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FURTHER METHOLDS OF SURVEY

- JURTHFR DESCRIPPIVE ITHMS

(a) Vegetations The unite for nlmaiﬁineEut,mm'mlm
after Pratt and coworkers (1966).

(b) Gilgaet the terms used by Haxris (1959)e

(o) Plant indicators: the conditions indicated by individual
plant species after Lind and Morrison (1974), Napper (1965)
and Brenan ond Greenway (1949).

METHEDS OF TABOBATORY . ANALYSIS (unless otherwise indicated)

' The Buoyoucos hydrometer method of particuls- size analysisg
Walkely and Black for organic Cfy Kjeldahl foxr total m%,_.mg and
HC1 for available Py 1 in 5 soll water mixtures for PE and conductivity
measurencntay 111140 Ao extraoction for exohangea.ble bases and the exchange
oapacities by sunmtion.

METHODS FOR ESTIMATING 'TAND SUIPABILITE

Eaoh soil unit was graded into the following four olasses
(Fa0, 1976): highly sultable (s1), moderately sultable (82),
mrginaiiy-sui’cabie (53) and not suitable (N) for the intenaive
product-ion of sPJe‘oific' axoble orope. Guides to orop requirements
were Acland (1971), Agrioultural Division (undated), Jakobsan (1979)
and Akeburst (1961)t and guides to relative soil productivity were
coma (1964), Young (1976) and Anderson (1973).

In addition to these guides, the following standard land
qualities were used for the grading (PAO, 1976): erosian potential
(1imttation e), avallable soil nolsture (2snitetiofin)i ‘availably
801l mtrients (limitation n), avallable oxygen in the root Zéhe
(1imitation o), rooting depth (limitation r) and soil temperatire
(1imitation t.), "Additionsl limitations vere used for Map 11
(Syitability for rice): moisture excess (limitation o) and ease of
lavelling or lsnd shapng (limitation 1 (roplacing linmitetion &)
Map 12 (Suitability for irrigation) limitations were reduced tot
depth to sand, gravel, hardpan, water table or ﬁlowly_permblb alny
(1imitation ), moisture holding ocapacily (1initation m) and slope
(limitation s (replacing limitation e ). Limitations e and t are disoussed
under "land Suitability Mape (Mape g-12)" in the 'Soils and Lard

. Suitablility! section Limitations T,ny0 and m are discussed belows
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1.  Rootlng depth’ .

The effactive asoil dep‘];h. claaﬂea.limited-by the mteﬁalﬂ,
“‘ I‘,‘,‘ Ny

which prevent root development after S1z:¥. Halcrow and W Bt
{(1962) dmoludlng scling' dhd sodle materinls. AP

(a) Saline materiala highly saline horizons freded from
. conductivity measurementa after Sir’ W Holdrow and j

| Partmere (1952)

(b) Sodic materials: horizons with exchangeable aodimn
o " . percentages {ESPs) exceed:l.ng 15% (Young, 1976 Anderacan,
1963) ESPs of 6—-15% (Smbolea, 19‘?’1) o ‘sodium and

sl magnaaim saturation exceeding a ¥otal of 25% were included
rpees L c . Whth other indicato.cs of slow pemeability (anbulow-Pearse,
19m). | YL ‘;T_’-‘_'

The restriction of traditinnal cultiva.tiem*to Tinger m:l.].'l.et

“'w—-».,__

production, .w:ith the "chitenene" syBtet (Young, 1976) was

e T

u@a s evidence of & shallow rooting depth. I --—-_
2, Availa.ble mitrients RS

The following welghted avemges in the surfaoa 30 an of-soll
were caloulated from the laborﬁtory analytical data (details in

Appendix 5y, ¥

TABIEE . 301]; AVAsz mmr&m GRADING

R . :1 Yy
C e ge B ] TBame ) p | Clay
Crate | me/100g | me/100g | saturationt| pm | % . -
3 <9 P . NO' . ,.*_.f '.<.15“_“";
o - B . . :. ) ) et :
2 914 | LIMITATIQNS, KRR
1 >14 >0.4 . >T0% 7 515

NH4F + HCl. The equivalent volues for other methods. -oi“.-_'-p,
exirection were 10 ppm (Olsen), 100 PFE(Bmy and Kwtz'Ho“.. 4) and
“'59 (0.3:N. HOL). |

The "land use factor" (Appendix 2) wms also used as evidance of grade 4

(A111an, 1965). The restriction of cultivation to finger millet production
wag used as an indicotor of margimal fertility.




" "Por-flus—cured-obvacco-produciian- ;-gmde_j__soil_im‘-mﬂabh
putrientewas 2fade 1 if the 80il was an Albio Arenceol and grade 2
" amother arenosol or a Ferralsol (adapted from ilkshurst, 1961),

K

3« Qxveen ayailgbility in the root zons
The standard eﬁ'ective depth classes limited by waterlofiged maierial

a8 indi&ﬁ%u “of ‘a4 inagé” ovnditions (dmpted from Federal Depertment of
Gonsemtion a,nd ﬁ’;bension, 1963 and Soil Sum'ey Shaft, 1961): gz-ade 1,
well drained; gra.de 5, imperfectly drained with- waterlogged mter:_i.al

within the depth interval 50-100 omy grade N, poorly drained. Vaterlogged
materinl was as defined for hydromorphic properties aftexr FAO/UNESCO (1974).

4. {Avallable soil mositure
A drought index adapted from Dagg (1972): the percentage of years,

in vhich the ratio of*R/E, ls less than 0.5 in months critical for

Jocel maize varieties (Papadakis, 1970). "R" is the total of the monthly
rainfall and the moisture store in the preceding month and "E" is Penman

E, (Woodhead, 1970)s The critjcal months were the month of planting
(December), the month of tassellng (March on the Ufipa Plateau and February
elsewhere) or the month following ite The index wes used for grading the
olimatsas follows in relation to hréas, which are known to be liable to
droughts some consideration also being giwven to freely drained soils,
vegetation and the ecological zones of Kenya (Pratt and coworkers, 19663
Aran,, 1974)1

Grade 3 (marginal): the drought index is ejual to or exceeds 20k
Vegetation generally grassland with scattered i,albida trees, or dry forms
of wood.land,+

Grade 2 (moderately available): the drought index 1s less than 20
Vegetation generally Brachystegia~Julberpardia type woodland,

Grade 1 (very available): drought index O, assumed to ocour with "moist
forest", not foudd 3n. the reglon.

In addition these potential grades were modified as follows for asctual
aoil moisture availadbility: Soil-physiographic unit 3.1 was assumed to
have a good moisture holding capacity and to make use of a moisture store
durdng dry months (Young, 1976). It was allocated gdade 2, Well drained
alluvial soils, influenced by groundwater with usually glant grass in the
vegetation were assumed to be grade 1, The grasses were often
Penisetum and trees were A. polycantha subsp. campylacantha or

+§;Mmﬂpo spiracarps woodland or Sterculis-Selerocaryas
nohogcarpus woodland.

e



W If +he droudtt indowm was seade 3y the trees Copbpgine
dnd the gresses Hyperrhenia, the soil modstwpe availpbility was

assuped to be 52, These treo Bpecies seem to oocur in moister—

gituations in the region,..

Q
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TAND USE FACTCR
" The lard use factor wae defined by Allan (1965) as follows:

"The relationship between the duration of
cultivation on each of the land or goil unitse

used in olassification and the period of subsequent
rest required for the restoratlon of soil fertility"s,

It is experessed as the mmber of areas in oultivation at
" any one time, and may be used in conneation with the following
classes of “cultivation land" .

1_. "Permement cultivation land"s the strongest and most fertile
- golls with a land use factor of 2 or less, and = brief fallow
often interposed after 3 or 4 years of cropping to control woeds

: and preserve structure.

éu "Semi~permanent cultivation land"y the cropping perlod is

followed by a short fallow of similar duration, a further period of
cultivation and a longer period of fallow at least twice the oultivation
period. A land use factor of 2e5-3.

3, "Recurrent cultivation land"g the cultivation period is 2-6
years with a fallow of 6~30 years, The land use - factor is 4~10,
and vespectively 3~5, 57 and 7-10 for short, medium and long
term recurrent cultivation lands.

4o "Shiffting cultivation land"p the land use factor is over 10.
Te soil is so poor that oney two, OT at the most three years of
ocultivation must be followed by a Vvery long fallow period of the i
order of 20-30 ywars for the regeneration of woodland or the reatcration
“of fertility.
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APPENDIX 3,
SOIL PROFILES

The soil profiles shown in Map 7 are listed and classified according
%o soil~physiographic unit, FAO/UNESCO Units for the Soil Map of the World
(PAO/UNBSCO, “1974) and the Soil Taxonozw Staten (Scil Survey Staff, 1975)
The land system in which the p:r:oflle is found :|.a also indicated. ’I‘ypic
TUstorthents, which ave not agricultura.lly sulta.ble, have not”been given'a

soil-physiographic unit.

Profile | Soil- . Soil Map of the ‘World Land
nombexr m‘xislographic [ - Unit Soil Texonomy Syatem systed
sa 1 3.5 | Cambic Arenosol Typlc Ustipsamment | A11d
SA 2 3,2 Orthic Perralsol. Typic Butrustoxr | A11d
SA 3 3.1 Ferric Luvisol Typic Haplustalf A11d
SA 4 32 Orthic Ferralsol Pypic Butrustox 2101
sa 6 - Orthic Ferralsol Typic Butrustox A10i
sA T 3.6 Gleyic Cambic Arencsol | Aquic Ustipsamment | A10n
SA 8 3,2 Orthic Ferralsol Typic Butrustox A100
sa 9 348 Medivm Ferralic Cambisoly Oxic Ustropept A10p
34 10 302 Orthic Ferralsol Typic Eutrustox A11d
SA 11 3.0 Medium FPerralio Cambisol| Fluventle Ustropept | A1(Y
SA 12 3,2 Orthic Ferralsol Typic Butrustox — A114
SA 13 3¢5 Ferralic Arencsol Ustoxic Qua.rtz:l; At1b
34 14 3.2 Orthic Ferralsol Typic BEutrustox A9e
SA 15. 3.5 Cambic Arenosol Typic Ustipsamment | A11b
SA 16 - Lithosol Typic Ustorthent 1 Al1o
SA 17 - 3.9 Canbic Arenosol Typic Ustipsamment A11b
SA 18 365 Camble Arenosol Typic Ustipsamment | A11a
84 19 3.5 Cambic Arenosol Typic Ustipsamment | A11b
SA 24 342 Orthic Ferralsol Tropeptic Eutrustox. | 4100
SA 22 3.8 Medium Ferralic Cambisoli Fluventic Ustropept [Al1lh
SA 23 305 Ferralic irenosol Ustoxic Quartzipsam—| A9f
SA 24 341 Ferric Luvisol g;:o Haplustalf Agf
SA 25 2.3 Fine Butric Fluvisol Typle Ustifluvent A1%a
SA 26 3.2 Orthic Ferralsol Typle Eutrustox A%3
sa 27 3,2 Orthic Ferralsol Typic Butrustox A10n
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'sa 28 3.2 | Orthic Ferralsol Propeptic Eutrugtox [ A9f

SA 29 345 Ferralic Arenosol Datoxic Quartals | ASf
B : peamuebts '

SA 30 342 Orthio Ferralsol Tropeptic Entrustox | A9g

A 31 3.2  |GleytoOrthio Ferralsol | Typio Eutrustox - |A11f

s& 32 345 Cagbic Avenosol " | Typio Ustipsamment | A1if

s 33 3.6 Cleyio Cambio Arenssol | Aguic Uséipsamment | A11f

SA 34 3,2 Qrthic Ferralsol Typic Eutmistox A%

sa 35, 3.2 Orthic Ferralsol Typic Butmustor |49

SA" 36 ° 3.2~ | Orthic Perralsol «. Tropeptic Butrustex | A13m

SA 37 342 Orthic Ferralsol: Tropeptic Butrustox Mbo__ |

sa 38 3,2 | Orthic Ferralsol. Typlc Eutrustox AL

sL 39 345 Cambic Arenosol Typic Ustipsamment | A111

SA 40 243 Medium Butric Fluvisol Typic Ustifluvent, Atk

Sa 41 3 a2 Orthic Ferralsol. Typic Eustrustox A

A 42 342 Orthic Ferralsol Typic Eutrustox Ao

154" 43 3,2 Orthic Ferralsol - Typic Entrustox A0

Isa 44 3,2 Orthic Ferralsol Typio Butrustox JXTH

SA 45 347 Coazse Butric Gleymol - | Tropaguent AMp
15446 342 Orthic Ferralsol Typic Butrustox_.. | A11q

A" 47 345 Ferralic Arencsol Ustoxic Quartzim:. |A9s

pacmoerrh

SA 48 342 Orthic Ferralsol Typic Eutrustox ASL

SA- 49 346 @leyts Canbic Arencsol | Aquic Ustipsamment | 4113

8A . 50 34T Medium Butric Gleysol Tropaquent _ A1

sA 51 345 Ferralic Arenosol | vstoxto Quartzii- A114

geaibnt :

; 3A52 3.8 Medium Perralic Cambisol | Fluventic Ustmopept | ADg :
! SA 53; ;.g | Hédigj_p Ferralio Cambisol Qxio_ Ustropept A11f !
|84 54 342 Orthic Ferralsol Typic Butrustox A9r ;

84 55 3.2 Orthic Ferralsol Typic Butrustox + | 4% |

54 56 33 Ka.nthio Ferralsol TroPeptio'Eutnmtox AL

8A 57 3.7/ {CosTie Eutric Glemol Tropaquent S V"R

sa 58 343 Xanthio Ferralsol Tropeptic Butrustox | Ae |

34 59 343 Gleyic Xanthic Ferralsol Propeptic Butruetox |A%e |

SA 60 342 Orthic Ferralsol Typlo Ehxtjmstoxg" A -

SA 61 348 Medium Ferralio Caibisol | Fluventic Ustropept | ASH .

A 62 3.6 Gleyio Cambio Arenosol | Aquic Ustipeamxmt 49b —4|




)| Soilﬁl:ysio;-

|sa
-|sa

gamber | graphio unit So;.l_l._ }T_a.puﬁtthe World So0ll Taxonomy System i?::em
SA 63 348 Medium Ferralic Cambio Typic Flweﬁtic Uafropept ASe
SA 64 3,3 Xanthic Ferralsol Typio Bodragiiox A% ..
S 65| 3.5  |Cambio Arenosol Typio Ustipsamment Mia
SA 66 3,5 | Cambic Arenosol Typic Uét tpsamment A13E
SA 67 - mtric Gleysol Typic Ustorthent Al13a
SA 68 2.4 Sodic Eutric Cambisol | Aquic Ustropept A13a
SA 69 241 Fine sodic Butric Gleysol | Thopaquent A13e
SA TO 21 Medium sodic Butric Tropaquent A13a
_- Gleysol '
sa TH 2.1 Medium sodic Butrio Tropaquent A3
_ Gleysol . i
sA 72 2.4 Sodic Butrioc Cambisol = { Aquic Ustropept At3a |
‘SA 73 244 Sodic Butric Cambisol Aquic Ustropept Al3a
SA T4 244 Sodic Eutric Cambisol - Aquic Ustropept . Clat3e
SA 75 243 Medtum Butric Fluvisol .. .| Typic Ustifluvent o la13a.
SA 76 244 Sodic Butric Cambisol - : | Aquio Ustropept l a13a
SA T7 3,8 © | Coorse Ferralic Cambiacl:-| Oxic Ustropept L A133;
sa 78 1.1 " {Coarse Eutric Regosolz |Mollio Ustipsakinent | A7
sa 79 | 1.3 |Soaid Butrio Regosol | Typdo Ushipsamment- - | ATo
SA 80+ 7 1.1 Coarse Butric Regosol Mollic Ua'tipsa.mment Ale
sa 81 1.2 |Mediun eutric Pluvisol | Mollio Uetifluvent | a2
SA 82 1.1 Coarse Eutric Fluvisol | Bellio Ustipeamnent ATo
SA 83 152 Medium Butric Fluvisol Mollic Ustiffiuvent ATo
SA 84 143 Gleyic Bolonetz Natrio Aqualt ATo
SA 85 1.3 Gleyic Solonetz Natric Aqualt ATS
SA 86 2,3 ' ..|Medium Eutric Fluvisol Typic Ustifluvent ATS
Sa 87 144 Cambic Arenospl Typie Ustipsamment AT®
SA 68 1.2 Medium Eutric Fluvisol Mollic Ustifluvent | AT o
SA 89 1.4 Cambic Arencsol Typic Ustipeamment ATo
jsa 90 163 Sodic Cale:zyic Regosol Typic Ustipaamment ATy
SA 91 14 Cambic Arenosol Typic Ustipsamment ATy
lsa 92 141 Mediun E .tric Fluvisol Mollic Ustipsamment ATy
SA 93 144 Cazbic Arenosol Typio Ustipsarment ATo
SA 94 143 Gleyic Solonetz Natrio Aqualt ATx
lsa 95 1.3 Sodic Calemric Ragbsol Typic Ustipsamment ATy
1sa 96 143 Soddc Butric Regoéol_ Typic Ustipsampent ATy
97 143 Gleyic Solonetz Natrio Agualt ATx
98 102 - Medium Futric Fluvisol Mollio Ustifluvent AT
sA 99 - Modium Eutric Fluvisol Mollic Ustifluvent AT0
Jaa - 100 1ol Coarse Eutric Regosol Mollic Ustipsamment

ATO




Typic Ustipsamment

;ﬁ;ﬁi‘e Z;:;;f;‘yf;;; Soil Map of the World Unit |Soil Toxonomy System gﬁi
SA 101 2.1 Mediwn sodic Butric Gleysoll| Tropequent ATo
SA 102 2,3 Medium Butric Fluvisol Typic etALluNentss ATo
SA 103 1.3 Gleyic Soloneta Fatric Aqualt ATy
5S4 104 3.5 | Ferralic Arenosol Ustoxic Quartzipsamment | A114
SA 106 3.5 Ferralic Arenosol Ustrxic Quartzipsamment | A114
S 107 3.5 Cambic Arenosol Typic Ustipsamment 1 a1z
‘B4 108 3.6 Gleyic Cambic Arenosol 1 Aquic Ustipsamment AN
SA 109 3.8  [Medium Perralic Cambisol |Fluventic UstroreDt A%e
SA 110 3,7 |Medium Buiric Gleysol Tropsquent Alte
éSA 11 3.5 Ferralic ﬁ%renosol Ustdxic Quartzipseament | Ade
SA 112 [ 2.3 Mediuti Butric Fluvis<l Typlc Ustifluvent A1k
s | 2. Pine sodic Eutric Gleysol |Tropequent A1k
sA114 | 3.6 Gleyic Cembic Arenosol Aquic Ustipsamment A111
Sk 115 2.3 Coarse Butric Fluvisol Typlc Ustifluvent AL
sA 116 2.1 Fine 80dic Butric Gleysol |Tropaquent Ak
A 117 3.2 Orthic Perralsol Typic Butrustex ' A1
SA 118 3.2 Orthic Ferralsal Typic Putrustox fa111
SA 119 2.3 Fine Butric Fluvisol Typle Ustifluvent A13a
SA 120 3.2 Orthic Ferralsol Typic Butrustox Al3m
84 121 3.2 Orthic Ferralsol Typic Butrustex Al13m
SA 122 2.3 Medium Eutric Fluvisol Typle Ustifluvent A13a
SA 123 2.3 Fine Eutric Fluvisol Typlc U_stifluvent A13a
81 154 38 e el cambisol | PIBSnEIS I8 E B pept 118
MNP 1 3,2 Orthic Ferralsol Tropeptic Eutrustox A4l
MP 2 3.1 Yerric Luv:isol xic Haplustalf A4i
¥P 3 3.6 '{Gleyic Cambic Arenosol Aquic Ustipsamment ASDb
MP 4 3,2 Orthic Ferralsol Typic Butrustox A2i
WP 5 3.7 Medium Butric Gleysol | rropaquent A2i
¥P 6 3.8 |ehromic Cambisol Fluventic Umkwopepht | A13e
MP 7 3.8 Chromi.c Cambisol Fluvehtic Bateopept: A3a
P 8 2.2 Fine Butric Fluvisol Leric Ustifluvent M3a
¥P 9 2.1 Pne sodle Butric Fluvisol | Vertic Fluvequent AM3a
MP 10 2.1 Fine sodic Eutric Fluvisel | Vertic Fluvaguent A13a
MP 11 2.1 Fine sodic Butric Fluvisol | Vertic Fluvaguent A13a
MP 12 2.3 Medium Butric Fluvisol Typic Ustifluvent Al3a
MP 13 2.1 Pine sodic Butric Fluvisol | Vertic Fluvequent A13a
MP 14 2.2 Pellic Vertisol ‘Typlc Pellustert MM3a
WP 15 2.3 Medium Batric Fluvisol Typic Ustifluvent Al3a
MP 16 2.1 Fine eodic Batric Fluvisol | Vertic Fluvaquent A13a
MP 17 3.5 Cambic Arenosol Ado




Soil-phyaio-

Land

P;;ﬁie Y nie | SotL Map of the World Untt | Seil moxgnomyi“systen; Ssatan
Aup19 | 3.8 Chromic Cembisol | Fiwventic Vetroppt | A7f
fwp20 | . 3.8 | Mettun Bewralto Coubisol | Fluventic Uetropegt ' | 47T
MP 21 .23 . Luv]| Fine Butric Fluvisol Aguic Ustifluvent Adc -
MP 22 2.4 Sodic Futric Cambisol Aquic UstropePt ATb
MP 23 ‘2,2, {Fine Butric Fluvisol Vertic. Ustifluvent ATa
MP 24 3.9 Combic Arenosol ['l‘ypic Ue t1psapment A5D ;'._'
MP 25 3,2 | Orthic Ferralsol Typic Butrustox ASd 1
MP 26 3.2 Orthic Perralsol Typic Butrustox ABG"
MP. 27, 3.3 Xenthic Ferralsol Typic Butrustox asa
MP 28I 3.5 Camblc Arenosol ‘ Typic U?tipaamment - A2e
MP 29 3.6 Gleyic Cembic Arenosol Aquic Ubtipsamment Alb
Yup 30 3.2 orthic Ferraléol | Typic Butrustox Ate
MP 31 2,1 Medium sodic Batric Gleysol| Tropequent ATe
MP 32 3,7 - Coarse sodic Eutric Gleysol Tropaque._nt ATe
MP 33 3,2 Orthic Ferralsol Typic Eatrustox ATc
MP 34 3.5 Cambic Arenosol Typic Ustipeemment A5b
MP 35 3.3 Xanthic Ferralsol Typlc Butrustox. ARd
MP 36 %,2° Orthic Perralsol Typic Bustrustox A2
MP 37 3.5 {"Cambic Arenosol | Typic Ustipesmment A3
MP 38 3.2 Orthic Ferralsol Ty pic -Butirustox A2e
MP 39 3.5 Cambie Arénosol Typic Ustipaament A4l
MP 40 3.1 -¥erric Iuvisol (xic Haplustalf A4l
P 41 1.8 Medium Ferrelic Cembisol | Oxic Ust:gépept Add
P 42, 5.1 . |Perric mavisol ©  |Oxic Haplustalt - A4d
MP %3 3,2 | Orthic Ferralsol Typic Butrustox Adi
MP 44 3.2 ‘Orthic Ferralsol Typic Eatrustox ASe
MP 45 1,4 Cambic Arenosol Typic Ustipsemment AT1
MP 46 3.3 ¥anthic Ferralsol Typic Batrystox ‘463
MP 47 3.9 Pellic Vertisol Typic Pellustert - "'Aej
MP 48 3% v Petrie Iuvisol Oxic Haplustalf A6L
MP 49 3,232~ | Orthic Perralsol Typic Batrustox ASe
MP 50 3.5 Camblc Arenceol Typic Ustipeemment ASe
MP 51 1.3 Butric Regosol Typic .Ustipsamment AT
MP ‘52 1.4 Cambic Arenceol Typic Ustdpeamment AT
MP 53 1.3 Gleyie Solonetz Tropequent ATL
MP 54 3.5 Cambic Arenceol Typic Ustipsamment Adi
MP 55 3.2 Orthic Perralsol Typic Butrustox A5o
MP b6 3.3 ‘| ¥anthic PFerralsol Tropeptic Eutrustox ABc
MP 57 2.3 | Medium Butric Fluvisol Aquic Ustifluvent Adh
MP 58 3.5 Cembic Arenceol Typic Ustipsamment Adh
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Fﬂi‘iﬁ :.;';;I;?Bﬁ;‘; Bg%. Map of the World Unit Soil Taxonomy System g?:%em
MP 59 3.3 Xanthic Ferralsol ~ | Butrustox ATd
MP 60 342 Orthic Ferralsol Tropeptic Eutrustox: iA7d
MP 61 3.8 Chromic Cambisol Pluventic Ustropept |AT7E
w62 3.2 orthic Ferralsol Typle Butrustox - A2i
WP 63| 735  |Cambic Arencsol Typic' Ustipsazient | A2
MP 64 2.7, | Coarse Butric Gleysol | Tropaquent-. - A2e
MP 65 3,2 |Orthic Perralsol . ' |Typic Bwtrustox_ Kze
MP 66 3.2 Orthic Ferralsol Typio Eutrustox - A4
MP 0 144 Catbio Arenosol Typic Ustipsamment |ATL
MP T4 3,8 O aiie Cambisol Fluventic Ustropept JA4f
wp 72 342 Rhodic Ferralsol Typic Haplustox | A4f
MP 73 3,2 | orthic Ferralsol . Pypic- Butmstox. agz
M 75 3.8 Mediurw Ferralic Camb,isol Flurentic Ustropept |A4f
MP 76 3,2 Orthic Ferralsol " {Typic Butrustex LAT
e 77 3.;2 Orthic Ferralsol Typic Eutrustox Adb
MP 78 1.2 Medium Butric Fluvisol Mollic Ustifluvent  |A76
MP 79 2.1 Medium modic Butric Gleysol |Tropaquent " {a7e
MP 80| 1.2 Medium Butric Fluvisol Mollic Ustifluvent  JA7O
MP 81| 1.2 Medium Butric Fluvisol Vollic Ustifluvent [A7O
M'P_. 82 13 Sodic Calcaric Regosol Typic Ustipgamment A"(‘l
MP 83 103 Butrio Regosol |oypic Ustipsamment  |ATp
MP 84 1.3 Butric Regosol Typio Ustipsamment  A7p
' MIz 85 1,3 Eutric Regiésql Typic Ustipsamment A?j'
e 86 103 Gleyic Soldnetz Natric Aqualt ATS
e 87 1.3 ‘Gleyin Solphetrl viivl Natric Aqualt ATe
MP 88 142 | gsasim FatriocFluvisol Mollic Ustifluvent {ATé
MP 89 1ed tCanﬂJﬁ.o Arensepl Typic Ustipsamment  [ATI
MP 90 13 Butric Regosol Typic Ustipsamment  |AT1
P 91 1.3 Sodic Calcaric Regosol Typic Ustipsamment AT1
MP 92 143 Sodic Butric Regosol Typio Uspipsamment £7r
MP 93 103 Gleyic Solonetz Natric Agqualt i ATm
WP 9% | 1.3 Sodic Caldaric Regosol Typic Ustipsamment ATl
P95 {13 Sodic Calcaric Regosol Typic Ustipsamment |ATr
M 96 | 4.4 Cambio drenosol, Typic Ustipeasment  [AT%
MP 97 143 Sodio Batrié Rogosol Iyplo Ustipsamment  [AT%
MP 98 1e3 Calcaric Regosol Typicﬁﬁ%‘iﬁéémlent ATv
MP 29 1.3 lyic §olonetz Natric Aqualt Alv
MP 100 1.3 leyic Solonetz tric Aqualt Alv
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m’f z;:ai;g?zi‘; Soil Map of the World Unit Sotl Taxonow system | oot
MP 101 : 14 Cambie Arenocsol Typic Ustipsamment ATv
MP 102 143 Coarse Putric Fluvisel - | Typlo Ustipsamment | ATu
MP 103 144 Cambio Arenosol Typic Ustipsamment AT1
MP 104" | | 1.3 | Gleyic Solonsts Natric Aqualt. ATL
MP 105 3,2 Orthic Budredeal Typio Butrustox -B1b,
MP 106 343 Xantli#oFerralsol _ Tropeptic Butrustox ._j31b..
MP 107 3.7 - |Conawe sodis Bitric Gleyeol Tropaquent : B1b
MP 108 3¢5 ‘Caubio Apdhosol - ~ 1.y/mol Typlo Ustipsamment B1n
MP 109 344 Albio Arenoscl Spodic Qnm:tzipea.mmenﬁ; ‘Blg
PﬁP 110 | . 3.5~ fFerralic Arenosol Ustoxio Quartzipsamment A2k
MP 111 3.2 Orthic Ferralsol | typto Putrustoxr A2k
MP 112 3T - Coarse sodic Cutric Gleysol Tropaquent B1d
MP 113 2.1 Fine sodic Eutric Gleysol | Tropaquent Blé
MP 114 3ed Albic Arenosol Spodic Quartzipsamment B1d
MP 115 3.4 Albio Avenosol Spodic Quartzipsammery | Bld
MP 116 3,5 Cachic Avénosslivic Ul.ysolTypic Ustipsamment | B1a
MP 117 304 Albi¢ Arencsol Spodic Quartzipsamment B1b
MP 118 3eT Medium sodic Eutrio Gleysol Tropaquent B1b
MP 119 Fed Albie Arenosol Spodic Quartzipsamment. B1b
MP 120 345 Cambio Arencsol Typic Ustipsamment B1d
MP 121 | 3.4 Albic Arencsol Spodic Quartzipsamment | B1b
MP 122 3.5 Cambic Arenosol .- - | Typio Ustipsamment ABD.
MP 123 3.7, Mediun sodic Futric Gleysol Tropaquent A5h
MP 124 3ed Albic Arvenosol Spodic Quartzipsamment ASh
MP 125 34T Medium sodic Butric Gleyso]{ Tropaguent ‘ . ASh
MP 126 3.4 Albic Arenosol Spodic Quartzipsamment | ASg -
MP 127 345 Cambic Arenosol | Typic Uatipsa.m:erit Blg
MP 128 344 Alble Arencsol Spodic Quartzipeamment | B1b
MP 129 Fed ‘1Albic Arenciol Spodio Q;;a.rtzipsa.ment B1b
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APPENDIX 4

FURTHER SOI DESCTIPTIONS

Profile S4 1% (Cembie Arencsol)

Location, Kiwite, 31 37'E, 70 59'S; a fallow on a convex
BlOpe of abour 5% on an interfluve of & dissected piedmont;
altitude 1908m; large rounded termitorie 100m apart; parent nateriale:
sandy sedimenta; well drained.

Ap 0-18em Very dark grey (5YR 3/1) moist and ary, losmy sand;
" moderate very fine gremilar; non-sticky, non-plastic
very frisble, very soft; very fine and fine herb
and grass roots; wavy gradual boundary.

BY 18-43cm  Reddish brown (SYR 4/3) moist and brown (10YR 5/5) dry;

" loamy sand; weak fine granular; consistence as -

' above; common fine and very fine roots; wavy clear
boundary. '

B2 43-100cm Colour as above; sandy loam; weak medium subangular
blocky, tending to be massive; slightly sticky,
slughtly plastic, friable, hard and brittle when dry,
poasibly reversably cemented; many fine simple tubular
pores; common very fine roots; wavy gradual boundary.

at 100cm Orange to dark red, hard, irregular nodules, black
in crogsegection, tightly packed; can only be chipped
out with & pick.

Profile SA 9 (medium Perralic Cambisol)
Location, Mbigi Forest Reserve, 310 41' 30"E, ?0 53" 40"S;
altitude 2168m; landform: hilly, a convex slope of 7%; vegetationt

a grade of Andropogon grassland gsurrounded by Euphorbia sp.
forest; well drained.

A O=30cm Dark yellowish brown (10YR 3/4) moist; sandy loam;
common mica flskes; fine gramilar; abundant roots;
diffuse houndary.

B 30-100cm Yellowish red (5YR 5/6) moist; sendy loam;
(Auger) common mica flekes; common roois; aiffuse boundary.

BC 100—120m(+) Aa above, but @oft, highly weathered greiss dominant
with the rock strata c¢learly visible and abundant mice;
(Auger)  roots still fairly common.

R RRRRRRRRE RSB




Profile 5421
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(Orthic Perralsol);

Location, 31° 4C'Z, g° 873y fallow on a convex slope of ¥ on the
Interfliuee of a2 rolling plain; altitude 1814mp parent materials formmg
in place from gneissy well drained. '

A O=250cm
83 25-55m
B 55—iﬁ00m
R 110om+

1

Dark veddish brown (5IR 3/3) motst and dryg sandy loamy
moderate medium gra.rmlar; hon-aticky, slightly plastie,
very friable, al:.gﬁtly hardg abundant fine to very fine
rootsg smooth diffuse boundary,

Dark red (2.5m 3/6) moist and dry; sandy clay loa,m'

.. moderate med:.um suba.ngula.r blooky; alzghtly stickys plastio,

i‘rlable, very hard; weakly d.eveloPed shiny surfaces on

RN 3

peds and in pore llnmgs; comnon fine roots; diffuse boundary.

Red moist (2 511 4/6) and dry (251 4/8)g sandy clay loany
moderate fine gramla.r; sl:.ghtly sticky, slightly plastic,
friable, very hardg common small plsolitesy ped coatings
as abovej very fow fine rootsy abrupt boundary

naasive hardened nodular ironatona.

Profile SA 45 ({Coarse Butrio Gleysol) -

Lacation, Kitete, 31° 593, g° 40'Sy an 2imost flat valley bottonm
on a very gently undulating plaing vegetation: grassland with scattered
Parinari treesg pa.rent materialest: aandy sedimenta; poor drainageg altituc

1470m,

A 0=200m

B 20-~1400m
(Auger)

Light brownish grey (10YR 3/2) moist and grey (10YR 6/1)
dryp with faint rool iron stainsy loamy sandy fine gramularg
non-aticky, non~plastic, very friable, loogej abundant very
fine rooteg gradual boundary.

Light grey (10YR 7/2) moist and ary fine sandy fine strong
brown {7.5YR 5/8) mottles beooming distinet with depth,

Profile 54 70 (medium Butrio Gleysol)

Looztion, Kirands, 30° 36"3, 7° 23"Sy altitude 770my landforn:
food_p],_,m' morotowgraphy: the surface covered by small mound.s nf
alluviun collecting round grass 'bussoclcs; slope 1/8%s vegetationg
Echinooloa aea.sonally flooded and waterlogged tail gre.aa].and, parent
materialst river allu¥fhm ci‘verlying a lake depost’ dmimgeg Yery poors

M




A1 0-200m

20~-350m

iﬂ 25=600m

AC2  60~1200m -

| AC3  120-1600m

Profile SA T6

Looation, 300 BT

T .
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Colour a@ belows loam with low bulk densityy mounds of
debris about 1/2m high ool 4:ting round grass tussocisy

wavy gradual boundary.

Very dark grey (10¥R 3/1) moist and grey (10WR 5/1) arys
root iron stalnsg gandy olay loamy moderate medium granular
structurey slightly stioky, slightly plastic, friable,
alightly haxrdg mumerous - fine root holeag common opaque

- whitish fragments in the sand fractiong abundant fine rootsy

abrupt to olear wavy boundarys

Brown (To5TR 5/3) wet and pinkish grey (7.5M 7/3) dryp
the coloir befng dominated by the oolours of the sand

gralnsy coese to medium sandy single graineds common rootsg
plear wavy boundaxy.

Colours as ebovej medium sand, becoming coarse with depthg

few rootd.

Colours as abovey faintly moBtledy fine sandg very few
rootsy water table at 1500m.

(Butric Cambisol, sodie phase )

7 205y a grass:fallow, oommon weeds being

Hyparrhenia sp. and Imperata cylindricay altitude 770my landform: a flat
1acustr1ne terraceg parent materials: riverine alluvium overlying lacustrine

aedimenta; imperfect drainage.

A O—4Hhom
:23 464900m
(Auger)
3BC  90~-1200m
(Auger)

Blaok (10YR 2/1) moist and grey (1018 5/1) drys loamy
moderate medium granuyar; atlcky, alightly plastic, fidable,
hardy oommon fine tubﬁiar pores, abundant fine mica

flakesy abundant roots, olear smooth boundaTrye

Very dark grey (10fR 3/1) moist, u wimottledy dark grey

(10YR 4/1) dry with common, fine, distinot and olear

reddish brown (5IR 4/4) mottles along Toot holesy sandy
elayy coarse strong gubangular bl0kyg very aticky,

very plastic, firm, extreuely hard' common fine tubular ~. °

pores, abundant fine miea flakesp oommon Tootse

Very dark greyish brown (10m 3/2) moist, unmottledy greyish
brown (101R 5/2) dry with comuon, fine, distinet and

olear yellowish brown (10YR 5/4) mottlesy texture and
consistence as abovey few weathexed black and red rock

fragmentag few fine roots.

IIIII-----------------IIIIllIIlIlllIIIIIlllllllllllllllllllllllli
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Profile S& 79 (Butric Regosol, sodio phase)

Location, 31° 4€', 7° 47%.§ altitude 811my landform: f£loodplain
on a lacustrine plaing slope Oy vegetation: Cymodon short grassland with
| soattered patohes of A, tortilis subsp. spdracarpe and Hyphaencg
parent materials: lacustrine underlying rivecine alluvium,

| A O-Tonm Very dark grey (10YR 3/1) moist and grey (10YR 5/1) dryyp
| : * loamy sandg fine gramilary non-eticky, non-plastic, very
friable, looses abundant rootsy olear boundary.

| AC  7=110om  Very dark brown (10YR 2/2) moist and very dark greyish

H : brown (10YR.4/2) ary with grey (10IR 6/1)p loam medium

]l ' moderate’ subangular blockyy stioky, slightly plastic, firm,
‘ﬁe hardg few fine tubular poresy whitish deposit in eracke and
r : on ped surfacesy common rootsy diffuse boundary.

| 3¢ 110-1500m+ Dark yellowis: brown (101R 4/4) moist and yellowimn

. brown (10YR 5/4) drys single grained, non-sticky,
. plastic, loose, '

’ . Erofile SA 82 (adsrse Butric Fluvisol)

tl ) - Looation, Mtoisa, 32° 46" 3¢ 2, 7° 48" 16 .y altitude, 671my landforms
I lacustrine terracej vegetation: a fallow derived from Ap tortilis subsp,

| | spiracarpe~Aspolycantha subsp, gampylscanthemlonshocarms woodland with

a gz'ouhd cover of giant Panicumy parent waterials: lacustrine alluvium

IWlth some hillwash from the esocarpment nearbys drainage: good probably
influenced by goundwater, the soil being 8till moist at the end of Septerbor,

Ap  0=20cm Black (10YR 3/2) moist and dark greylsh brown {10YR 4/2)
dryg loamy fine sandg nor-sticky, non=plastio, loose,
alightly hardg very fine and medium granulary few mica
flakesy common rootsg .olear boundary,

A2 20+40om  Dark drown (7.51R 3/2) moist and dry (7e5%R 4/2)p loamy

I- sands non-sticky, non~plastic, loose, very hardy weak fine
granulary mumerous pores and opaque fragments of fine gravel
8izey common rootsy graduel amoooth boundary,




AC

40-140cm+  Derk brown (7«51 3/3) moist and brown (7.5%R 5/3)
dry with pale yellow (2.51R 8/4) patchesy slightly
gravelly sand compoaed of angular quartz and opaque
fragmentag OOn.aietenoe and stmcture ‘aB aboveg roots
ptill oommon.

- w (c.aa.rse Ca.lca.ric Regosol, sodic phaae)

Looation, 32° 14'2, 8° 18' i3 altitude 874my ‘landformt a depreaaion

ot B 4acustrine plaing vegetation: Gerdenia (2) (¥nyonganzya")

By ‘bortilia subEps w '0a bushed grasslandg pavent materials:

la.ke beﬁa; poor drainages

At

2402

4

30

30

[

0-24om -  Vexry dark greyish brown (wm 3/2) moist ond light
brovnish grey (101 6/2) drys 1oa.my sandf fins gramlar

. . non=aticky, non--plas'bm, loogej abundant rootsp
clear boundarye

24~110¢m3  Dark olive grey (5Y 3/2) moist and olive grey (51' 5/2)
dry with light gregr(‘lOYR 7/1) towards the outside of
the pedsp Ba.ndyorla:y; medium subangula.r blockys very

_.sti~y,.  Very plastic,. fi:r:m, ha.rd; fewrsmall irregular
whiddsh ‘caloareous nodules, few fine ‘tubular poresg

calcareousy comuon roots; clear bounda.ry

110~-170cm Olive (5Y 4/3) moist and olive yellow (5Y 6/2) ary in
; the matr x with light grey towards the outside of pedsy
clayyp med:.um gubangular blooky; very stiocky, very plastic
' firm, ha.rd and difficult to digg white snall shells
oommong ocaloarecusy few fine tubular poresj few fine

rootsy diffuse boundary,

170-230cm+ As above, but common pmpll whitish caloareous

(Auger) _ mduil‘es which ave red, in oross-section. . . - -

ek
PRkl

‘paoilis MP I (ffme Butelo Fluviscl, sodic phase)

Looat ion, Karema,

v 770mg land.fbmz high floodplain benchy slope (DG; vagetationt
M tall grb.asland; parent materiaies: river a.lluvﬁm.

AL

O=50m “Black (101R 2/1) nddat and yery dark grey (1013 3/1)
dryg sany olay loamg strong $ine and medium gramlarg
alightly sticku, alightly plastic, friable, slightly hardp

abundant fine rottsy clear smooth boundary e

el

longitude 30° 26 20"2, 6° 48 soMsy altitude -
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A2 5-30cm  Very dark grey (10R 3/1) moist and very dark greyish
| brown (10!& 3/2) dryy olayy strong coerse and medium
subangular blookyy plastio, stioky, friable, hard abundant
fine tubular simple poresg diffuse wavy boundary.

ACI 30-47om  Very dark grey (SR 3/1) and dark brown (7.5%R 3/2) modst.
g with few, faint, fine yellowish red (5YR 5/6) mottlesy
dark (101R 4/2) and very dark (10YR 3/2) greyish tmawn
dry with mottles as above but 5'1!R 4/8; olayy strong very
coarpe prismaticy very pla.atic, very atioky, f:l.rm, very
hardg shiny surfaces towarda the tip and bottom of the
prisms, which are probably pressure facesy meny fine ‘simple
tubular poresg meny fine pale specks like fine sandy
oommon fine rootsy oracked to this layer; diffuse wavy
boundary. '

AC2 47-120cm  Mottled black (103:& 2/1)'a.nd dark brown (7.5YR-4/4) moist,
and very dark grey (10YR 3/1) and yellowish brown (7.5¥R
4/6) dry, the darker material £1lling root holes and the
speces between the pedsy olayy fine prismatiog breaking
into pyramidal subangular blockeg fize gravel sized
quartz crystalag foew fine roots,

¢ 120om+  Mottled black (5IR 2/1) and reddish brown (SIR 4/4) moist,
(Auger)  and yellowish brown (7,5TR 4/6) and dark reddish brown
(5YR 272) drys slightly gravelly"olay' conaistence as
above, no poresy abundant fine mica fla.lnaa, a}ightly
caloareousg few fine roots. o

Profile WP 21 '(fim Eutric Plivisol)
Location, Sibwesa, 30° 44t 30%E, 6° 29" 4018 altitude 1105l,slopel

0.9%s landform: floodplainy a fallow in A, polycanths subsp. cogylacantha
W wood.ed gia.n‘b grassla.ndg :I.mperfeot drainage,

1  O-20cm = Blaock (5‘&1 2,5/1) moist and dark brown (7.5!3 4/2) axyy
pandy olayp strong medium subangular blockyp sticky,
plastic, friable, slightly hardy common mica flakesy
orackedy abundant fine rcotey wavy diffuse boundary.




2 20-T8cm

3r 78-125cnm

4 125-130om+

Profile MP 22
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 Black (5YR 2,5/1) moist and very dark grey (5YR73/1)

arys clayg wea.k coarse priarmtic, breaking into moderate
Bu'ba.ngula;c bloc]qr; conglstence a.s above but very hardg
gommon very fine tubular. ‘poress fewer mica flakesp common
Beddish brown aoft nodules (2.5YR ‘4/4) aryy oommon fine
rooteg wavy olear bmnﬂary

Black (7.5¥R 3/1) moist and dark reddish brown (51R 3/2)
dry with yellowish red ( 5YR 5/6) mottless sandy olayp:

'mediu.m g A consiatence as alnpvey nodules as abovey
‘but more minuy few fine rooteg water table at 125 ofte -

Dark brown (10YR 3/3) moist with reddish brown (2.5 47/4)

‘mottlesy eandy clay loamp sllghtly sticky and slightly

plastic, friablep waterloggedj common fine mica flakes,

(Eutrio Carbisol, sodio pha,ae)

Location, 30° 53°E 6° 30 33 landform: 1acustr1ne terracey aliitude
1032m; parent materialst pmobably riverine alluvium overlying lake sedimentsg

_vegetationg w woodland with Sglerocarys and Conaretung imperféet

drainage .
A  O=12cm

B 12=36on

2]36 36~1050m "

Very dark grey (10fR 3/1) moist and dark grey (10WR 4/1)

dryy sandy loamy weak fine and medium subangular blooky and
fine gramilar, and smooth spherioal units probably created
by termitesy glightly st_ick‘y, plightly plaatioy very firable,
hardy abundant fine rootsp termitesy commong smooth

gradunl boupdn.x'y.

Dark grey (101R 4/2) moist with many faint, smell, olear
and yellowish brown (10Y¥R 5/8) mottlesy texture, structure
and oonsistence as abovey common fine xootap smooth
gradual boundaxrye

Grey (10YR 5/1) moist with many, distinot arall, clear to
aiffuse, dark yellow brown (10YR 4/6) mottlesy blayy
moderate fine subangular blocky, becoming atronger with
depth and the blosk faces shiny. stiokly, plastio, firm,
vory h"ai“d; common fine rootsy olear smooth boundaxys




© land,.

26" 105~1250m+

'.'-20-|

Dark brown (10YR 4/3) moist and dry faintly mottled
brownish yellow (10YR 6/8)3 texture and consistence
a8 a.bdve, ‘but 'becomixig'" gravelly with depthy massive

- and w dit‘i‘uoult %o digy rdsolites increasing with

depthy small and lazge, yellow bréwn and very hard
féw very fine roots, becoming rot‘tleaa with depth,

(fﬁme Eutrio Fluvisol) ._

Iocation: Tloba, 30° 30 4"z, 6° 31, 30"Sy altitude 1017mg slope 1%
lahdform: a high floodplain benchy vegetation: Hyparrhenia giant grass-

.

AT 0F5om

ACT1 75-~1000m

' Black (7.51R 2/0) moist and dark grey (10TR 4/1)-.dry;.

olay loamy moderate medium subangular blockys aticky,
plastic, f:er, hard; conmon termitesy common fine
rooteg oleaxr smooth bou.ndary

_ Very dozk grey (5m 3/1) moist and grey 61R 5/1) ary;
few medium faint 81ffuse mottles, very dark greyish

brown (10YR 3/2) moist and dark geé¥ish brown (10YR 4/4)
dryy clayg strong medium subangular blocky, aggregated
intt very coarse weak prisms, 10-20cm long separated

by cracks, whioh &be less than 1om wides very plastic,
very gtioky, friable, very hardg common fine and

medium tutmlar, simple and contimous pores, possibly
termite holesy ped surfaoce and pores wovered with
amooth shiny clay material, possibly a terpite
secretiong termites and fine roots commony olea.r wavy
boundaxy,

Dark reddish brown (5TR 3/2) moist unmottled; and moktled
light grey (7.51R 6/1), strong brown (7,51 4/2)

dryy: faint, diffuse fine to mediumg clayy Btrong fine

td medium subangular blocky, some peds pyramidal and

‘others almost angular blookys very hard, firm, very
stioky, very:plasticy common very fine pores aa aboveg

ped-and pore coatings as abovey aommon fine rootsg
clear wavy boundary, '




SACT2 1000m+ Dark brown (mottled 7.51R 3/ and 3/4) moisty Ary,
' oolours a8 ebove, but brown (7.51R 4/6) and light gre¥
e . .dom:l_na.nt dlstinct, fine, medium and clearg clay loamg
slightly paloarecus. ’

Profile MP 32 (eoarse Butric Gleysol, sodic phase )

Location: Mpanda Prison Farm, 3 55 E, 6° 225y altitude 1038my
slope 2%; landform: the lower slopes of & piedmonty -parent materialss
nillwash over 1a e bedsy vegetation: rice fallowy’ cleared from
"Brechvstegla~Tulbernardia” type woodland’ poorly drained,

AT 0-15om  Very dark grey. (SY'R 3/1) moist and grey )l 5/1)
dryg aa.nd;\ fine gra,nula,rg non—sticky, non-plastic,
very friable, softy a.bundant fine roo’cs; olear wavy

"bo1mda1'y o ' v

ABr  15-50cm ... Dark reddish grey (sm 4/2) moist and grey (5YR 5/1)
dry: with few, distinety fine dlear yellowish brown
(10MR 5/8) mottlesy a.’aundant very fine rootsy coarse
sandg medium gra.nula.r; oonaistenoe s above; abunflant-
Ty 7 - Uvexry fine bootag smooth clear bogndary.

2Br 50-80cm | Reddish grey (5YR 5/2) moist and dry with common
" iistinct, fine clear, yellowish brown (10YR 5/8)

mottlesy ocarse sandy loamy @oarse ‘granulary slightly
stiocky, non~plastic, loose and adfty common fine rootss
‘ diffuae boundary.

L]

oRC  80-110cm+ Reddish grey (5IR 5/2) moist and. drys many prominent
medium, dlear, yellowish brown (10R 5/8), dark reddish
brown (2.51R 2.5/4) and very dusky red (2,51 '2,5/2)
mottlesy sandy cla.y; ooarse granular; sticky, plastioc,
friavle, hardj acmoon, soft, da.rk reddish brown

(2451R. 2.5/4) nodulesy very few fine roots.

Profile MP 71 (Chromic Ca.mbiaol) .

Looation, Muese,- 30° 19 20"E, 6° 12 »og'at an altitude of 1836mj
fallow Bloping at 5% on the opnwex orest of an interfluve on a dissected
. piedmont below a quartzite inselbergy parent materiale! hillwash
derived from a mixture of quartzite and amphibolite; vegetation in the
vioinity wes Acgeis 8 Mombretum—%nioum-w wooded
giant grassland,




B 26~8Tom

201 87~107om

32 107=15%0m

ofile 80

| Derk réddish brown moist (5m 2/2) and dry (51R 3%/4)

loamy medium doderedts ‘gramlaad. non~stioky, non=plastic,
friable, soft, abundant rootey olesr wevy boundary,

Datk reddish brown (2.5YR 3/4) moist and dark red -

- (2.51R 3/6) drys sandy loamp medium gramular and weak
“subangular blookyp non-sticky, non=plastio, friabdle,

aoft, .oomon fine tubular poresy common.mica flakes
and quartzose f¥ogmentsy common fing rootay diffuse
'boundary

Gravel a.nd sma.ll atonaa mde of fresh and waa.'lzhering
fra.gmenta of amphibolite and qua.rfzite.

Dark red (2,5TR 3/6) moist and red (2.5YR 4/8) dryy
gravelly sandy 1oa.m’ structure and aonsistence as

abovey many fragments of waa.themd rook, mainly
amphibolitea; :coota a-l:ill oommn.

{medium Butrio Flumol)

Locations Maube,” 31° 217 30°, 7° 20°0"S altitude 913py landforms
& pledmont sloping at 1/2% on an almoat Fla.‘t laocustrine plaing

vegetation: a i‘a.llov.ir with Lomhoo_a_ggu_g regemaratingg well drained,
Al D=20ock  Black (51R 2/1) moist and dark greyish brown (5YR 4/2)

42 20-T50m

AC.  T5-110cm

* dxyg loamy fine gramlary non=gticky, slightly rlastic,

friable, slightly hardy common fine mica flakesy
abundant mediwm to very fine rootay clear wavy
boundary '

Dark reddish brown (BIR 3/ 1) moist and reddish brown
(51R 5/5) dryj sandy olay 1oam; sugatly sticky,
glightly plastic, aligh‘b],v fi‘m, very hardy moderate
medium subangl.z.la:: block,n comnon fine in-ped poresy
oommon medium to fine roota,dii‘fuae wavy boundary,

Dark reddish brown (Sm 3/1) moist and reddish browh:
(51 5/3) dryy sandy olayy stioky, plastic, slightly

_firm, very hardy méderste medium subangular blockyy

oommn fine nica flakes and smml) daxrk brown weathered

_ fragmants of roclq common fine in-ped poma, few fine

motﬂ .
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APPENDIX

SOTL NUTRIENT AVAILABILITY

ANTRODUCTION ‘

The avallability of soil nutrients, or "ac;il ..i‘ertility" wasa
1and -gquelity, required for the grading of la.nd sultability. Only
three classes were allowed for this, 28 more would have been incompa.ta.ble
with the scale of the mapping, and trends were reguired ra.ther thau
the precise status of certain areas of land.

The agricultural productivity of the arable. units for the

"Seil Map of Africa" has already been roughly gra.ded qu.alitatively :Ln'l;o
about three groups (CCTA, 1964). The units have equivalent names in
the "Soil Map of the World" (FAO/UNESCO, 1974)e The analytical data
of the soils from Rukwa Region, which represent them, can also be N
graded roughly a8 indicators of the avaeilability of soil nutrienta.
They also fall into three groups, which correspond to the soil units.
The latter therefore can be used as cr:.ter:.a.l far the a.mlla.bility of

goil mutrients.

Although arable soils are the important ones for grading,.--those ..
which are unsuitable or marginally suitable on account of poor drainnge,
alkali or salt, also need grading as a guide to their value for
improvement or reclamation.

LITERATURE EEVIEW
Some criteria for grading analy‘b:.oa.l d.uta. have been documented byt

Mehiiich and Coworkexe (1964) for a.va.ilable potassiumg
Black end ocoworkers (1965) for availasble phosphorusy
Rijkebusch and Osborne (1965) fox organic carbong
Anon.. (1974) for clays
1bide, Young (1976) and Rijkebusch and Osborne (1965) for cation
exchange oapacity.
Some qualitative productivity grades for the "Soil Mep of Africal

may be found in CCTA (1964) Gradings for the waits for the "Soil
Map of the World" do not appear to have been published (FAQ/UNESCO, 1974) .

MATERTALS AND METHODS

Three suitability classes were chosen for arable soils: SI,
very sultableg S2n, moderately suitabley and $3n, marginally suitable

(ra0, 1976).

__————
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Arenosols and Ferralsols (“Ferr&lli‘bio'aoils" or "Ferruginous
productivity (CCTA, 1964). Ferric Luvisols ("Ferruginoua tropical soils
on mterials rich in ferromagnesian minemla") were regarded as of
medium produotivity (coma, 1964¢ Ymmg, 1976), and Butrio Fiuvisols
(“Juvenile soils ‘on recent a.lluviuni') 88 of high productivity (id g.)

fhe following analytical data were extraoted from the data
sheets £6r the surface 30cm of a.ll the Rukwa samples, as potential
indicators of the availabiliiy of mitrients (Anon., 1974)t olay#, base
exohange capaocity, available potassium and ‘phosphorus, orgenio camborfh
and base saturation, They were tabled unae?r the soil unit for the
Soil Map of the World to which they 'beldnged, $he Tinit having been
already identii‘ied in thé field: :E‘rom the gtandard emmina.tion of
profile pits. ‘ : :

. The selected ana.ly‘bioa.l data were compared with the publish.ed
promotz.vitiea of the different soil units in order to establish
oriterial for the three classes of soil mutrient avcilability.

RESULIS_AND DISCUSSION L __ |
: The apalytioal data and the corresponding units for the Soil
Map of the World are shown in Table 1, I

One group of soils has a clay® less than about 15, exchange capacity
below about 9 me/100e;, and potassium and organic carbon contents

respeotively 2me/100g, and 1% or less. These are all low figures -

(¥ehlich and coworkers, 1964 Anon., 1974 Rjkebusch and Osborne, 1965).
The exohange capacity compares with about 8me/1008, whioh is the minimum
for a reasonable siaa.l soil (Rijk:ebuaoh and Osborne, 1965)s Some -

of the samples were base unsaturated, -

The solls camprising thie group were the Afenosola, and those of
other units, particularly the Perralsols, with coarse surface laybrs,
The productivity of the units equivalent to the Arenbsols and Ferralsols
in the Soil Map of Africa 1s generally low (CCTA, 1964), The units,
therefore, whioh comprise this groyp have All been graded 53n,
marginally suitable, with respect to soil mitrients, The grade of some
Cambic Arenosols and coarse Eutric Fluvisols may. gometimes be higher,

beocause the contents of potassium and organig. carton can be quite
high (Table 1),
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 If the olay? was greater than 13, and the exchange capacity was
below about 9me/100g, the soils were all Ferralsols. These are
gmghlyamm to the Fermllitio 80118 in the Soil Map of Afrioa,
with a low preduotinty {GeTa, 1964; Yo'l.mg, 1976) The potassium and
organic ca.rbon contents in Table 1 tended to be slightly higher, the
former being genera.lly 2:/4me/100g and the latter 1=2% with some lowexr
figurea.. Although these are low-medium levels (Mehlich and gowerkirey,
1964; Young, 1976), the exchange capacities of the group were 1o
d:Lfferent in the sa.ndier sollas and some were also base umq-'l:u.‘ca-ted.
The asoll unit oompriaing the group therefore was a.lao graded S3n.

If clay% exceeded 15 and the excha.nge capacity exceeded about
9me/100g, the contents of potassium and phosphyrus were. higher 8till,,
the former exceeding about 4me/100g and the l.atter reaching some very
high figures (Mehlich and eoworkers, 1964 Blaock and cowrkers, 1965)e
Soils with these excha.nge capacities would be expected td be superior
to others (Anon., 19743 Rijknbusch and Osborne, 1965).

If the exchange ca.pacitiea were less then about 14me/1003, the
poiTs were all Ferric Iuvisols (Table 2), As the "Perruginous tropical
soils on rooks rich in ferromagnesian minerals I"in the "Soils Map of
Africa", they are of medium productivity (ccTa, 19643 Young, 1976)s
The group hias been gra.ded S2n, soil nutrients being moderately available,

If the exchange oa.pao:n.tles exoeeded a.bout 14me/100g, the base
saturation exceeded about 90%, phosphorus and potassium levels
tended to be very high, the latter exoeeding about Sme/100g. The
unite comprising this group were the Futrio Fluvisols and Chromioc
Cambisols (Tsble 2), the equivalent of the former in the Soil Map of
Afrioa being "Juvenile soils on recent -river alluvium", ‘the productivity
of which is often extremely high Q:Lbig') Thewe units have therefore
_been graded 51, with good 8011 rutrient availability.

Organic carbon is customarily used a8 an indioator of soil
mitrient availability (Rijlebusct and Osborng 19653 Anonie 1974)«
Tt has not been so used here, because organic carbon levels seedl’ to
have been generally degraded in particular by the daforesta.tion and
anminl burning necessary with traditional systems of cultivation.
Most of the percentages sre low and only & are fair to good (ibide,
MM1M@.MM@MW@ﬁmeMwMMa
expected to the high (Young, 1976) were low (Table 3), Moat of the
very low figures were anong the Arencsols and Ferralsols, but the
highest figure of all come from a Cambic Arenosol (SL 93), & low
r naturnl woodland.
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. The potentially high levels to whioh organic matter oan_._pt_a_ ra:!.aed '
in high altitude soils and the research programme to ralse it initia.ted.

by the Uydle agriocultural centre has been mentionsd in the Soils and
Land Suitability section. If this programme is sucepssful, the low |

grade Ferrelsols at high altitudes may have to be upgraded to S2n,
gince the exchiange capacities my also be raised above 9me/100g.

fhe analytical data for the soils whioh were unsuitable or mamglnally
puitable on account of alkalinity or drainage are shown in Table 4.
Exchange capactise and available potassium and phosphorus are generally
fairly high, whether or not the texture is a sand or the organio
carbon contant is lowy and all the soils are highly base aaturated.
ey would therefore probably be grade 82 or 51 if reclai.med. 3

GONCLUS TOXNS

’I‘he criteria. for grading soil mtrient availability in Rulowa
Region were: A
S3ns = Arenosols, and Butric Fluvisols, ‘Ferralic Cambisols or
Ferralsols with coarse surface solls.

S2nt Ferric Luvisols,

S1 :+ Chromic Cambisols and Futric Fluvisols,

The altrenative oriterial for the anslytionl date were:

83ns Clayh of less than 15 or anewchangs capacity of less thon
9me/100g, -or bothy and 2me/100g available potassium, Unsaturation
iz ocommon, | B '

S2nt  olay exceeding 15% and exchange capacities of 9=14me /100g,
available potassium is generally between 2-4#e/100g and avallable
phoaphommnabe over 7ppm (NH4F + HC1). The soils are gonerally
'ba.ae aa‘cura.tr\c..

3:1 t. ola.y e::aaeda 15% and exchange capacities 14%, and potassium
Sme/100ge Phosphorus levels can be very high indeed,




Profile | Clay | CEC/ | Org. yme/ | P | Base |Soil Map of the
mumber % 100g | % 100g | ppa sat"rgh | World Unit

SA 106 |28 (6 0.6 Out 5 61 Ferralic Arenosol
MP 119 7 6s1 | 0.8 | 041 g8 |61 Albic Arenosol
sA 17 4 2¢3 | Oud 0e2 4 187

Mp 108 | 10 6.01 06 | 04 | 4 }69: |Cambie

sa 1 11 G | Q67 0,2 % 43 . Arenosols

sa 93 | 13 | 9+2)] 3.0 | 09 55 | T1

sa 82 | 8 | 5e4| 0w | 02 )2 ‘100 | Coarse Butric Fluvisol
sr 80 | 13 | 5.5 1.8 | 0.2 |20 |68 | conrse Butrio

SA 78 15 6.2: 1«5 0.5 53 - . RGg_QBOlS . .
w56 | 11 3,6 | 1.0 | 0.2 21 69 | Xanthic Ferralsol
s 12,4 11| 7.6 | 04 |02 ] 14 |3 L

MP i 30 15 "1 8,6 | 0.9 | 0Qd1 7 135 .

as 120 117, | 3.4 | 1.0 | 0e1 o;z‘% 19

MP 38 | 19 40 | 142 | 02 {4 |58 Orthic

ga 21121 175¢4] 0e7 | Q31 4 173 Ferralsols -

ar, 2 |24 |12.2| 11 J 03 12 }26 |

sp 43 | 25_] Ta7b 09 | 0s3 } 10 19O

sA 124 | 26 6.3 ] 242 | 042 0.17} 74

o121 127 | se] 1.0 [0 | 47 |92

sh 26 | 46 4.9 | 1.8 | 03 3 |61

s, 58 | 21 549 | 240 | 048 4 |60 Xanthic Fer. Is4l
MP T2 43 G2 | 242 0.1 10 b1 Khodic Ferralsol

+ 003 NHC1




TABLE 2,SELECTED ANALYTICAL DATA FROM'SOME MODERATELY SUTTABLE FERRIC
LUVISOLS AND HIGLY SUTTABLR CERCMIC CAYBISOLS. AND EUTRIC FLUVISOLS

Soil Map of the

Profile | Olay | 080/ | Ore. | ¥me/| P | Bese

rumber % 100g { % ' | 100g | ppm | sat "6 | World Unit

sa 3 | 17 | 1071144 |03 | ]| 55 |

sa 24 | 24 | 10,7 | 1.2 0.4 | 15 ] 68 | Ferxio luvisols
- MB-—40 56 ..13.6 | 1.4 |06 | 7| 82

mp 71 | 3 | 28,0]1.3 |04 {. .6|.95 |Chronic

we 7 | 3 |26 |1 |05 | 127|100 |cambisols

w o | 16 [ 16 |23 o5 |1e6 | e .| |
SA 83 16 | 15 2.7 [ 0s7 | 52 |.93 | |Eutric Fhv_i_aolﬂT '
Mp 12 | 18 | 18 114 |07 g .93 | |

+ Olsen ]

.‘
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TABIE 3. RELATIONSHIP BETWEEN ALTITUDE AND PEECENTAGE ORGANIC

CARBON AND CLAY TO

A DEPTH OF 30CM OF SOME SOILS I THE REGION

Profile Altitude (lay | Organic Soill Map of the
rmber inm % b | World Unit
sa 82 871 8 Ol Ooarse Butric Fluvisol
SA 106 1829 © 5 - | 06 - Ferrelic Avenosol. ..
ea 17 1527 | .4 |04  |Camdic
sa 1 1908 | 11 0.7 Arenosols N -
he 38 | otter |19 ) 12
e 56 1333 11 140
e 30 1o |15 ] 0.9
fsa 43 1537 25 049
SA 120 1670 17 1.0 |
84 .12 1713 11 Ocd Ferralsols
sa 121 1770 27 140
|sa 124 1775 26 242
MP T2 1804 43 242
tsa 21 1814 | 21 0a7
sA 2 1855 24 141
1w 40 1082 58 144
SA 24 1772 24 102 Forric luvisols
Isa 3 1860 ] 17 141
MP 12 770 18 144
SA 83 867 16 247 Eutria
MP 80 913 16 -238v" . 14 Fluvisols .. §
MP 23 1017 52 2,6
w7 770 32 1.1 Chromic Cambisol

T —
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TARIE 4, SELECTED ANALYTICAL

*

-hz_m FROM SOME NONARABIE SOILS

| Profile cay | cmo/ | ore. | ¥m/ | P |Bese | Soil Map of the -

1 mumber % | 100g . oh - 100g. ppm sat?d%| World B‘ni‘b;
w o2 113 |16} 2.2 | 0 | 11* | 88 | Sodtc Butrio Regosol
w 95 | 16 |13 | 1.0 | 0s4 | 0.,57) 100 | Sodto Caloario Regosol
sa 74 11s f11r |10 Lo {44 | 95 | Sodtc Butrto Cambisol
WP . 3 17 1 6.4 ] 07 {02 113 | 92 | Sodto

{mp1e3 | 23 |92 | 18 | 06 |- 93 | Eutric

tsy 69 | s6 le0.3 | 144 | 05 J18 {178 | Gleysol
SA 94 32 26 240 233 3 73 Glayic So enetz

lwe 18 | 67 {27 | 1.7 |10 {18 1 79 | Pelite
MP 47 57 35 - Tel 0.3 4 92 Vertisols
e 11 | 40 |26 | 1.2 | 95 |09 590 | 8odtc Eutric Fluvisol
MP 21 19 22 5.0t ] 1.0 |11 | °90 Eutrio Fluvisol
MP 23 52" los | 2.6 |07 {43 | 76 [Futric Fluvisol

(imperfeotly drained)

+ QOlsen
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APPENDIX 6&: CROP ZONES IN EAST AFRICA

The diagram Delow shows the attitude requirements of crops and vegetation with so-
me adaptations for the Southern Highlands of Tanzania (Acland, 197); Agriculturat

Division, undated, Jakobsen, 1979}

i T - - ] T T .. 1.1 I 1 1 l-_._ R i } A“nudel
- Ty L I fx) - .
o @ o o PR N o - [ o in Metres
o 4 o Q = ca 929 o o o o
=) o o o oo D0 o o (- o
i 1 [ [ Y T 11 [l 1

~ Crop zone IV
= — Apples, plums
== peaches, grapes,
apricots, potatoes,

Temperate gra -
sses and clovers

Pyrethrum

Crop zone 11

Tropical grass
legume leys

A

Gt 2D - - Wt
- T oy @ & Finger millet

B T Locw T

AT e’

- - - - - = Soya,sisal
- — - - - - Bananas,citrus

_ _ . -+ - -.Pincapples
. {canning) -
R Pﬁt-,tuud*' J
-, tobacco 7 ¢
Cassava, cowpeas,
groundnuts,
T mangoes,
pawpaws, simsim,
sugar cane
, - — =~ Rice
E—=A4 Highly suitable w - - «Cotton

T ——J Marginal ' Crop zone |

- - , - Cashew, c0C03,
SRR Not suitable coconuts

Fig. 7. \CROP ZONES IN EAST AFRICA

B
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MEAN ANNUAL RADFALL g,

UNIT DESCRIPTICNS AND INITIONS AND
THODS OF MEASURING LAND SYSTEM PARAMETERS.

Parametors are discussed in the same order that they eppear in the
land system descriptions,

AREA
Areas were measured from a grid everlay suparimposed on to Map 1.
The minimm square size oounted was 0.6 l:m ¢

GEOGRAPHICAL CO-ORDINATES OF CENTRE

The geographical co-ordinates of land system centres were estimated
frdin the 111000 000 Tabora map of the International Mep of the World
series and the Lake Nyasa mep of the Afrisa series,

Maan anmal rainfall was extra.polatad from very 1imitad rain.fa.ll

'.data. The figures are very a.pproximte and should only be taken

as indioa.t iVBo i

Cm

GENERAL MORPHOLOGY RS

General morphology 1s a basic simple desoription of the land eystem
aocording to texture, modal slopes and five basio land units: plains,
ph%éé.u::, valleys, hills and escarpments, Texture iz a gross measure
of drainage density (see! Topog:.'éphy')'; '-_Definitidna of terms used are
tven in Table 1 which sbould be compared with Figume: 4, All values

a.re at a scale of 13150 000, Modal slope classes were defined aoccording

to d.egree ranges as shown in Table 2, Approximate percent conversions

= ‘a.re alao given.

mm { TEXTURE CLASSES = After Rackham (1972).

Y. ¥5.0 m/im’
| Moderate 2,55.0 kn/k’

1 coarme > 2.5 kn/ka ;
l
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TABLE 2 SLOPE CLASSES

Clase Slope

Degrees _ %
Flat <05 <1
Very gentle 0,5—-5 1=5
Gentle | 36 5-1045 -
low modemte 10 | 1054745
High moderate h0wt5 1T 527
Modl.era.taly steep { 20 27=3645
Stqep b 20.. > 36.5

T
3

!
|
g

Bagic land unit descriptiorg

L}

gxg"ammlly self-evident. However exaot

difinitions are rnecessary to decide morginal situations. & meihod.

of distingeiphing guch situations is given in Figures 8 and 9%
but Basically plains and ploteaux encompass all laondscapes with
slopes less than 6_0. Plains are ot the some level as or lower

‘than their surrounds, whepeas ploteaux
' to > 50% of their boundary). Londs

arve upstanding (with respect

oapes with sloﬁeﬁ greater than

£° are termed hills, volleys or escarpments depending on vhether

they are respectively upstanding,

depressed, or 2 combination of

the’ two with respect to thelr surrounds. Subsidiary units, prefixed
with the word "with", are only inoluded in the general morphlollogy

desoription if they ocoupy more than 106

Descriptions of ruggedness, which is explained and dofined in the
'Popography’ gection, and actunl values are included under 'Genernl
moxghology" s Descriptive categorfes are taken from Map Se

ROCK

Rook extent and angle of dip clasees are given in tables 3 and 4
reapectively, Where anglesof dip were nbb indicated on geological
mape, they were eatimated from gtereoscopic examination of serial
photographs, Rock types are grouped into series and 1isted
according to age (intrusive roclks and oldest first)s, The most
extensive series is underlined.

e

of the land system (Figuzre 8)e
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TABLE 3, EXTENT CLASSES — After Rackham (1972)

Very Limited | <25

Linited | 2550 -
Extensive N 50-7%% .
Very extensive > 7%

e

TABIE 4. ANGIE OF DIP CLASSES - After Rackham (1972)

Horizontal ot -
Yery gentle 1..50
4 Gentle. | 5-10°, -
Moderate - 1m0
$trong 2045° | e
Steep. 45-90° T
LOCAL FELIEF

Local relief istheaverage vertical height differenoe' bo'l:ween 'I:he valley

bottom and the nearest a.d;ja.oent interfiuve crest, Where ava.ila.ble, va.luos

were taken from 1:50 000 scale advance ini‘ormtion aheetag but moat

valuee were estimated fron sterecsoopic examination of aeria.l photog:aphﬂ.

Altitude values were dorived as indlcated in the ‘Topogrephy sections .
GEOMORPHIC PROCESS o . g |

The goomorphic process terms used are broad, representing generalisedn
processes affecting large areas of landscape, as listed in§ R,

King (1970). More detailed and ewact terme are considered ina.ppropiat,e.
at this scale. The term peneplanation’ can be.oonsidered as the 'slow
flattening of divide slopes’ resulting in "milti~convex profiles"
(Wooldridge and Morgan, 1957). “Pediplanation' is the parallel retfeat
of escarpments conocomibent with pledmont enlargement (L C King, 1953},
Where slopes are moatly governed by fluwdal downoutiting, the term

‘valley incision' s used (R B King, 1979), 'Alluvial deposition"
refers to both riverine and lacustrine deposition,




X Substitution - A Decision Tree

—~—NWVN—

Dominant I Extent of i Subdominant
{ }
{sbove x-b-c) | X | (below a-b-¢) .
r L ] L
*l'll LN X 1 I‘
__ > K% of totat unic | No
I depressad (V) "
[ Yy qrN—
M
b depressed | N0 | Relation to i —ww—| Yes > 10% of tocal unie
! boundary o - external — _ __ upscanding (H}
I sbuspan | . ::....-r adjacent units ! b o -
LB _ B N 'Il'lh
“ " 1 Yer |—MNA
N
. o e — -I..:I..l‘l,l;-}..n!il.xl_ bl r b0
e ‘ o
> 50% o > 50% I > 0% of reual une _. fe 4 > 5l% drorszzad | i | . i
perimeter {° v’ perimezer upstanding w.l.l...i. -t Loundary m.u uts ! Anld “ A —
Yes |77V, depressed upsiznding “! ML f.\I-” P& m _
Yes
A No Ver VAL, T
AN e [ i
| - I
Xay Kak ) CITAY, XeY > 15X of tocal unit
upstanding
| l !
r‘|llll'| IL
—Mow—| Yes YA} Ne
»
XsH+E X=E
FIGURE 8 A decision tree for the substitution of X in Figure 8 (after King. 1974) brepnee e e
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DOMINANT LAND FACETS

P = AL

& 1and facet "is a part of the landsoape, ususlly with simple form on

e partioular rock or surficial deposit, and with soil and water regime

that are either uniform over the whole of the facet or if not, very in

a simple and consistent way, Dach land facet is sufficiently homogeneous
over its extent to be managed uniformly for all but the most intensive

kinds of land use u(Webster and Beckett, 1970). Land systems oonaist of

a reou:c'ring pattern of land facets. A dominant land facet is one "ocoupying
more than 10% of the area of the land systenm "(R B King, 1970}« Defiditions
of land facet terme used (excepting those which are self-explanatory) are
given below in alphabetical ordeT. The nzmes refer to ‘land facets deqcxribed
within Tukws Region for this particular projects MNost of the terms have
been taken from a similar survey copducted in the neighbouring Norj;he’rn and
Luapula provinoes of Zembia (Mansfield and coworkeXs, 1976) and are
veferenced as such. Namee should not neceasa.rily&)e considered as unlversally
adopted geomorphio terminologye -' S Ceet

X

The dominant land facets within each land system are 1isted in order of
decreasing oxtent within the land system. Modal slope ¢lass and slope shape
of each land facet are also includeds Where no slope class or shape is "
given, the slopes are flat and planar bresmctively, except for pledmonts which
are always concave, The name of the land facet is underlined. Sometimes
the slope class is included in the name to distinguish it from land facets
with the same geomorphic form put different slopes |

Allévial fan

t41luvium deposited by a stream emerging from an esgarpment is called

an 'alluvial far’ {Mansfield and coworkers, 1976)e It is charactérised by
a distributa.y drainage pattern and ite plan shape regembles that shown for

that drainage pattern in Figure 11,

Bacicland

Backland is "the flat usually swampy land between the yewse (or channel
if there is no levBe ) and the floodplain odge (Manafield and coworkers,
1976)

Bajada
. t - -
Where a.l_luv@.l "fana coalesce: into an apron of deposition along ithe length
of an esaarpment, the term bajada 18 used” (Mansfield and ooworkers, N
1976), ' \

_
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Dambo

The searcnally waterlogged grassland in the valley bottom, but exaluding
the floodplain if present, is called & "dambo" (Mansfield and coworkers,
1976)e A 'dambo is a narrow feature, often very gently ‘Bloping, usually
ocoupying a width mich less than the land facet upslope from it

(usually an intexfluve), It is normally distinguished from the upslope
land facet by the meed ecotone from woodland to grassland produced:

by the aeé.eonal emergence of the water table, Often there is no landform
break between a dambo and the land facet upslope (Mansfield and coworkers,
1976)s ‘

Delte |

Riverine deposition into a lake oha.ra.cterised by a distributary drainage
pattern (Pigure 11) is teimad a "delta“

Dipelope
Resistant rock strata with a gentle angle of dip cen produce an asym-

' metrical ‘cuestar ridge with the angle of alope of one side of the ridge

parallel {or nearly so) with the angle of dip. Such a elope is called a
“dipslope,

Dissected .pledmont .
A diaseated piedmont im 4 .plédmont {qeiv) with a convex prafile pirallel t¢
the escarpment (Mansfield and coworkers, 1976).

Floodplain
A "floopplain is the valley flat through which the river flows"

(R B King, 1964)s It might be regularly flooded or only occasionally,
vut all floodplains (unlike a river terrace-seé later) are flooded at
least some time, Flocdplain soils are deposited by rivers,

Flood benoh

Where a floodplain has been incised, and another floodplain developed
below it, but the higher 1s still flooded during exceptional floods, both
floodplains are termed 'floodplain benches" (WOQdyer, 1968) diﬂtinguished
from each other within any one land systenm by prefixes Thigh', 'low”
pometimes 'middle' or some other distinguishing charactéristic, Wr,' .
& low floodplain bench within one land system is not necessarily at the -
sgme relative level aa a low floodplain bench in anothsr land system, and
their flooding regimes might be totally different, Furthermore they L
do no} recessarily correspond with the group 2 Boil~physicgraphic umits
deto vibed in the 'Soils and Land Suitability' seotion, The oorrelation
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between land faoets and soil~phyaiographio units for each land pystem is
indicated under 'Soills' .

Interfluve

nInterfluve! is the most common fand facet and represenis & smoothy
usually oonvex (but sometimes with a flat crest) slope exten@,ingfi%ﬁi the
uppet 'édé“?‘é‘f"the-. gambo (or gemidambo) in one valley to the/upper edge

of the dambo (or gemidambo) in the adjoining velley. Tf there 1s no dawbo
(or semidambo) present, the boundary is taken as the valley bottome Where

- v

-

the inteffluve has been srunoated Yy an escarphent or a valley, it is
gtill called an interfluve, although it does not attain the full extent of

a norral interfluve" (Mansfield and coworkers, 1976)e

Lacustrine plain

w & plain vhich was formerly occupied by a lake is called a -lacustrine
plain’ "(Mansfield and coworkers, 1976

Lacustrine terrace

A lacustrine terrace has the some orglin as a Jacustrine plain but has
been dissected into a murber of ‘o 1bliers or one or few distorted
fragments.

-

leyea
A levée. is the low ridge alo.g a river produced by “the sudden loss in
$ransiorting power when a river overspreads its banks’ { Thornbury, 1954)

Mbuge.

An Mbuge 1s a wide flat seasonally waterlogged alluvial plaine It 1s

o distinet landform unit with a aisthot wreak from land facets upslope

from it (unlike a dambo). Tts width is often greater than that of land
facets upslope frbm it, and at least greater than nalf the land facet upslope
(nplike a dambo, except for the Zambian 'hanging dambos" (Ma..nsf ield and
coworkers, 197(){-,'" '
Piedmont

The conocave slope below an escarpment is called a ‘piedmont' (Mansfield and
coworkers, 1976) (see Figure 10).
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10, DIAGRAI SHOWVING FLATZAU AD VALLIZY LITETIUVES (Ban AND mp»
RESPECTIVILY) (APTER JWISPIZLD A CONORKIRE, 1976)s OTHER LAID
PACSTS SUCM! ARS S POLLOWS: o = BSC.ITHOm

Interfluve rermants on dissected Planation surfaces are called plateau

interfluves (ilansfleld and coworkers, 1976) (F1eure 10),

iver terrace

*Where a floodplain or valley floor has been incised
flooded, it is called a

$ 4 = PIEDONT e = VALLIY,

such that it im no longer
'river Terrace™ (i'ansfield ang coworkers, 1976),

Senidanbo _
Where the vegse‘ation on a damho is bushed op
8 *semidambo’ (1‘ansfield ang coworkers, 1976)

Strand plain

"The sandy deposit formec in lakes across 2 river mounth or similar re-entrant

is termed 2 'bar', Where a number of bars have conbined into an undulatory
foreland, extensive alon; the coasi, the texn 'stpang plain® is uged, The
depressions in a etrand plain are called 'swales™ (lianstiee and aoworkers, 1976).

Sirand pleins in the Rukwa Valley ave no longer found along the shore of lake
Rukwaes They were formed when the lake wag 2% a hisher level, ' '

wooded grassland, it is called

Valley
"ihere the >rofile from the valley bottom to the int
interrupted by a change of slope, the temm ‘valley?

below the change of slope” (lansfield and

exfluve ocrest is
i3 used for the area
coworkers, 1976) (Picure 10).
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Valley intexfluve
The term ‘valley interfluve’ is sometimes used in land systems oomprisdng:
dissected zum s of transference (Moss, 1968) between two planation surfaoes
%o distingulsh those interfluves on the younger surface below (Mansfield
and coworkers, 1976) (Pigure 10).

Ty

MODAL SEJPE CLASS.

Modal slope olass velues are giifén in Table 2, They were mostly estimted
from sterecsocopio examination oftaerial photographs together with ground
osevation and measurements al soll sampling sites §Map 7) with Abney level

or clirometers -

DRATNAGE DENSITY CLASS
DIrainage density was defined in the “Tgpography' section. Olass aga_igmnenta
were estinrife.d by comparing Figure 4 with 1:50 000 sozle topographic maps .
or aerial photographs, An 'exceptionally low class, 1ess than 0,625 X/l
was also addeds R A '

. )
.

DRATHAGE PATTERL | LT
Drainage pattern terminclory s faken from Figure 1

CROMORFPHIC HKISTORY

Geomorphic history denotes age and mubsequent development of the planatiom
qurface on or from which the land system s doveloped (see under

'Geomorphic History' in npopography’ section for a fuller discussion).

"Mhe term 'extension' 1s used where a plamtion surface is extending

velow and in frout of a retreating escarpment’ (Manafield and coworkers, 1976)e
Wheree the land system covers a aissected zono of transperence between twe
planation surfaces, geomorphic stage names have been used: "youthful"
dissection is similar to 'Pw V 1In Figure 8 exaept the V peroentage lies
between 20 and 50, Where less than 50% of the older planation surface is

present, the term npature’ is used.

AGRICULTURE
The land suitability of dominant land facets (and sometimes agriculturally

impoftant subdominant ones) for maize, ootton, flue~cured tobacco, Tice
and irrigation are indicated according to the principles disoussed in the

*Soils and Land Suitability” seotion.
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TABIE 24 C/POSITION. DWNSITY, MPAN Refel 17F7

- & -

DRV FOR TITETA | SAMPLE SITE:

AND WESY R4 QBT

- | pensity | 2. | Besal
““Species’ 7 | (trees/ha) va8al a4 onsity
aea(m?)
s - L , ] SIS P
Brachystégie spiciformis 39.5 0.05 | 2.0
Qzoros reticulats . | 6.3 0.0z 1 1.34
Agacia macrothyrsa '-3.3*.8' 0,03 "] 1.0
Igsoberling sngolensis 20,1 0.04 0.8
Pterocarpus tinctorius 14.8 _ ..0'0"" 1 0.6
Brachystegia 8ps 14.7 |- 0.02 0.29
Albizie antunesisna 2.2 0.01 | 0.22
Cémbretum capendiculatum 2,2 0.01 | 0.22
PLiiostigma thorningis 2,2 001 7 0.22
Combretum sp. 10,6 © 0,02 | 0.2
Pericopsis angolensis 1-10.6 | 0.2 | o.
_ Brachystegia allenii 6.4 0.03 0.19
" Acagia Sp. : i: 2.2 0.08 10,18
Brachystegia x hongifolia ° 2.2 0.07 | 0.15
. Uapaca pilosa 2.2 0.05 0.11
. Combretun gueinzii’ 44 | 0,02 | 0.09
| Syzigium guineense 2,2 0. 0% 0.09
Par@ri curatallifolia - 2.2 0,04 -] '0.08
Pseudolachnostylis meproneifolia 6.3 ' 0,01 0.06
Dembeya Bp. ‘ ' 4.4 0.0%+ 0.04
Strychnoe cocculvides 4.4 0.0% 0,04
Swartzia medagescariensis 2.2 0.02 0.04"
Commiphara sfricans 4ot | 0.006 | 0.003
Protea sp. ' ' 2,2 002 | 0.004




. Terpinalia cerices

TABLE 3, O PPOSITTH. DRISYTY WEAN RASAT, _AREA AND MRt RAGAT.
TrreTmy. WOR KTRAYTO-TPILE Sgﬁa@ﬁﬁ.l_& *“ -~ .
,. Densit Nean Besal
Specles . . o ) -(treesffxa a.]:-;za](.mz) density
Brachystegie spiciformis 103.1 0.04 4o
Qbi.zia antunesién_a_ - L i8.1 0,06 7] 0.9
I’terOUarmm angolensis 27 003 - 0.8 . ..
-:D_lplc:rvnchu_s condylocarpon 50.4 0.0 0.5 -
Trichlia smetica 4.5 0.11 0.5
‘Peuhimia sp. 27.1 0.01 L0627 ..
Polysias arbersiana 4.5 0.06 - 0.27 -
Pericb peis | angolensis 9.1 0.02 0.18
Ochna 5p. | 9.1 0,01 L 0.09 .
Peeudolachnostylis maproneifolis 9.1 0.01 EeT: A
Acecia Sp. 18.1 0.004 0507
Crmbretum frogans 18.2 0.004- | 00T . .
Acacia tortilis ' 4.5 0.01 . 0.05 . .
' Combretum Sp. 4.5 0,01 0.05
;_soberiigii angolensis 4.5 0.01 . 005
! Combre tum peidiodies 4.5 0.002 0s61
Terminallia kaiserai’)m 4.5 0.001 0.0 ..
Combretum Sp. 4.5 0.001 0.01.
4.5 0.001 - | 0.01.




TABLE 4, "MPOSTTI(N. TENSTTY. MFAN BAS0T, AREA AND MEAN BASATL
. DENSITV PO® TNYONGA ~ 1 SAMELE SITE.

ke

Spectes. . Deneity | feen | Besal
T e (trees/ha) { a~ea (m°) | density
Brachystegia spiciformis 64,8 0.05 3.24
Brachystegia boehmii 62.8 0.05 ~ | . 3.14
Pterocérpus engclensis 56 0.05 2.8
PBeudoiachnoatylis magroﬂeifoligJ 56.7 0.03 1.1
Pericopsis angolensis ’ 14.2 0.11 ~1.56
Albizia sp. 28.4 ~8.11- 1.14
Terminalie cericea 35.5 0,03 2.9
Flacourtis indics 20,3 0.03 - 0461
Beuhinie &p. T 20.3 0,03 - 0.61
Polyscias arbersiena 7.1 0.06 0.43
Combretum sp. ' | 20.3 0.02 041
Oldfieldie dactylophylla 7.1 0.05 0.36
Hymenocardis acids 28.4 0.01 0.28
Faurea ap. 3545 0.002 . 0.07
Ochne sp. 7.1 0.01 0.07
“Acaela 8p. Tol 04009 0.06
Strychnos madagascariensis 14,2 6.001 0.0
| Diplorynchus condylocarpon 71 -0,-001 - 0.007
Protes sp. T 0. 001 0,007
Farinari curatellifolia Te2 0. 001 0,007
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TABIE 5. C OMP(ET'F'[ (e

il

~ 45 -

T“'""T‘*]'TY FOR INYONGK = 3 SAMPLE_ ‘SITE.

e e — taa - . N

DENSTIY MFAN ™.R4T, SRTA AND I\:IE‘.AN BASATL,

Basal

Pogrosperzum febrdfungum

T2

- : Density Mean é
Cspacten - - om0 | pasar .
| (trees/ha) | area (a°) [ dsmeity .
Bzﬁcl;ystegg spiciformis 79.7 0.04 ) "3;_1.9.
Pterocarg‘ angolensis | 100.6 0.02 2
Lonchocarpus capasa ' : 7.2 0.14 1
Hymenocardie acide 35.9 0.02 0,72
Brachystegia microphylla 17.2 0.04 0.69
Pseudolachnostylis maproeifolde | 64,7 ] 0.01 0,65
Diplorynohus condylocerpon 50.3 0.01 0,50
Syzigium grineense 23.6 0.02 0,47
Brachystegle boehmii 21.6 10,02 0,43
Albizia vesicolor 17.2 0.02 0.34
Albizie sp. 17.2 0.02 0.3
Combretum Sp. 17.2 0.02 0.3
Faures 8p. 17,2 0.02 0.3
Perminalia cerices 64.7 0.004 0.26
Terminalin ,0'lis 72 0.01 70,07
Sehrebera trichoclada Te2 0.01 0-07
Acacla tortilis 7.2 0,01 0.07
Eauhig;a 8e 7.2 0.01 0.07
Combretum gusinzii 7.2 0.01 0.07
0.01 0,07
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ABLE 6, COMPOCTFION, DPNSITY WRAN BASAL AREA ATV MBAN .
RASAL DRENSITY FOR MPAITIT™ % wvik SITE,
S T

: , _

Speciiaa 1 Dans:l.ty ‘ !:::21 Pasel, o -
1 1 ' : S
e e ) [T

Brachystegis ‘spibiformis | 107 0.06 €ed

Ptero':_carpus tinctorius ‘ 5 és 0.05 _1.3 s

Albizia sp. . , . ‘g 0.08 0.72 9

Pterogarpus angolensis . ' o7 0.03 0.5‘1

Anisophilea pamifera LY 0.02 0.45 . .

Uapace kiridans 12 0.03 0.24

mtﬁfoem africanum 6 0.03 0.18

_Igbe{ili_ni_s_.- angolensis 6 0.03 0.18

Feurea sp. - 3 0.05 0.15

Hexalobus manopetalous 3 0.05 0.15

Xeromphils obvata 3 .05 0.15

Ochna afropurpures 6 0.02 0.12

Ochna sp. 3 0.03 0.09

Polysias sbersiana 3 0.03 0.09

Doscia salicipholia 3 0.02 0.06

Diplorynchus candylocarpon ) 0.01 0.06

Mapronea africana 3 0.02 0.06

Monotes afrjcanus 3 0.02 0.06

Crossopteryx febrifuge 3 0,01 0.03

gombretum gueinzii 3. 0.01 0.03

Ximeria caffra 3 0.01 0.03

Hymenocardis acide 22 0.0M 0.02

Protea sp. 3 0,001 0. 003

Paorogapermun febrifugum 0.002 0.006
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DABLE 7. < TTTTOVCDRNSTIE, WRAY TSAL AR AT 1T
preat, DENSITY, FOR MUAZ WI»ESITT*’_ o
L)
‘ i Density |Mean  |Basal T
Bp#cies b oeal . ot el '
B (trocs/is) |ores (u) |emsity |
' Brechystegie zllenti 9.8 0.9 |es T
| Uapacs fifiiens - 13.2 0.3 33T
Brechys tegz' ia gpioiformis 6641 0.08 | 2.6
Brachystegia bussel 15.9 0.16 | 2.5
Polysias abersimna 7.9 0.23 1,82
Brachystegie microphylle = 2.6 0.13 | o.e8
Monotes africanus '- 18.5 0,03 0456
Acacis: 8D. 7.9 0.07 0.55 T
. Erythrina sp. 5e3 0.01 0.53
Combretum Sp. 7«9 0.03 0.24
~ Dombeya Sp. , 5.3 0.04 0.21
| Pariari oratelleifolis” 5.3 0.04 0,21
. hcaci® xbnthophlea . 5.3 0.03 0.16
. Pericopeis angolensis 5.5 0.0 | 0,78
Mgyengela" ¢ 749 0.03 0.16
Sterogpermun kunthianwm . 2.6 0.05 10,13
Allophyllus ebysinious 2.6 0.05 | ©0.08
Copbrédtum capendiculntum 2.6 0.02 0.05
Faureh §pp. 2.6 0.02 " 0.05
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TABLE 8, COMPOSITION, DENSITY, MEAN BASAL AREA AND
MEAN BASAL DENSITY FOR NAMANYERE SAMPLE STTE

S

Density Mean Basal
: basal o
(trees/na) | areaft) |density

. : T S P
Brachystegia mengs 43 0,07 -~ }3.01
Polysciss sbersians b1 Lo g

Swartzial oa:ienaia - 3 0403 | | 0.2
w-teg buBse:L - : 7 0.1 0.7 .

Acsoia meorothyrsa I o002 6034

Combre 8D . : 30 | 0.01 __ —"*5.._3

J_ mminm-semglénais - T oo T3

- |alpiats L2 | o.04 " [d.28

o . 001 j0u4
- o2 “|oas

3

7

7

7

7

7

7 0,02 10414 .
7 0,0  [0.14
| oo fouia
3

3

7

3

3

3

3

3

3

3

04037 71049
0.05 | 0.09
0.0t  |0.07
0,02 7" | 0,06
0,02 | 0,06
0,01 | 0,03
0.004 |0.01
0,002 | 04006
0,002 0.006




TABIE 9. COPEFCGITION, DENSITY, MEAN BASAL AREA AND MEAN
BASAL IENSITY POR KABWE SAMPIE STTE,

. “ | : Density Mean C ‘Basal
Species S ae .ha.sa.l L
~o | (trees/ha) mﬂ@m) gensity . |

r y - v - = - L
| P e R

I,‘[._goberlinia.. gg;g lensis ; 94_00 0,09 =i G i
ochystegla mngm | oo ] 0,08 <o | A8 e
lory: ous condvloca.;:'pon V134 0401 -471:-3- —---.—':.Q.
Egeudola.ohnos-l_:xlm mmmgolm . 58 0402 2 - S
Drac chystegla sp;cifo ’ © 20 0406 <o 162, . oy |
‘Bachyntegis sps " 11 0,08 10488 ..
Pherocarpus g_xggglensis 127 0,03 -:-| 0u8... ...
‘Pterocarpus tinctoriug - .22 0403 -~ | DaT. .
1 polysins aberniana iz A BT 0u02 .| Qa3 )
‘| terminalin ceriges N 3 0401 -~ =] 02 . -
Beuninia spe 5 0,02~ 4 oat .}
|ziziphus micronate o 1 10 | 0.01 0.1 .
Combretum . 8pe . .16 04004 - | :0.06 .
Grewia sps - N 0,61 -t 0405
Ochna Bp.- - ' " .5 0,01 - 4.0.05.. ...
Dogbeyn Bpe | S - 10 0,003 ].0.03 . .
Pericopsis ango jepsis - - 16 04002 1 0,03
Annona aegg@lensis " ' ' 0,003 . {-Q2.02
rossoptery X felmifuga - 0,003 .| 8.02
Mh_.n_'@g__cocculoidea 10,003 = . § 0,02

TR
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TABLE 10y COMPOSTTION, DENSITY, MEAN BASAL AEA AND MEAN

3

“BASAL TENSITY FOR MPANDA SAMPLE SITE,

o T T }Density- - -} Mean ... | Basal

! Species £ ! Basal .

| : Qtrees/ha) a.rea.lh ) | density !

siosarpus ahgolensim - 80,3 - | 004w Be2. i
Ebegia nitifula ' 3.7 0456, 2.07. -
Bachysteats booknil - 6842 0.03 | 2,05 *
Mmgif__ | 45,5 004 |18
Albizie s2.. o odee . et g
g:_qsso;gtem febrifuga’ Ted 0,41 - ) 0.81 - -
Douboys. Shipgsoe . 37 o008 Lo
Lhw Qﬂ‘ﬂr_’é : ! 367 041 - S
Pa.r:ma.ri Mtellii‘olm 9‘33) 0.04 0.37.'“_ g
Erico;gg:.s angolensis. zf( 0.09  } 034 !
Terninalis mollis 10.8 0,05 | 0.32
Burkea a.ﬁ‘ica.mzs , BeT 0.08 0,3
Bauhina * €pe SO 7 o4 0.04 - | 03
Peorosperyiun febrifusun’ BT 0,05 | 0411
Terninalis kniserand . 10,8 0,008 | 0509
Gosbretum gupinzii - 3.7 04007 0,09
hanonn semegalensis - Te4 0,01 0,07
Dombeyn 8De . ;357 0,02 0.07_.,' h
Diplorynohus gondylowarpon Toh 0,001, | 0,07
Apgsophy}leg ponifers 3,7 0,008 - | 0403
Peoudolaghnostylis maproneifolia 347 0,005, | 0402
Markhanis obtusifolis 943 004 | 0%
Albizis Mbinis antunesiama "3, | 0,002 0,07
Faurea 8ps 347 0,002 0,007
Combretull BDe LY 0,001 0,004
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11. COMPOSITION, IENSITY, MEAN BASAL A.REA AND

B A

TABIE |
. VEAN BASAL TENSTIY FOR WESE SAMPIE STIE, -~ -
o |
1. o0%:d ) Densi‘by - Mean 3339'3;
SPGOiBB ("‘““;-‘;;J o bwal | ' :
| (t&'aea/ha) a.nae.(mz) density |
Mm&__ 9543 0,08 SR & g
‘B_r_a._hya_‘b_eg__ spiciformis 63 0,04 2-‘5 N
Cogbretud gae__i 1747 0,06 RER!
Brachystegia ©ps - 1046 0,07 0.4 4
Morminalis mollis 4345 0401 045
Jombretun 8ps’ 1441 04003 0442
Perioopsis angolenais 345 005 0,18
Polynias bgrs;g_.t! 741 0.02 0,14
Erythrina spe : 10,6 0.0 0411
Annona senegalensis Tel 0.01 -0__.07
Bouhinia 8pe 71 9,01 0407
Ximeris caffra 3,5 0,02 04017
Protea BTe 177 0,003 0,05. . .
Parinari curatellifolia 3.5 .o.m:.-‘__-- 004 .. -,
mmbayg 8D Ze5 0091 } 0304
Yeyterms sonogalensis 7o 04004 0.03 -
Uapacs kirkiona - 1401 0,002 0,03
Strychnos madagnacariensis 245 0,003 0.1
Ozoros retioulata: 345 04003 | 0,01
345 0,001+

Aonoia kirkii

0,004
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MBIE 12, COMPOSITION, IENSITY, MEAN BASAL AREA AND
MEAN BASAL DERSITY FOR UGALLA SAMPIE SITE.

[

Mean

Diploxynchus condylocarpon

- Density Basal
Specles bagal
(t:cqesﬂm.) é.reé;‘mz 2ansity
Amachystexls spleiformis 190 0.07 | 133
Pterocarpus angelensis 60 0.04 1 2.4
Pericopsis angolensis 21 0,07 1647
Combretum ep. . 32 0402 0464 -
Combpetum collium 15 0403 |- Oed5 .
MQQM&M 20" | 0,02 | 04
Brachystegls allenti 5 - 0,07 0435
Croggopteryx febrifugn 5 0.07 L 0435
Tapaea Mrdans . | 5 0,05 | 0425
Monghes africams. | 5 0.04 0.2
Magkhauls obtusifolia 5 0,03 0415
Exythrophloem africamum | < 15 0.0 015
Strychnos medagasoariensis i 15 0,01 015
Losgia golicipholia ; 5 0,02 - {. 041"
Anisophylea pomifera 5 0,01 ' 5:-;-0.05
Albgels BD. - 5 0,01 10405
M@gﬂ_ tinctoriug 5 0,01 0405
Hegalobus monopetalous 5 0,01 0,05
40 0,001 0,04
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COMPOS ITION, DENSITY, BASAL ARE: AND MEAN

ABIE 13.
BASAL DBENSTITY FOR UR‘WIRA SAMPLE SITE
Density Mook Basal
Species . basal 5
e - ;-Efﬁeaeﬂm) aveaQn ) denzity

Pterocar El_g angole a81i8 _ _ 65 _ 0,06 343
Drachystegia microphid h 11?’-% 15 {. 0s21.. 3415.

Brachystesia “x Longifolla 32 0,07 2424
Brachystesia gpiciformis 120 0eM 1¢2 - -1
Hemlobusﬁmonopetaloua ;_ 23, 0405 ... 1.15
Brachystegis MODEa . 40 0,02 --0,8
Diplorynohus congxlo;_oar_p. on 40. 0,02 . k08
Poliscias phersioms . 15 0.05 075 -
Erythrophloem a.friqa.num’ 20, 0,02 0.6 .
Combretun ]_)gidoides 10 _ 0,05 0eh
Cussonia arborea 5. | 0.08 0.4 -
Terminalia cerices 20. © 0,01 042
Pseudolachnostylis myroneifolia, 10. + 0402 L 042
Tsoberlinia angolensis 10. 0,02 0e2
Dombeys_ghupagne _ 15 . 0sM 015
Maproneis africari 10 0,01 O
Swartzia medagonsopriensis 5. 0402 - - 041
Combretum gueinzii 5. 0,01 0,05
Albizin antunesiona 5. 0.1 0.05
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8 TABLE 14. COMPOSITION, DENSITY, BASAL AREA AND MEAN BASAL
TENSITY FOR INYONGA -~ 2 SAMPIE STTE.

Density Mean Bamal
b .sal 2 '

| (treea/ha.) a.rea(m } -| denaity
Eectstigla welmtl | 195 | 0.05 5415
Te iis cerices = 2249 0,08 1483
Brachystegia spigiformis B4ed 0.04 1438
Bemenocardia acids - 12642 0,01 | 1.26
Parinari ouratellifolin 4549 0,02 0,92
Flacourtis indica =~ L7V, 0,02 0,69

Pegudolac flis 5Te4 | 0.02 0,57

gaproneifolia : ISR B Y

Terninalis pollis ~ 22,9 | 0.02 0,46
Combretin sp. 22,9 0,02 0e46
Gassia abbm < 22,9 | 0,01 | 0,23
orospermum febrifugum 22,9 0,01 0423
M angolensis - 2249 | 0,01 0.23
Annona senegalensis ° 2239 | 0,01 | 0,23
1plo;mhus co&dxl w 5.9 0,004 0.18
Ochma 8D, 34.4-' 04005 0417
Beuhinin spe . Y 04003 0410
Xeromphis obvata ) “22.9 B K- 0,05
Faurea 6p. 1145 0,003 0.03
Copbretun gueinzii 2249 0,001 0,02
Ximeria caffra 22,9 0,001 0.02
Ormacarpum 8p. 22,9 04001 0.02




TABLE 15 COMPOSTITION,

L

DENSITY, MEAN BASAL AREA AND

- MEAN BASAL DENSITY FOR KASANZA SAMPLE SITE.

Comufphora afrisans

IR 'l?fnsi'by - Mean Basal
i Speciéa, kt-ﬁmesrﬁéﬁ .'ga;g%mz) Bensity:
reaoln polycantha | 12242 0,07 | 755
Baghinia potersisme | 528 0,12 6434
4lbizia wvesicolor 1.7 0,23 7 | 2469
Varkhands obtusifolia 29 0.01 249
Stergulia quinquiloba 1147 0422 1417
Dombeyz 8D 3542 0.03 1406
Kigelia ®Ds 1147 0408 0,94
 Combretun gueinzil 1.7 9.02 0423
Acacia albida 1546 0401 0,06
| Acacia tortilis 546 0.01 0,06
1 Agagia kirkii 117 0,003 0404
Plughea disoorides 17.6 0,002 0404
Antidesne Yernopum 1546 0,002 0.01
546 0,002 0,01




. TABIE 16, COMPOSITION, IENSTTY, MEAN BASAL AREA AND

LA

. S
| L

MEAN DENSITY FOR IKU=KATUMA SAMPLE SITE,

Density

Nean ‘Basal
Speoclss N 2 ST '
(treea/ha.) area(m”) | Qensity
Sterowlia quingquiloba 30,4 | 042 18
Acacia tortilis 12,7 0415 1.9 7
hoaola polycantha 23,7 0,05 - 1.2
Terminnlia gericea 2143 0,05 | 14T
Solerocarye. caffra 166 0k | 067
'Gorbretun . #pe 50 0,01 0.5
Lon homrps caposa 12,7, 0,01 . | 0a3TTE
Dotbeys Spe 342 0,01 00637
Combretun gueinzii 663 0,004 0,03
Morihaods' gbtusifolia . 643 . 0,003 0,02
Bauhinis  ©p. | 146, | 0,003 0,01
Oommiphore afrilane 4.7, 0,002 | 0,0t
4.7, 0,002 | 0,01

Piyllanthus engierd




TABIE 17

CEMEOSTTION, DERSITY MEAN BASAL AREA AND
YEAK BLSAL DENSTTY FOR CHIZI SAMPLE SITE.
- -
T persity | Wean  |Basmal |
. ... . Species .| vasal o
. ' (meé/m ) a-rea.(m?) . aensiﬁi
Broohystegla 8D« ‘470 | 0409 15a%5
Brachystegia x Lopgifolis 120 0,06 L Te2
Brachystegia allenil 57 0.03 44T
Brochystegis bussel 12 0413 4,56
Acacia 8Ds 14 0,08 - S1422
pterooarpis binctorius 53 0,02 1,06
Braohystegin spicifornis 20 0405 1.0
Acaois polycemtha 14 0,04 0,56
Egihrina' 8D T Out 0449
Longhocarpus 'Capass 7 - 10403 0421
Diplorynohus condylocarpon . 80 0.01 042
Comiphora africem. 12 0,01 0412
Dichrostachys cinerea 20 0,006 0412
Piliostigma SDe T 0,01 0,07
Vernosum corplata 7 0,01 0.07
Combretun _ép. 7 0,004 0+03-
Polysias arbersiana T 0,003 0,002
Peeudolachnostylis maproneifolia 7 0,002 0,001




TBLE 18,

(LI
g
[T

OOMPOSTTION, DENSITY, MEAN BASAL AREA AND
MEAN BASAL DENSITY FOR KANKWALE SAMPLE SITE.

—
l

- Density Mean Basal
Speoles ~ - } | dasal. dsnaity . _.
ol Etnaea/has area m2)

. |2ca0ia sp. S 15.8’ 0.28 3,9
Brachymtegis spioifortie ) 5844 0,04 ] 2,32
Combretun gueinzil TR 0.06 086 e
Monotes aericanus 441 .15 0,62
'"M" . 1’4 0,26 0.36 e
 Pardinart curatellifolia 545 0,03 0,17 -
Alblats antupesione 5.5 0,005 0.15
. wulgoris 69" 0,02 0414
tXimeria daffre 4o 0.03 0412

mna ocericea 441 0,03 - 0,12
f____gw febrifgun 1ed 0406 0,08
Polysias -arbersiana 545 0.01 0.06
"Miyfat - 545 0,01 0,06
‘Faurp,  8De 1ed 0.01 0,02
Pilioptigm M 144 0,01 0402
J@mﬂ!& obvafa 144 0,01 0,02
Dighrostachys g@m 1e4 0,005 - 6007
‘Cordia obvata 144 0,004 | 04006
Combretum  8pe 1.4 0,002 | 0.003
Fious 8p. 14 0,002 | 0,003 -
?te@ei&énia amliacea - | 14 0.002.. . |.0.003
|




TABLE 19« COMPOSITION, IENSITY,
MEAN BASAL DENSITY FOR KASANGA SAMPLE STTE.

MEAN BLSAL AREA AND

gpecies Density ﬁiﬁl ) Basal
(trees/ma) | arealm ) | Gemsity
Julbernardia globifloxa 96 0.07 6.T2
Brachystegia bucgsel 28 0,08 3,04
Pherocarpus angolensis 2045 D11 2426
E‘gohﬁtegia ST 20,5 0.1 2.05
Pterocarpus. tinctorius 26 0,06 1456
Diplorynchus condylogarpon 35 0,03 - 1205
Omoroa TuCronata 8,8 0,06 .| 0453
| peendolochynostylis . 6 0,03 ~7 ‘| 018"
mproneifolia T : : Do
Ehretiz 8Ds 3 0,06 « .| .0e18 -
oye 3 0,05 |.0m18 |-
Albizia ontunesians 842 040 0,08
Crosaopteryx febri 6 0.01 0,06
Gombretum 8De 6" 0.01 0.06
Brachystegia ppicifornis 3 0,02 - 9-06
Parinari guratellsefolls 3 0,02 0406
| Conbretun’ Aietnzil 3 0401 0,03
"Mpesha" 6 0,004 0402
. :_ngwgd_é’ pgteg' iana 3 0,003 | 0,009




[V

-

TABIE 20, COMPOSITION, DENSITY, MRAN BASAL AREA AND

-

MEAN BASAL DENSITY FOR KIFINGA SAMPIE SITE- - -

- Spo8tes Density Yean 2 Tasal
(treos/ha) area(n”) | demsity
Acacia t 235.8- 0423 5
Lonchooarpus_capags 11749 0.11 13
Sterculls quinquilobe 1047 | 0.3 3.2
Dosbeyn &pe | 1641 0ul3 2
Combretun fragns ., 26,8 ' 0,04 1407
Bauh nia Bpe .0 2648 0,02 10,547
Combretum gueinzis, ! 3242 . 0,01 0,32
Sterompermun ounthiprum 2648 0,01 0,27
Y Terminalis ceriocea 16.1 0,01. 0416
Pluchea disgorides, 2648 0,002 0,05







	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 
	Page 46 
	Page 47 
	Page 48 
	Page 49 
	Page 50 
	Page 51 
	Page 52 
	Page 53 
	Page 54 
	Page 55 
	Page 56 
	Page 57 
	Page 58 
	Page 59 
	Page 60 
	Page 61 
	Page 62 
	Page 63 
	Page 64 
	Page 65 
	Page 66 
	Page 67 
	Page 68 
	Page 69 

