬁ V&lgdble in assessing the prospects for arsble, Ideally

W\ ¢ trinls should be continued for » minimum of 2 years before

% Tinal decision is taken. The following points should be
. i|: Consider

Even the yields resulting from one cropping would

ed in devising such trials:-

1. Trial plots should be sited on 2 soil types considered
larginal for cotton., Soils from the upper and lower
drainage limits of classes 3 and 4 should be chosei.

v§°th these plots should be sited on the Gwasi side of the I

:lley « If, however, emphasis is to be placed on ranching, |
®n trials should be embarked upon as a part of the programme i
T the proposed pilot form (to be discussed in sub-section (iii)), ||

1§ : 2 ; |

} The trials should be based on the concept of the 6 foot |
a ” Oldge with intervening ditches. This set-up provides an I
| cPOrtunity « for inter-cropping (with beans?) along the middle

E e ridge. A spacing trial will be needed in conjunction with |
218 system of ridging. It would also be appropriate to assess |

€ optimum dressing of nitrogen (as ammonium sulphate) in this

1 : '

f | e tpiq],
|

I

3 Eﬁ Trials should be conducted with a view to soil improvement,
t & Particular =~ (a) Assessing the most ndvantageous timing and |
| : ®hniques of cultivotion. i
|| LU . ; :

: (g) Determining the minimum level of heavy equipment that can w
| ; : ® effectively employed on each oper~tion, :

e N e CONTD/28..
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(c) Estimating the average gypsum reghirement for soil
reclamation on these land classes.

) Calcium nitrate (more soluble than gypsum) should be tried

out on en experimental basis to provide some indication as to
the long term effefts of gypsum.

% It would be valuable if a section of the trinl were set
tslde for estimating the relative merits. of

Eag Cotton monoculture.
Sown leys after cotton. ;
(¢) A short term cash catch-crop rotation with cotton,

g: The optimum economic level of insecticide spray should be
f?mﬁmlﬂ&d, since the greater the frequency of sprayingthe lower
}?&groportion of stained Grade B Cotton and the higher the overall
ields,

° The trial will form an area of cultivation in an agricnltural
IOML _Vigilant attention will be required ogoinst animal pests
of 211 descriptions,

b The deteils of reclsmntion and cultivation are described in
a._-_"t{;,l" Sections %

(111) ppe existing 8ettlement Scheme

S 3 The future of this scheme will inevitably be a
;DJQCt for speculation., Having regard to the guarcntees given
hfthc €xisting tenants and taking account of the scheme
. rastructure developed on the basis of the existing set-up, any
a;dl9cﬂtion of 1land on the settlement area is really out of the
ngtlon, Since the present scheme is continuing at a low level
itputput ( 2nd in many places the bush is gaining the upper hand),
Stwould seem reasonsble to concentrate effort upon riaising the
C“d&rds of the existing fiorm structure . Income levels would
by?OSt.Significnntly raised by the cultivation of sugar accompanied
upthe introduction of jaggery factories. It is now_thought

oo W€ Tainfall around the col between the Samunya ond
S&Eﬁo valleys and extending for some distance along the

o 6T and Bastern' flanks of South Ruri is edequate for sugar,
hmigh it would be prudent for the local agricultural officer to
tmzbthls presumption with o properly condgmted trial., Here on
%ttetter soils sugar might become the mainstay of the
['gelﬁment farm, Elsewhere, and over the greater part of the acre-
?rndcultiVntions should be based on cotton; with. groundnuts, maize
| o SOrghum on the better drained soils (classes 1 and 2 ),sisal
| g J2luoble subsidiary enterprise for the Homa Boy Sisal Plant
? SWeet potato on the poorer drained soils.

! &y The farm advisory service, already numerous on the
! Rnund» could be strengthened by the acquisition of a Pilot

: wéﬁ Of 50 ncres sited on the marginal class 3 solls. This

: mﬁk% have both educntionnl and resenrch tasks. It would conduct
| gy ) form courses nnd lay out demonstration plots. It could
EEmth? used ns a centre for the sugar trials proposed above.

! of ,..>18 should be placed on the need for early plenting, the use

! thmFtTOgen fertilizer and the importance of pest control. Instruc-~

Should also be given in the gentle art of cultivation,

P T
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‘ ' ) Reclemation Techniques.

Gypsum should be applied after initial soil breeking
- W crawler tractor. Assuming 2 need to reduce the exchangeable
Sodium percentege from 15 to 10 and an existing colloid
tlchange capacity of 75 m. eq per 100 grams, the theoretical
| Psun requirement ror the amelioration of the top 2 feet should
I * 0.7 tons/acre, Experience on the Keno Plains suggests that
timm results mey be obtained with approximately half this
iﬁﬁﬁmﬁnt ~ i.,e, sbout 3 tons per acre of gypsum (calcium
ate

| The method of soil reclomntion recommended for Lembwe
i ?eed Dot in fact moke use of anything like this ."IEIOU.n‘t of gypsum
i :fthe\ amendment is applied in separate dcses of =z tons per acre
i T Cropping senson, The result of cach opplication could then

| ¢ crefully noted and the deflocculated and still partially
.-_lﬁg?n?eﬂble patches of bad soil demarcated during tkllc season,

tq ltlo{l‘“‘l "pplications of # ton. nccd then be applied only to
¢ difficult spots, This can be explained by the femilier

i Jou:wo‘tmn that alkali tends to be concentrated into distinct
Il ' %l apeas, Thus by the second and third cropping scason the

'l fﬁﬁri‘“ gypsum application will be considerably less then z

“-iqh'n aCre, It is possible that the final gypsum requirement |
| ;e.fmt 0t cxcecd 14 to 2 tons per acre, A definite estimate
\'; | 00 be made without preliminary trials.
|

i LY qj"he class 4 soils contain botwcen'50 and 100%1.
| g g l-lllc.’nlte 2 clay mineral with a propensity for swel %ng
| | epe nking (2:1 Type), The percentage of montmorillonite
the 2-:3&3 with proximity to the valley bottom. I_qeverthcless, ct
mnb% type minersls, the species montmorillonite has shown itself
Xehanoe to reelamation, The relatively high figures for 50111
| : ?TOV'nge 2cidity lend suppart to the view that reclamntion wil |

| - Unl i1 units cre in intimate association with .
| E‘I’?Sljﬂl résults ;?; ﬁgedigiﬁ%pﬁiﬁngfe Gypsum is thfjrefore\ 1§pllcd
EToposedmd is thoroughly incorporated with the go:th. 2gtincszhes 7
M) eq thet o Towner Plough be used for ploughing to A b i
| ' by & D, 9 (References to the form of troction required ore i
i Mates which require to be proven in trials; as time goes by il

thy 4 <PeCted that it will be possible to use less heavy cquipment
| "% proposed in this report.)

i i - selomation - i.e.
% Drainage is essenticl for success dm recleoma o
: Shoﬁlﬁ"ed Sodium mgst be nllowed to make o getaway . Surface dreins
| Mgq 1 Placed 6 feet aport and could be provided by a Ditcher |
| ! Wi isblj' 0 D4, Standing water must be prevented at all times since |
| ) Nimical to cotton rooting. il

} My A signifj e has been obtained with sugar on

L éi&r S0ils ﬁggéf;%fﬁ?tﬁfﬁﬁingy means of subsoiling when the soil
;; b Dullso 28 to obtain }zlnximum shattering effect, The subsoiler may
S “dby a D, 8, and the cost will come to 70/= an. acre. If the
] it > the slightest pit moist, o puddling effect is evident on soil
| ;;tﬁchn "hich haye come into contact with the tines. Another possible

}3"“1113 Que Consists of 2 foot interval soil ripping to 18 inches ond
8t 50/= an acre.
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(¢) Cultivation Costs,

g : The most important initinl cost is thot of the gypsum,
There is no estimnte for the cost of gypsum after transport to

&@mwe « Two sources of gypsum would appear to be available - those
::stcﬁ‘§1r1351 in the Coast Province and those in North Tanzania
‘angenyika), Gypsum ex<Tanzanin is delivered at Muhoroni (Kano
laing ) ot 100/= a ton, The gypsum could be transported from the
_}Swulrﬂllhoﬁd by lorry so as to avoid the double handling which
;@ﬂﬂ be involved were gypsum to be sent by barge to Homn Bay.

"2l cost for o ton of gypsum in Lombwe might well amount to 120/= .
%t“ﬂ applicotion rate of 1% tons per ncre for 10,000 ccres, this
plies an investment of £90,000,

Other cost estimntes are presented below, These

l2ve been determined nfter considers~ble discussion,

Cost lnshillings per acre.

Deep ploughing 70

Gypsum spplication 50

Hrrrowing 20

Ditching ond Ridging 60

Planting 10

Fertilizer 65

Pre-emergent Herbicide 40

Insecticide 40
Pertil 4 s Savings might be ~chieved by combining the planting,
Wight 12ing ond herbicide application into one operation, It

E}}bﬁilso Prove possible to integrate ploughing and harrowing
be yot. 05€ OFf o power-driven disc plough. Such a machine could
Culty ble in widening the renge of soil moisture within which

Vations can be satisfactorily performed.

CUlt e s According to the .figures above, ic brsic cost of
the tion will total 3565/= per ncre disregnrding the cost of
Yelapiooul itself, These estimates also take no account .f the
ively lorge numbers of agriculturnl officers that will be
O function in = supervisory capacity,

mcplﬂ The Cotton Resenrch Officer is convinced that the
Pines o8 3 and Class 4 soils would produce at least 1500 1bs
H@vg?own cotton to the ncre ofter a2 fow years of treatment,

HW@VCEHQ g00d drainage has been achicved. In the early years

0y o, 2 formers may be fortunate to horvest half this cmount
@hmngley O yecrs will elapse before the 1500 lbs terget is

CONTD/3144.
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The returns are not easy to predict since these
Gepend on the proportion of stnined cotton. Over the next
S yeors Grade A Cotton will fetch 50 cents a pound; Grade B,
% cents 2 pound, Assuming 33% of the crop is Grade B then
the mean return is around 41 cents o pound, At 1500 lbs per .
acre this would indicate gross return of 615/=, providing a
&ross margin of 260/= on ncre. At o more conservative scheme
EVWTEG yield level of 1250 1bs, the gross mergin comes out at

(d)

~

Prospects for Irrigation,

Ve A Report by Sir Aléxonder Gibbs (1956) proposed the
arigetion of 290 acres ( on the lowest nlluvinl flats around
1€ Olambwe nenr Lusandn) by pumping from the loke, nssuming a
;Ofoot bPump 1lift, This proposal aimed to grow paddy rice

1 the roins end rotation food crops in the dry season, Net
f&huns (with interest included) were estimoted ot £75 per

¢ per year for a capital outlcy of £70 per acre., 1t is
srobable that the Gibbs Report underestimated the cdsts of
A09ge ~nd the complicntions involved in irrigoting such

. Telatively small screnge of intensely alknline and extremely
VY cln yS,

i Even less promising is a recent proposal for pumping
g o or Up from the Homa Bay to irrigete the Scmunyu valley
ﬁf'um South side of South Ruri, This would igvolvu " pump
tct Of sbout 300 feet and n 4 mile houl which is most unllkuly
e TOV€ economic, The proposal should be submitted to economic
121ysis before ndoption,

There remsins ground water as o source for iryigﬁtion-
€re provided in Section 2 (g). for probable yields from

ggﬁuﬂﬂg° Unfortunntely less iaformation is nvniloble concerning
Welity of the borehole waters.

————— e =
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Borehole water C 1269 was analysed as Sample 172
on the 18th J-anuary, 1951, with the following results:-

Turbidity: None Odour: None
Colour : Clear Suspension: Smoll emount of
inorganic materiaj.

o ; ZeB

PARTS PER MILLION,

Alkelinity (as Ca COgz). gco Nil
HC 3 469
Ammonin ; S§aline 0.04
Albuminoid Trace
Oy bsorbed; 4 hours nt 80°F Trace
Cl 10
so4 Trece
NO, NIL
NO5 Trace
Ca 55
Mg 33
Fe 0.2
SiO2 25
Total Hapds )
perit Hordness 273
Frmﬂnent Hordness NIL
Porary Hordness 273
0tal Soligs 565
Fluoride 2ed

nogt No_nnnlysis was perfqrngd tg determine sodium gontcnt,

fron Cruclal for assessing irrigation prospects. However,

is  the above figures it con be assumed that the sodium
“bout 50 parts per million,

is 1 Based on this assumption, the sodium adsorption ratio
. Le32 milli equivalents per litre, whilst the figure fo;
Sldual sodium ecarbonate is 2.65 milli equivalents per litre.

COnceTh& sodium hazard per se is negligible, but the high
and I-.I,ltl""-’c_lol’l of bicarbonate in thesg wviors_w111 cnuse.03101gm
with4*8n¢81Um to be lost from the soil solutlog by precipitation,
Wate 800d manngement however, it might be posslblq to use the
L for irrigntion, This would require the addition of
PSun into the water in order to :

L, Maintein soil permeability so as to ensure the adequate
) l?”Ching of the bicarbonate.
“s Directly reduce the sodium hnzard by the subply of calcium.

irpg - In view of the marginnl nature of these waters for
Bopee-i0n, it is urged thot o further somple is taken from

% e No, 4,, Lembwe Vnlley nd sent to these laboratories
“halysis, should irrigation from ground weters be sefiously

|

i |
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6 SUMIARY COF PHYSICAL RESOURCES

The Lambwe Valley covers about 125 squere miles. The
outhern and Central areas are covered by thick lacustrine deposits.
0 the North however, the deposits hove very largely been removed
fiving rise to shallow soils and even bouldery outcrops.
PJ) UCIA S__.

(o]

b
|

<

The lacustrine deposits are all ul- VS 1d1 become hecvier as
e valley bottiom is approsched. Onl le' the surrounding
13 l1s are morc recently weathered :"-:m coarser Lc;"m'mu materials
"und: even these uON“Il“' reddish brown light clays. On the
fj"]':'" near the hills internal soil drainage is ge “10; 11y good and
- 50ils are free of alksli. Though deficient in Nitrogen and
i_“"li’““-l"s the soils are considered to have a reasonable potential
T orable,  This category comprises some 11,000 acres of soils
. owtered round the vealley edges, but concentrated to some extent
08 existing area of Settlement. If one includes the heavier
-8 downslope which are also free of clk-li but 114*1;@ a skilful
Geroach to cultivation and me

cosures for external drainage, then
_'~M,.-_I‘r_"| of total potential arsble is recised 1o lu,_\uj_%___:_b_i.:_\:.»_:-).
-‘ Jukl* \Cres C’O-l «u.JOL_ldJ_Lf to hill JJJ CH (;\»' ..J.f..b 1th :JlLL_-J
,-g.Ufl”l 'ing the highest rainfall (45 55'). Locations vith over
houlg pr B sultabk for suger - this would ihereiore be grown
lh C'Ol b cen the Samunyu and Ogongo valleys. Llsewhere

Cl cr le'u from the purely agronomic point of view might
: ude cof ton, sisal, soya bean, groundnut, sunflower, kenaf,

"'_-._ & ’
2, beans f_,]_d sorghum.
lt'.mm lopes are henvier cloys (66 % to 7567 clay) with
" ® ik llDL ‘;ku,“:Oiwc The il.)L;\.aL LJ. 1 land nse D-“ttirll ior et
-.','.._“’ J"Jl 1 somewhat controversial subject since no crop irials
_'J"t be: :11(@ocoa Land nse may well be decided by economic
& UH 1S The soils under discus:sion are on 'mﬂ Sldcc e

mostly in the Central area. The J“".E...L‘ down slope one
I “JWG greater are the problems arising f1 alke J1,_1L,r? poor
1006 tion 01" heavy texture,

> etc, Indeed such is the combin vy
LOMD%lth'l end alkelinity thot cultivations will prove
'a-;-:l(_f Mt and cog tly, whilst “if'i'jtb‘ will suffer dror.-.g;jl'n‘.ing" °s £
= impeded rooting due to poor draincge, low l’ﬁl'??“tf_f"'-ﬁ}lltir
"oV tearing quring soil cracking. On the other hand the :
Cnonstrate high available moisturc ;"ng;-t;\:nt--,c:;_:, :u}gl in th?_s
' Compare favoursbly with sugar growing solls in other partis

"rl 128, The area involved is <0”C lb 000 ¢ bltb under an
o 24 rainfall of 40" - 45" falling 45 U distinct seasons
Man ?

*/ and September/November).

T the 1t 1 considered (without c-‘:xperimr;n't tion) that about 10,000
*“431 °S¢ acres could be recloimed for arable. Reclamotion would
DSy ® inexy ulslvc Du.;h c:ic' ance but costly initial soil brr aking.
‘llw Would e ?“llcd it + ton an acre (i.¢. £3 an %m) Further
11 Elons ee Lh of z Lon will be required on some of the more

5 evenzp?ts and it 1s calculzated that as much as 2 Po-u tons may
rq 8 11y applied., This might involve an ovn;;r.ylj_*mw{estmmt
"d c i 00 . 'bres) of up to £100,000 for gypsuu. CO.SPS.WP heavy

15 lmlvfllunu, dltchmg_'md ridging, planting, i(:_l*f:_lilzerﬁ
tfc Sulphate) herbicides and insecticides (assuming cotton
OS€n crop) come to an estimated 355/~ per ccre,




it B

lhis figure could be slightly reduced by combining ploughing and
wrroving in one operation using a power driven disc plough. It
ugnt also prove possible to incorporate fertilizing, plenting and
¥rolcldes into one treatment. After 5 years of soil improvement,
Uknldtwtb drainage measures, yields of cotton should top

1900 1bs,

The soils at present grow a fine association of tall SETARTIA
DA grasses. With nitrogen top-dressings the grass could

cied to be highly productive though its composition might

v btllered under rotational grazing or a cutting regime. The soils
~o well suited for growing grass, though they might deteriorate

*111 the 3 months of the "long 1{:*1_113” “when soil puddling would
2 to domage the grass and the surface soil structures. Ffactors
U favour of grazing the land include the simplicity of the
Xretion compared with soil reclametion (requiring fewer agriculture
-:'f?..‘l-._cﬁrs) and the absence of any need for bush clearance., A further
*-‘:h“.._,C_I_‘,_g of poorly drained and stunted low potential grassland

%% Provide reserves of dry season grazing.

iy T the remaining land, some 11,000 acres is probably best
rwtd to forestry for reasons of slope, stoniness, seepage or a
e V€ Need for soil and water conserv:tion. The area involved
g oS the less bouldery hillsides on both sides of the valley

' L f limited extent and shallov soil towards j;ht; .
valley. About one third of the entire v 1ley
unsuitable for development. This may be due to

y poorly drained londs which de not merit
clearsnce (8000 scres); or due to surface
irainage or a combination of the two in level

high ¢lay content (70 - 80 %)

ttom where the \ /U
> reclamation and ¢rainage out of the guestion whilst
1"C:-=’[-.‘;"i¢;t'111@._-'_ the rooting of naturally occurring grﬁ':.ssa.g‘,;
weac . 0 the shallowness of the soil cover, gullying and bouldery
"% Norizong,

t LK waters are of excellent quality, but the slopes ‘il}VOlV%'d
sy Y Fé0der ‘pump irrigation from the lake uneconomlc except on
ey Tr €8 of very heavy clays near the mouth of the Ul.l..:;lDI‘v: € river,
lka)y. SOLls (80 ~ 90 % clay) are poorly drained and ¢X l’.l'(';i‘.lel} .

o Luiu(-‘ Md it is hard to visualise irrigation justifying the costis

YUlng ne : . :
#ing, drainage and infrasiructure.

.T"f"i:‘lg {Ehl" from the valley sides generally passcs 'l'.;‘ldt':-.'[: 1:111‘-:'. lacus~-
"t the‘l"'J_O S1% and the Olambwe river rarecly flows ouislae ile period
b gp %0 raing, & perennial streams flow ofi the hillsides and
oo ¥ 160 ; s s - B A i i
“riyes 98¢ could be dammed to provide surface waters 'aler

'-‘e-:ri.;m {Il'?rn.: the Ruri Hills ic often contaminated by radio active
Nd is conseguently unsafe to drink.

Main potential source of water lies bensath the lacustrine
i vhere conditions are ideal for natural storage, the only
) fliqg 8Ctor being the depth of the hydrostatlc level., Decep
205 0 Should be successful anywhere in the valley and a vield
v ] - 8allons a day may be santicipated. Despite a higher thor

b duesconﬁeﬂt of fluoride, the water is fit for humon consumption,
-lore |, O%eVer contain a relatively high bicarbonate concentration,

sq L8 Used for irrigation the waters vould require to be
¥ith gypsum,

= L A o !
z i B i
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_ 4part from natural forest nesr the sumits of the Gwasi Hills
: ] .1‘."" erec =T b 27 T 3 = o+ - - ey e DK - PEEREE,.- . -
w4 1ew acres of experimental forestry (mostly Pinus radiata),
e only amiirmas AN T TSy - O A Llig 1. N AT P H"" 3 0 o e e
| s only sources of wood for fuel and hut poles are the mid-vallejy
I °a8 01 dense push; with savennah trees on the escarpment, the
) M1 HY1 7 A S g i gl J - WL ] 2 la" 3 s b Tt gl % 5
oL Llls and assoclated phonolitic cones. An increased valley
“pulation would have the effcet of assisting in bush reduction
- ,d nence tsetse control), vut would necessitate the growing of
. WICSTS Lr}ill: tx .ll_]rQ.LUL‘S.
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i . GENERAL RECOIMENDATIONS

I, Automrtic rainfall recorders should be installed in the valley
Wprovide a more sophisticated assessment of rainfall patterns,
alrguage should be established on the trial plots.

¢ The escarpment in the East and the slopes of the G7ASI HILLS
re these are not already too strongly eroded should

T d be planted
Wirces as a matter of priority. Afforestation should also be
‘“ntemplaied ou many of the shallower soils between OBANDO MARKET
I %tkei~nﬁ. Research is sulflr:,le*ltj far advanced for proposals
] W be made reg ldLLt suitable tree species. Plenting should
| % ‘”fil ntly contribute to the conservation of soil and water
1! LE0UTO

\rees, besides providing o source of fuel and timber for an
dMding valley population.

|

L

"'”tiou has been paid to the problems posed by

sis and the need to control, tho.gh not eliminate, the

g2 o8 control of malaria is an equally urgent problem.

| [, 'We co ld pe keg t on the Wroposcd ranch even with the present

| '8¢ population provided they were well drugged. Attention should
Pa1G to Oﬁhbl'()lzdot¢b cattle diseases prevalent in the valley.

?ri”e caltle disease guestion will be the more G”Sily resolved
G 2 € elimination of the game animals, This is an admittedl;
| il roversy, 1 point but it should be clearly recog 1“'d that any

| 3*“’Jb in settlement sows the seeds of game destruction., Since

| ] can be success-

I
o> Uilikely that the few rgﬂ"'ﬂiﬂﬁ 1erds of game
L"l Jtc;u Game
()

1y 3ﬂ“ rescttled on the MARA, elimination is the logic!
il A *lb:t control would ensure the successful establisl
tr enterprises.

5? the dynamics of bush regenerstion sre not ss yet clear.
st bush 10 r.Jlﬂlx spreading in parts of the uuL1lL7 1T scheme,
l f-‘“l lly the SANUNYU V?J Le e & '4“1: be th 1t the .gp;m, d of the
i for. valley thckb s is pre ”ulitﬂ by fire and the local CJd for

1 ihﬁﬁ for “ut uongtructluH, aegb_iuy ?tn shown that tsetise
1 i 14 can regenerate in as little as 3 yesrs. Imn Oﬁl“tc actlon
] | % 116 be te T"‘l to prevent the further spread of bush on the

| ‘ent Scheme and in the RUMA fly barrier.

* Comm

!
L]

inications within the Valley should be greatly improved.

H-xé;g provision of further boreholes and water points ! 11%
AR g l for ranching. The streams - 0GOUNGO, GOYO, SIVALO and
:i»f L -~ should be yrov1dcd 7ith dams for d.~ season w tClldg.
f Ugy, '1th sluice gotes might also be constru icted 1n the_”I@A : ‘
| { Som this could be used for cattle and for the minor irrigntion

1€ 100 acres.

1 rﬂle°°Lﬁ“101 mongst the Ministries as to the future pattern of i)
’ «wr taken uulct‘cr with potential conflict between the Central Iy
t 1 ment and the local valley authorities over the heated question I |

g

W.Dmhen”re only emphasise the need for an overall Lambwe 5

o ent Comnitice., Such a com “i'*'e would provide an instrument
ﬂ \.44¢ug mutual understanding nlrut the interested parties

u 3 |

ont congultation prior to eff tive action, i
|

I
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PPENDIX .1,

SUMMARY OF SOIL SURVEY LAND CLASSES

4SS 1, HIGH POTENTIAL ARABLE

1. Roo Valley. 100C acres

2. Magunga Valley 150 acres

3. Ogongo Valley 560 acres

4, Viga Valley 300 acres _ _

5. The narrow belts of occasional higher-lying reddish
clays below the Gwasi foot-hills, the lower slopes
of the escdrpment and of certain‘volcanic plugs.
Total :- 3&

25600 eeres.
“iSS 9, SUITABLE FOR CASH CROPS (R LEYS
1. Higher lying black end very dark groy clays of 60 - 60

Clay content, reasonably well drained, on slopes exceeding
. 139, These soils occur on bovh sides of the valley %o

the South of a line through WAONDO and the SINDO PASS and

North of a line through SIGAMA to GOT RABONDO. Theselgluss

2 soils generally occur as a narrow belt along each side

of the valley.

Deep dark brown clays of a similar texture on ?}“t?Iu
sites on both sides of the main MBITA Road for ¢ miies
to the North of Obando.

The lower alluvial fans below
(a) The WIGA Valley
(b) The Magunge Valley

An ares of Colluvium-affected soil below SIGAMA Hill.
600 acres.

A . A 4 . a
fnt, o fair proportion of these soils are already 1n09?99rﬂfeg
‘he existing settlement area, or are otherwise Uﬂ%ELV {G“Ad
. 50118 should be cultivable by relatively light equipment &

N0 special remedial trestment other than fcrtll}??g’ dry
ons (ammonium sulphate) and attention 1O good husbandry.

Total :-= 10k
8000 acres.

+ SOILS BASILY AND ECONOMICALLY RECLATMABLE; ~ .. o
THEN SUTTABLE FOR CASH CROPPING, FODDER CROPS R LEIS.

Slopes generally exceeding 19, excluding S@fpﬂﬂeu?§gcs
and an area of heavy clays North west of SIGAMA Hlll.

Lower lying areas of the OGONGO Valley.

The ASINA Valley; 1500 acres.




These soils should be surface drained with open ditches,
» vloughied with crawler tractors and fertilized with ammonium

silphate prior to planting on ridges (assuming that cotton is the
#sh erop) .

.
Total := 10 fo .
8000 acres.

4SS 4, HIGH POTENTIAL GRASSLAND

 These large aress of very heavy slightly poorly drglﬁgé‘
lleck or very dark grey clays have alkaline subsoils. oSuriace
&jers non-clkaline.

They occur on both sides of Central orcus of thGREﬂfébﬁfJYin;
bt 4 > T <R | ’ [ L ANIULIDA o
ut the largest extent lies to the East of GVASI and Un AN

Total := 22

18,000 acres.

<488 5. IOV POTENTIAL GRASSLAND

A I - Ve

. Lower 1ying sites on slopes of less than 30°.51te
“Velopment is 1limited by a combination of heavy LexXuure,
lkal4wms 7 - :

Halinity and seasonal waterlogging.

1. Areas of low lying lend towards the Olambwe.
2. 0GOVGO flood plain and environs.

th; Over two thirds of this land is covered by Henee Eka t
“lcket, expensive and unrewarding to clear. If the tdl% ihen
cl8ns (and tsetse is reduced by means of serial SPT&Js |

¢ OF this dense bushland must be considered "unsuitd

T development,

u:jo-l.lﬂl R l@'r) ; :
] ‘ ' S8 clesrance.
11,500 acres ) assuming bush

4o )

8 50 \ ush uncleared.
3,500 acres ) Bush ur

S8 6. "LAND BETTER SUITED TO FORLSTRY"

For reasons of cither.
Op a? SlOlJCO o 3 atrib
oikﬁ Stoniness and local nature of soll A5 LELE
q.gj §6€page.
Veed for soil or wnier conservatlOne

1100,

L Kaniamwia escorp  ent.
-
gt
i1

K“eper soil pockets.

reas of weathered lavas. A
Seepage zones near scarp base; though these
might be tried for suger.

Gwasi foot hills.
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Se Rolling topography unsuitable for agriculture for
reasons of seasonal flooding, alkali, or stony hill slopes;
between GOT OPOLO and the Lakeshore.

Totel : = 14 ¢

11,500 acres.,

- GLASS 7, "“HIGHER LYING SWAMP"

: Insignificant areas of lake shore,.especially round
the mouth of the Olembwe Riveri Smell patches capable of

reclamation, ridging and preparation for sweet potato or rice. .

Total :- Negligible.,
CLASS 8, "“UNSUITABLE FOR ANY DEVELOPMENT"

l. Lake shores. !

2+ Very shallow stony soils on the Kaniamwia scard and in
the Gwasi foothills, including KIGOTO spur and GOT
RABONDO, :

3. The shallowest soils on the upper slopes of KWOYO Hill -

4, All the soils, due to the boulders, between the ROO
Valley and Obaluanda.,

5. The stony widges on cach side of the OGONGO valley
and above Luanda, A .

6. Low lying alkali flats of OLAMBYE alluvium subject te
seasonal floods,

1.  Alluvium nt the North end of the valley and associated
tributaries - due to intense alkelil,

i, Certain middle reaches, South of GOT JOPE, which are
under thicket, and subject to flooding.

11i, The Nysboro Bush and associated areas of ACACIA SEYAL
woodlond in the South of the valley - due to surface
alkali and scesonal flooding.

7« Bouldery areas on slopes and hill tops between
; GOT OPOLO and the laoke.
« Phonolitic cones.
9. Platenu sites around WAONDO and towards GOT ARIYO.
10, Alkali flats and gullied valleys between GOD NGOCHE and
MIRUNDA BAY,

Total:- 26% ) ing valley cleared of
21,500 sepap)iee R IEAAR FEACRY

34 % )

29,500 acres) bush uncleared.

. A W——— T F
|
|
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+ DEEP SOILS,

s Heavy Black neutral clays. In small pockets on the side
of the escarpment. Deep rooting mostly of IMPERATA
CYLINDRICA 65 - 78% clay. Fine soils for forest trees.

4, Very dark brown medium calcareous clays over weathered
and secondarily calcified phonolites or calcareous
tuffaceous rocks. :

Plateau sites around Waondo. Poor soils for cropping
and food crops. Should be considered Class 8 so far as
highly capitalised agriculture is concerned. Grows the
best cotton in Lambwe at present on 6 to 12 inches of
soil, presumably because good permecbility permits the
deep rooting which is restricted by alkalinity end poor
cultural methods on deeper soils.

Class 6 or 8.
0 Very dark greyish brown soils over melamephelinite lavas.
a) Strongly weathered clays.
b) Poorly weathered rubble of clay loam texture.
Class 8,

6. Black alkali clays over celcified gravels and cealiche,
These gravels are exposed by erosion along minor gullies
flowing off the South of South Rupi and form part of the
settlement scheme area.

ClﬂSS b,

74 ﬁ@avy black clays near seepage lines with a8 relatively

high organic content. Over melanecphelinite boulders.

Class g,

ClQ_SS 6‘

% Well drained somewhat gravelly clays and clay loems of

a reddish hue, and of a lowish moisture holding capacity.

2 Aciq gravel beds of limited extent in the Olambwe valley,

covered in very stunted and dried up THEMEDA TRIAIDRA.

b) .4 calenreous subangular blocky clay forming sides i
the extreme South end of the Asina Valley, OCCUrlng
along the road round the Vorth side of North Ruri.

his clay is alkaline below about 20 inches, and has
4 very herd consistence.

Clasg 3,




3. Dark Reddish Brown to Brown medium clays. Slopes
exceed 20 on the Gwasi Side and 3© on the South Ruri
side. Good root penetration. 50 to 60: clay. Occasional
melanepheline boulders at depth. Forms a narrow border
to the South Ruri slopes and is also found, rarely, on
Gwesl Side. Hard consistence. The only material containing
significant amounts of halloysite in addition to illkite
and montmorilloxnite.

Class 1,

4, Dark Brown medium clays of o more friablc consistence
then (3) above., Found extensively on both sides of the
Roo valley on slopes less than 59, Covered in thicket
end occasional clearings with CHLORIS> GAYANA, CYNODON
DACTYLON and SETARIA SPHACELATA. Excellent root penetra-
tlon, &5 to 7OF Clay.

Class 1,

.8 "PONGE 2" : Data follo:s.
O Very dark greyish brown heavy clays receiving drainage
and hill wash gravels from off the Kaninmwia csc“rpmcnt-
Domineted by lov thickets of RHUS. Gravel layers within
the well dreined profile.

Cl?sg 2

6, Relatively friable alluvial clays and sandy clays with
fine gravel lenses. Well drained. Excellent root
Penetration,

o
s

Deeply decalcified very dark brown material e.g. The
Magunga and Opuch Valleys.

®) Very qark greyish brown material calcareous throughout.
€+g. The Ogono Valley.

Class 1,
7

3 Ycry dark brown plateau clays with good root penetratlion.
boulders at a very great depth (more than § feet). 65 -
'k clay, Matrix decalcified, but with calcium concre-
“lons quite high in the profile. When dry possesses
COonsistences no harder than "Hard" and has only weekly
Sveloped prisms.

ﬁ. i Tis]
& "MBITA 6" : Data follows.

o Very dark A 2 PR Ro s 1 Av 1th fairl
J dark greyish brown platecau crest ciays w AR
800d root penetration. 65 - 70~ clay. Matrix decalcified,
Ut with calcium concretions deep down in the profile.




When dry possesses consistences harder than "Hard" and
has weakly to moderately developed prisms. Occurs in
belts below plateaux and flattish hill tops along and to
the West of the main road to Luanda. Also found on the
tails of the Magunge and Wiga Valley elluvial fans.

Class 2.

€.g8. "L 1, P, 2" ; Date follows,

9. Very dark brown calcareous clays of slope situations with
calcium concretions high in the profile. 60 - 65 clay.
Both sides of the Asina valley and on the upper slopes
stretching towards the Olambwe Valley below the main rosd
to Luanda., Fairly good root penetration, though containing
Occasional fine and medium stones.,

Clasg 9,
Cee "ASINA 2" : Data follows,

10, Very dark greyish brown clays containing alkaline subsoils
associsted with calcium concretions. Severely impeded
rooting,

2) With 65 - 70 % clay,

1) With approxim:tely 26 Sand. On slope situations
recelving drainage. Strongly alkaline subsoils,
orth of Got Jope.

Clasg 3,

®g L 11, P, 2 : Data follovs.

11) With_approximately 10 Sand. Alkali subsoils., On,
and in proximity to, valley bottoms receiving drainage,
Asing Valley.

ClE“SS 5.

.2, Waonda 9 - Data
b)

follows.

ﬁlth.55 - 68 Clay. Very dark grey. On slopes
Teceiving drainage down drainage channels off the
Ruri Hills, often nssociated with thickets of
ACACIA DREPANOLOBTUM.

~
ul-’.;SS 5.

4% 3
§%50k or Verx dark grey medium clays of sloping situations

s = 19). Moderately developed prisms when P e

u%-?}c matter. Rooting somewhat impeded, 65 - 704

8 inwith 2 relatively high sond content in the surf

Sliggtgs (5C% clay). Subsoils not alksline op only

the ] Y 80. The soils occur along the upper slopes of
dcustrine apron enveloping the South and West Sldes

of : 2
th ls ond the East side of Gwasi, Contain

clay,
aae

€ Ruri Hil
Hontmorill onite

and Illite in proportions about 50 50,




a) Deeply decelcified.
Class 2.,
€.g. Wiga 3 : Data fellows,

b) Matrix decalcified, but with calcium concretions
below one metre.

Class 2e

12, Mixed Black clay alluvium in active stresm gullies
(v - shaped). Resorted material. Often with lines of
calcium concretions differentiating layers of separate

origin, Very local and of negligible extent.
Class 5, 6 or 8,

13, Medium Black clays of local seepage zones. Surface layers
contain about 60k clay and 8 orgonic'matter. Subsoils _
70b clay with strongly pronounced lentil structures bearing
well marked slickensides. Non-saline; non-alkaline.

Rust mottles scattered through the profile with incipient
gleisation at depth. Especially found along the base of
the Kaniemwia escarpment; only North of Sigama. Some
Standing water in wainy seasons, especially where these
zones form the base of active streams flowing off the
CScarpment. e.g. The Goyo and the Siwalo, Assoclnied
With Imperata cylindrica and occasionnl stands of Acacia
fistula,

—rn

Class g
Class 3 with drainage: ? suitable for sugars.

®+8. Scarp 6: Data follows

14, Very dark greyish brown light clays with alkali in the
Potential rooting zone. On colluvial slopes at the base
of the South Eastern end of the Kaniamwia escarpment.
Out-wash materinl 50 - 60f clay., Hord and strongly i
Prismatic to the surface when dry. Restricted vegetotilon
cover with impeded rooting. Ares confined to a NArTow
belt by the Scarp on the Enst and the Olambwe to the Vest.

Class 5 op 8.

15, Heavy very dark grey clays of the lower valley slopes :

range 20 - 1/20), These soils are extensively found in :
the valley, and Soil Group 15 is by far the most important

0 terms of acreage, covering most of the Central arcas.

, 90 organic matter. Topsoils black and somewhqt
Lighter in texture than the very dark grey moderate to
Strongly developed prismatic second layers. Consistence
When dry is at least as hard as "Yery Hard . Below the

Prismatic layer is a dense very hard material often alkali,
ining a mat of root galleries. Few rooﬁs venture

this into the dark grey alkaline subsoil. These

are often blotched and contain manganese cutans

Conta
b € ]. 0“‘.1
Subsoilg




| and concretions, a result of mobilization and partial

I gleisetion. Matrix deeply decalcified, but the alkall

1 layers are generally associnted with ot least common

il manganese and calcium coneretions. Lentil structures
sre normally found in the subsoil. Clay content 80-8C «

| il ) Slopes normally exceedlng 10, Subsoils only slightly
alkali or not alkali at all. Light clays or clay loem

fo
—

| . I
surface 6 inches cover 78 clay subsurface layers. :
Calcium concretions, mobilized mangonese and evidence !

[ |
for glel are concentrated below one metre. The proportion [

I
[ |
| of illite to montmorillonite 1s about H0:80,

M
Class 4, |

i
Class 3, if required for erable. Extensive surface |

| I drainage will be required.
J' | e.g. Forest 7: Data follows. \

y‘ J
| i
i i) As for 15 (a); and containing a layer in the subsoil i
‘ H of weathered phonolitic rubble. This rubble maintains l
I L an improved drainage and & lower level of alkalinity. |
"‘H ' Calecium concretions occur below 2 feet, 70 - 750 1
-j| clay throughout. The extent of this soil has not been |
’_ﬁ?; ascertained, but it would appear to cover about one |
i square mile on the East side of the Olambwe (North
‘i 1l Rast of Gendo Hill and around the South Kast end of

the path ncross the valley from Got Rabondo) .

i Class 3 or 4.

IR

il §

!;5:| ’ ii) A4s for 15 (a), but generally heavier with scattered

e rust mottles in the profile. Contains an extremely i

f labile montmorillonite - like clay tymineralt accompa~ {
qied by illite. More than 63 clay in the topsoil I

Again the area of
imited, but it
miles to the North

r! and with 8@, clay in the subsoil.
| this soil has not been accurately del
would appear to cover cbout 2 square

i L

il "
:%‘ and North West of Sigama Hill and to the East of the |
:?“ : Olambwe . |
1t f Clags 40

Class 3, if required for arsble. f

®.g. Scarp 11; Data follows.

b) Slopes normally less than 10, Subsoils strongly alkeli

Extremely hard with marked vertical cracking when dry.

7' : Sometines o few rust mottles in profile. Calcium

! gl coneretions occur in the surface metre and below this
there is wenkly developed glei of a dark grey ond dark

1 greyish brown somewhat blotched meterial. The clay : |
| *I: fraction is domin~ted by well crystallised montmorillonite.

| Between 60 and 80k clay.

| i Cl{‘_ss 4.

e _ peathiil Shi § ©+8 Forest 11 : Data follows.




[ i) As for 15 (b), but with qurface leyers also somewhat
i alkali., Strongly developed prismatic structures extend
[ ! i to the soil surface. The alkalinity is not intimately
nssociated with calcium concretions, but Iine calcium
A concretions ond gypsum crystals occur below one metre.
Subgoil structural units char

acterised by blueish

n phosphate). . Occurs

-nd Rismkenga thickets,

r ends of the Northern
gide of the Olambwe.
1 flooding.

Ll

: j foces (2 Reduced form of 1ro

(i beneath much of the Nyaboro

y and nlso locally at the lowe
3 tributeries flowing into the Right

70 - 80% clay. Subject to seasoha

|
| B Class 8,
Bd. L 1, P 1 ¢ Data follows.

!

|

I

l

‘ ’-; 1 16, Heavy very dark grey clays with calcium concoetions

i1 | tending to be more or less distributed through the profile.

Fiwl gw1th the frequent exception of the surface horizon alone).

ﬁiLJ m§ny calcium concretions cCOLrSET thon

j%yJ seasonally affected by ground waters and therefore

14 generally found on slopes less thon 30' and not far above

it the level of the Olambwe Or other streams (€ege The Ogongo

' alluvium). With closer proximity to the streams, calcium

f concretions become MOre NUmMerous and coerser in slze.

I Avay from streams as much as the surface 2 feet may be
free of alkali. Usually signs of greyish brovn glei and
blotches ot depth. Topsoil 686 clay; subsoils 70 - 7598

clay. The alkall may be intense in the subsoile

#Rine"., Profile

Classes 4 and 5.

| | : .g. Junction 1.: Data follows.
hw. | 17. Strongly alkaline Black clays of seepage lines close 1O
the Olembwe, and occasionally beneath the Kaniamwid
- escarpment (towards the Southern end). Severely restricted
vegetation; often bare patches or scattered stands of
Sporobolus merginatus and qugiégﬁﬁﬂiﬁiéléﬁﬁﬁ° :
Weokly developed sub~angular blocky structures. 50-60. claye.

[ Class 8.
i ' 18, Very dark grey exceedingly heavy gypsiferous clays :
| = severely alkaline to the surface. The gypsul crystallizes
| ' out closer to the soil surface the nearer the 0lambwe is
1 Y | appronched., The deposition O retions follow
k| the same tendency. Hard when dry with weekly developed
: prisms. 80 - 9C. clay throughout the profile., Occurs
e Olembwe and is associ-

- on the lower alluvial flats of th on &
1 and certain

; ated with medium woodland of AC sacin Seyds
= definitive herbs like Alo€.

.':‘l;‘“

Class 8.

€.g. L 13, P 2 ¢ Data follows.




L DATA AND PROFILE DESCR. TPTIONS : ~

~ The detail of the field profile descriptions and the data

{ the soil chemical analyses are not included with this report.
linited number of copies of a supplement containing these 1ltems
ill be produced in due course and kept in the library of the

bil Chemistry Section, Nation re Laboratories,- Nairobl.

al Agricultuz
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