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1 INTRODUCTION

The Chuka-scuth area, the study area, is situated on the eastern
slopes of Mt. Kenya (Eastern Province, Kenva), see figure 1.

It was selected because of the environmental variation,
climatical it wvaries from humid to semi-arid, geological from
volcanice to metamorphic and physiographical from Mountain
Footslopes to Uplands.

In 1983 and 1836 the TPIP (Training Project in Pedology) of the
dgriculture  University MWageningen in  the  Netherlands  has
conducted scil survevs and related surveys in  the Chuka-seuth
area, as a following up of previcus projects in Kisii and Kilifi,
In clese cooperation with the Kenya Soil Survey a 1:100,000 seoil
map has been prepared. The work will be finished with an overall
land evaluatien of the area.

A part of this work is the preparation of a Vegetatioh/Landuse
map, scale 1:100,000, necessary for an sound landevaluation.

The presented map and the deseriptions of landscape, vegetation
and landuse are based on interpretations of 15868 air photographs
(1:30,000), corrected to the present situvation, Four months of
field work was spend te describe the interpretation units.,

FIGURE 1: LOCATION CHUKA-~SOUTH AREA
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2 GEOLOGY, PHYSIOGRAPHY AND CLIMATOLOGY

dz an introduction te the next chapters & generalised image is
given of the environmental factors of the arez. For more details
see the report GBeclogy of the Chuka-south area by Veldkamp and
Visser and the several soil reports by variocus authors.

2.1 Geology

A major division can be made between the relatively young Kenva
volcanics which dominate the western part of the Chuka-south area
and the precambrian Basement System which doeminates the
part of the area. Going from the past to the present:

In precambrian times (more than 500 million vyears agqo) the
metamorphic Mozambique belt was formed. It covers much of Eastern
and Scuthern Africa. The Basement Svstem which dominates large
areas of Kenya is part of it. It is formed by layers of
sediments, later completely metamorphised. The majority of it
consists of warious types of gneisses, south of Ishiars
predominantly biotite and hornblende gneisses, im gther parts
Hornblende gneisses predominate. In these qgneisses harrow
amphibolite belts occur. The plagioclase ( & feldspar) in  the
weathering gneisses and amphibolites is the source of Ca in  the
secondary  lime which accumulates especially near rivers,
vocally in  the cental and northern parts of the area, the
gneisses have been further metamorphised into granulites.

gastern

Two major types of intrusives are found in the Basement System
vocks: 3 range of granitic intrusives is found in the eastern
part of the area. Mumoni is part of ong range , Kijege and
Klerere are of an other range (all SW-NE}. Outside the area they
continue, The nucleus of these intrusives iIs pure granite, but
e peels are granitoid gneisses. They are formed several
Filemeters below surface and finally appeared after weathering
sefter layers., The surrvounding gneisses are softer and more
nsitive for ergsion. In this way the granite bodies remained
'd roce above the surrsundings as “Inselbergs”. In the noerthern
rt of the area severzl other intrusives dominate the landscape.
-mey differ largely of the Mumoni and Kijege range in consisting
©7 predoeminatly (ultramafic) hornblende gabbros and granulites.
aversl strike in the area iz south west- north east., This
be easily geen in the direction of the Tana river, especially
southern part of it, where it flows straight trough a belt of
#:3tive soft hornblends gneisses and avoids the surrounding
iranitold gneisses,
" the Western part of the area some small granitic Hills can be
Tound,  remnants of Inselbergs like the eastern ones which are

. a3rg

32ly covered by volecanic deposits.
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Quite recently major changes took place, preceded by the
formation of the Rift Valley. Mt. Kenya , a voleane , was formed
and 2.3-2 million years ago flows of Phonelite and especially
Lahars {mud streams, a mixture of water, pyroeclastics phonelite
ang other eroded rocks) covered the western part of the area.
Often these flows were very fluid and could reach distances of up
to 50 km. They covered the area, exept the peaks of the granitic
intrusives. At the end of the flows no real altitude difference
exlsted between the wolecanie flows and the Basement System area,
Cue toc a difference in er031u1tp, noWadays differences of more
than IDD m can be feund.

Roughly at the same time as the activity of Mt. Kenya , craters
of the Mysmbeni range (north of the Chuka area) were active zand
hasalt flows from there covered much land north of our area., A
few  basalt flows streamed through rivers like the Mutonga till
the Tana river (the lowest part of the area}. Nowadays remnants
af these flows can be seen as plateaus. The surrounding Basement
System rocks eroded faster than the basalt (inversion). '

This wolesnie activity changed the drainage pattern of the area
considerably. UOne of the mest conspicious aspects of the eastern
part ef the area are there fore the numerous river terraces (not
s1l of them very easily deteetable). The Tana terraces are rich
in Pyreclastics, the terraces of the Thuchi and Ruguti rivers
centain mixtures of as well Basement material as Phonelites.

Colluvium from the volcaniec area and the numerous Mountains and
Hills rejuvenates locally the landscape. This has had large
=ffects, especizlly after the clearing of forests,

en
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2.2 Physiography

In this description all landform classification names are used as
defined by the Kenya Scil Survey in their internal communication
nr 13, 1578,

Starting at the highest point of the area (2100 m), the slopes of
Mt, Kenya ferm & landscape which is called Mountain Footridges
This landscape consists of more or less parallel ridges with a
zlecpe down towards the east. These ridges are seperated by
vzlleys, differing in depth and width. Four of them were big
snough  to map, they have their origin in the alpine zone on Mt.
KEnya,
‘n the southern part of the area these Mountain Footridges change
=2t 4+ 1300 m altitude into a Plateay with a slope of a few percent
to the east and very undulating topegraphy. The same major
valleys dissect this Plateau , they are however much smaller than
spmwards, Several other valleys are formed in this landscape and
sause a much more dissected landscape. In the east the Plateau is
seunded by a scarp of up to 100 m high. ;
tlarth of the Plateau the Mountain Footridges change into
‘nolesnic) Uplands (1200 m) with anm undulating to rolling
tzpography and with an average slope of mere than 10% directed
0 the east.

"

e the boundary to the (Basement System) Uplands is quite
dual and is on several places interrupted by the & smooth
nsition to the Hills and Mountains of the (basic) Intrusives.
100m altitede). They are of approximately the same altitude as

weetern part of the (volecanic) Uplands, but rise more than
0 m above the {Basement) Uplands. Their topography is in
znersl hilly or mountaineocus (slopes > 16%).

The .Uglands in the Basement System are gently undulating to
v«lling and are dissected by several relative small valleys
oinpaved  to ypwards)., Many emall seasenal streams dissect the

tand , velative desp (several meters). Many rviverterrvaces with a
13t to gently undulating topography are found near the rivers.
Treze rivers <streamed in the voleanic landscapes mere or  less
m3rallel  to each other., Here in the Uplands they flow to one
;Eﬁtra peint north of the Kianyongo Hills where they join and

~%w in the Mutonga and finally in the Tana river.

“riiT oare  quite common, most of them rise a few hundred meters
vove the surroundings and have quite extended footslopes.

“he Tana valley is surrounded by the Mountain range of Kijege and
T;@oni which rise up to 1500 m and some other Hills. Several
“ilometers wide, with an undulating topography the walley
iiminates the extrems sastern part of the area. Riverterraces are
tuite common aslong the Tana, some of them are flat (north), in
EW‘ zouth  they have a2 slepe of several percents (but much less
-an the ether Uplands) and are dizsected. Several wadis (very

& rivers which flow only a few days a vyear) dissect the

nds east of the Tanz. The river bed is sandy and flat.
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2.3 Climate

'n gqeneral the eclimate in the Chuka-couth ares ranges from
mountaneous humid to semi-arid, Figure 2 shows the average annual
rginfall in the area, The correlstion betwesen the amount of
razinfall and altitude is very high. #As a rule of the thumb one
can say that the amount of rainfall in millimeters is the same as
the sltitude in meters. The dominating eastern wind is
responsible for this and causes for 3 risimg amount of rainfall
the west and spots of wet arsas on the Mountains in the east.

o

ure 3 shows the annual rainfall distribution for three
racteristic places, Embu forestry statien (1905 m) for the
hest part of the ares, Chuka (1470 m)} for most of the western
t of the area. Tharaka (914 m) is characteristic for the
t

'r general twe rainy seasons are present , one long (march, april
and may) and one short (october and november), The  amount of
*ainfall in each does not differ. High, in the extreme western
zart  of the area, a&lso rain is pessible in the peried of june
211} september. In jaznuary and february no rain falls,
These  figures show only the mean annual rainfall. Especially in

cemi~arid eastern part of the Chuka-south area considersable
-ariation in annual rainfall is found., Figure 4 shows the amount
* rainfall - in several years in Marimanti (15 km north of
Sekarige  in @ comparable envirvomment),

intall messurements show (figure 5) that a3 considerable part of
"te ovain falls in one day . In two or three showers more than 70%

the  total amount of vain fallst, These showers fall wvery
-t23lly (due to the topography) and it often happens that one
“articular aream dees not receive such 3 shower at zll. In this
3wttt is o2 dre vwear far that area.
et anly  the amount of rainfall is important, alse the
:xivation, which depends on the temperature and humidity. The
simer the zltitude the lower is the tempevature and even mare

TiivrEnt, the lower is the amount of sunshine {due to clouds).
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FIGURE 3&: CLIMATE EXTREME UPPER PART OF THE AREA
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FIGURE 4: RAINFALL VARIATION IN EASTERN PART OF THE AREA
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2 WORKING METHODS

3.1 Introduction

In order to be able to map an area of this extend an efficient
and convenient method is needed. We have chosen for the landscape
quided {=phvsiographic) method =@s “developed by the ITC
(International Institute for Aerial Survey and Earth Sciences)
(Zonneveld 1982).

This method is based on the use of air photographs to delineate
landunits on physiographic basis and on a lower level «on
vegetation and landuce differences.

During the fieldwork these units are sampled in a3 so0 called
stratified random wWay: sampling activity is divided between all
airphoto interpretated (API) units, with in principle an equal
attention to each unit.

3.2 Air Photo Interpretation
Alr photegraphs on a scale of 1:30,000 were the basis for the
tnterpretation map. & major preblem was that these photos showed
the cituation in 1968. Major changes could be expected in a time
span of nearly 20 vears., More recent (1982) air photegraphs of a
zcale of 1:12,500 were available for only a very limited part of
the area. he haue uzed them occasionally to observe major changss
which were observed in the field. A satellite (Landsat MSS)
imzge, <cgle 1:230,00, was used for & rough impression of the
zxtent of various landscapes.

The 1968 1:50,000 air photographs were interpretated with as
i t division major landscape differences (based on general
W orm differencee in the terminelogy of the Kenypa Seil
eu) On a lower level differences in individual landferms and
tatlon/ldnduse were ysed to differentiate APl units. Some
zeapes could net be divided in any detail (the HMountain
Rain  forest), There more attention had te be given during the
Yielduwark to find correlations between air photograph

characteristiecs and wvegetatien differences. However for the
myIority of the area no such problems were encountered, In  this
way an APl map of scale 1:100,000 was propared and used to
arepare the fieldwork (sample places and routes).

1a




3.3 Field sampling

3.3.1 General

By car and motercycle parts of the area were wvisited and
subsequent APl units were zampled. Especially those units were
vizited which wWere adjacent to each other {the clustered aspect
of the methed). This was net anly efficient but also showed the
trancition between the wvarious units very well and gave an
impression of the validity of the boundaries.

The samples were taken guided by the sppearance of = the
vegetation, in general not too close near a read or an  other
dicturbed area {(unless that was the object). In general only 3
sample was taken when the area could be detected on the air
oho tographs.

During the fieldwork the difference of the vegetation and landuse
between 1968 and present (19835) became a problem. Especially in
the eastern part of the area units coeuld consist of high bushland
which were previously bare farmland (and vice versa)., In  these
cases sampling was not that much related to the specific place as
i1t was else where, Sometimes this was aveided and a non changed
area was sampled. However in general this did net cause any
ptroblem and the specific sample place was precisely noted on the
zir phoetograph. In this way all units were sampled (at least 2
tamples in each unit), some very lnaccesible parts (the tops of
the mountains in  the eastern part of the area) could only be
tbserved by glasses.

.3.2 Samples: environment and soil

total of 180 samples have been made, distributed cver 30 AFI
units. Esch of them consists of = releves of the wvegetation, an
sugering and general remarks of the landscape and landuse. See
sooendix nr IV for a sample form which has bheen used to
r2qistrate all data. As said before each cample was noted on the
zir photegraphs and on the A&Fl map.
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3.3 Yegetation relevees
“#92tatioen relevees were of different sizes, dependant on the
~ind of wegetation structure. Table 1 shows the sizes which have

“2en  used for relevees in different physiognomic vegetation
‘¥res.  Some relevees were made with a different size for tree-
:nd  grase layer, especially in landscape 5 where & sparse and
TEi2rogencus  tree  layer covers less than 10%. In order to
"Edlstrate  that layer a relevee of more than 1000 m3 ha

5 to be

“a0%, the grass laver can be described in 2 size of 20 m

et

VEGETATION STRUCTHURE RELEVEE AREA M2
Hoodland & Bushland 400
Shrubland & Thicket 190-200
Arable land 400
Grassland 23
Mooded Grassland 1068

11

S8LE 1: SIZES OF VEGETATION RELEVEES IN DIFFERENT VEGETATION FORMS




Yegetation structure

We wsually started with deseribing the vegetation structure, see
figqures 8 A-V. In & scale of 0-3cm, 3-12.%cm, 12.3-25cm,25-30cm,
Stem-1m, 1-2m, 2-4m, 4-8m, &-16m, 16-32m and 32-64m the external
and internal coverage was noted. With both dats the real coverage
can be calculated:

resl coverage (%) = external coverage (%) x internal coverage(%)
100
Titernal coverage! is the coverage of the vertical projection of
: the plant
internal coverage: is the part of that projection which covers
the ground
Real coverage: is the total part covered by the plant.

In table 2 the decimal coverage estimation scale is given.

TABLE 2: DECIMAL RANGE FOR COVER ESTIMATION

NOTATION RANGE OF COVERAGE
coverage
=xternal internal
- { 24

o0 0 2 -9 %
01 1 5 - 15%
gz 2 15 ~ 28%
03 ] 23 - 3%
44 4 35 - 45k
0s o 45 - o9%
& 6 33 -~ 65%
ny 7 63 ~ 79%
0g 8 73 - 854
ng 3 S - 95%
10 10 93 -100%

xternal coverage in first column, internal in the second

Florvistic composition

in each relevee all plant species were noted and an estimation
was made of the external- and internal coverage of the individual
rlantspecies with the decimal scale is shown in table 2. Also
fotes were made of the abundancy of the plants , see table 2.

1z




THELE 2: RAMNGE FOR ABUNDANCY ESTIMATION

MOTATIGN ABUNDANCY

1 1 per 1000 @2
2 1 per 100 %2
3 1 per 10

4 1 per 1 m]

b} 10 per 1 m22

<) 1 perl dm2

7 10 per 1 dm

Maming plant species

A major disadvantage of the floristic method is the difficulty
with naming the plantspecies. In & diverse area as the Chuks -
south area more than 2000 plantspecies can be expected (not all
needed for a floristic classification). We have uszed several
metheds in order te over come this problem.

41l unknown species encountered in a relevee were collected in a

auick herbarium and were givem & nickname and a collection

number,

= tried to reveal the local name from passers—by, who also

t3ught us how to recognise the plants. This collecting took much

time especially in the eastern part of the area where the plants

were of ten dessicated and only vegetative.

he local names could provide ue the scientific names. In other
= the quick herbarium was determined by ourselves and by the

African Herbarium in Nairebi.
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.4 Field sample processing

]

asgnomic classification
cenfusion exists in the numercus classifications, & term
savanns is so0 often used in so many different waye that the
inee not have much meaning anymore. We have chesen for the
phJszoqn0m1c clasification as given by White 1983, see
4 for z description of the 10 units. This classificatien
din the legenda and the various deseriptions only to give
impression. More detailed vegetation structure
aticns as given by the Kenya Soil Survey are anly given
t the image , for pratical use they are much too
d. In case of cultivated land not the gphysiognomic
ati is ysed but the term Farmland and the degrese of

L
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AR TIONS TRANSITIONAL EDAFPHIC FORMATION
C R LGIONAL FORMATIONS FORMATIONS: OF DISTINCT
AR OF LOCAL EXTENT: 12. Mangrove. ZHU:‘ SIOGNOMY
Poretd A conlinuous 5. Grassiand. Land covered with 9. Scrub forest. Inter- Open or closed . DIS’I‘RIREBb‘I'l“uOCNl ED.
“f trees at least grasses and other herbs, either mediate between forest stands of trees :
4il. thewr crowns without woody plants or the and bushland or or bushes occur- 15, Bamboo
SERS ANT: latter not covering more than thicket. ring on shores
A -~iiand. An open 10 per cent of the ground. 10. Transition woodland, bem;ecn high- ATURAL
“and of trees at least 6. Wooded grassland. Land Intermediate between and low- ‘ VEG'“ N rATION:
i: with a canopy covered with grasses and other forest and woodland. waler mark. ;
~eo 40 per cent or herbs, with woody plants 11. Serub woodland. MOS.I mg.:grovc 16. Anthropic
e ihefield laver covering between 10 and Stunted woodland species t,o;;[orcs landscapes.
<ty dominated 1 - po i
-.—.mc: 40 per cen o_f the ground . 1essLhap8_mmlior_ br 226 Vivie
) 7. Desert. Arid Jandscapes with vegetation intermediate oo,
-ind. An open a sparse plant cover, except in between woodland and Herbac
~ushes usually depressions where water bushiand. 13. " Eraaceous
Sand 7 m ral accumulates. The sandy, stony fres 'wa’e;
opy cover of of rocky substrate contributes swamp an
- e ! or more, morte to the appearance of the aquatic
‘et A closed iandscape than does the vegetation. _
s ushes and vegetation. 13. Ha[_oph)’"f
o 1:\11.111)- be- 8. Afroalpine vegetation. Physi- vegelation (s};mnc
srenotand 7 omotalh ognomicaliy mixed vegetation and brackis
“e.md An oceurring on high mountains. swamp).
28 suand Of where night frosts are liabie
vantalm 10 occur throughout the
year,
Tertit o olassificatian
w2l legend of the map iz based onr the floristic
_t -=stion. Mapping wunits consist of {mostly) complexes of
GoeFThotvpes which are characterised by sociclogical types.
P FUTvey the relevee data were processed according to  the
Seshfuet  tabulation methed. A matrix with rows (plant
7: end celums (relevees) iz formed. These rows and colums
"vanzed  till a matrix of clusters of plots (vegetation
? #lant species (seciolegical groups) is obtained, see




3.5 Final map preparation
ter the field work was done the entire area was reinterpretated
i the 1:30,000 zir photographs. Some majcr differences were made
empared to the first interpretation., Eepecially in landscape &
"any units were changed. The previocus interpretation was too much
tzeed  on differences in bush fallow stages. The final
nterpretation  consists of larger units with many complexss of
::fferent vegetation types. Several boundaries between units were
g “znged  ,  partly because of & better understanding of the ares
5 .. the photegraphs. '
“wwever  ane has te realise that zir photographs of 1968 are the
= of this map and that not all unite could be adapted to the
3 rezent situatien (takes too much time).
o e final map was preparated by reducing the interpretations by
: e means of g sketchmaster to a 1:100,000 map.

& 7« final legend is based on the importance of the different
“aetation types in the complex. A characteristic and a dominant
<ot species is used to name the mapping unit. The physicgnomic
-#:f1fication as well as the physicgraphic classification is
: »Uen for  each mapping unit. General geology is given for the
5 "+l landscape and for each mapping unit only when charges in
oLl Geeur.,
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& total of se
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4.2 Agriculture and other Landuses in the survey area

It is not the aim of this report to deal with agriculture and
cther landuses in any detail, This chapter gives only an
overview of agriculture and other landuses in the wvarious
landscapes  as background for the vegetation and  landuse
deseription of the specific landunits.

Detailed cpecialised studies involving farms, farmers, farming
sycstems and farming economy in the survey area is carried out by
fellow-project participants.

In chapter 4.3 (E,F and S) agriculture 1is dealt with in LS 1II,
111 and IV, by agriculture the mest influenced landscapes.

4.2.1 Agricuylture, general

Apart from the cashcorops tea and coffee in LS Il and cotton in LS
FI1,IV and VI, farming in the survey area is characterised by low
capital input, land (family) labour and small acre (1-6} farms.
Most important tocl is the hoe.

For tea and coffee fertilizers and pesticides are mostly used.
fAlso they are small scale affair (1-3 acre).

A list of agricultural crops is presented in table 3 together
with the occurepce in the several LS with a scale of abundancy
(1....3).

4,2.2 Annual Crops

Mest impertant annual crop is maize (Zes mays) which is planted
in Ls Il and III. In years with everage rainfall it is optimal
in Ls II1, In dry years the harvest might fail there. GSometimes
it is grown near the homestead in Ls VI under irrigated
conditicns.

In Ls Il the fellewing starch crops are important: arrowrsocts
{Colocasiz =ntiquerum), which is grown only in valley bottoms,
cassave (Manihot esculente), sweet potatoes (Ipomoes batatss) and
potatoes {Solanum tuberosuom). The most important vegetable 1s
sukuma-wiki (Brassica oleracea var.) which means: "Te push within
7 days®.

Uf the Papiliomatecus crops, beans (phaseclus vulgaris), cowpies
(Vigna unguiculata), pigeon pies (Cajanus cajan) and greengrams

{Jigna aureus) are most important. Beans grow szbundantly in Ls
Ii. Kitheri, a mixture of with maize, beans and wvegetables
serves a5 peoples’ most important food in Ls I1. in Ls III

cowpiss and especially pigeon pies are common. They better yield
in marginzl rainfall areas thsan beans. Greengrams is grown in the
driest landscape, Lz VI,

In Le VI the cereals sorghum and millet are most common. They are
very drought resistant and out vield maize under rainfed
conditions, A fermented porridge is made of sorghum and millet.
For millet and sorghum cultivaticn both baboons znd birds are a
big problem, they plunder the gardens and unless people chase
them. People spend several months a year to protect the gardens
and chase these snimals away (by throwing stoenes with special
made lassos).
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The cultivation system in Le VI is complex. Subseguent to (&
period of yeare of-) cultivation, land remsins fallow for several
vears, so that a secondary bush may develop. arfter the fallow
pericd, the land is cultivated again (see description of Ls & for
move detzils)
T&BLE S: CROPS IM THE CHUKA-SOUTH AREA
ANNUAL CROPS
HNAME BOTANIC NaME FaMILY LANDSCAPE :
Maize Zea mays Gramineae 114 IIIS ;
Cassava Manitot esculente Euphorbiaceze 113 III3 i
Yam Dicscerea spp. Digscoreaceze 111 :
Potatoes Solanum tuberosum Eolanacese II3 :
Sweet potatoes Ipomoea batatas Convulvulaceae 112 !
Beans Phaseclus wulgaris Papilionaceae IIS .
Cowpies Vigna unguiculata ‘s 1114 :
Pigeon pies Cajsnus cajan 1 1113 §
Greengrams Vigna aureus - Vig 3
Blackgrams gy MIMQO ' VIl
Mapier grass  Pennisetum purpureum Gramineas I14 animal fodder
Sugarcanse Sacchsrum spp. 51 112
Sunflower Helianthus annuus Compositae 1113 animal fodder
Tobacco Micotiana tabacum Solanacegae 1113
Cotten Bossypium hirsutum Malvacese 1113 1v2 Vi3 :
Millet Pennisetum typhoides Graminese VIS i
Sorghum Sarghum spp. ' 1113 VI3 1
Sukuma-wiki Bracssica oleraces Brassicacess 114 :
Tomato Lycopersicon esculentum Solanaceae 112 i
Orion allium zepa var. Liliacease Iz 5}
Carrot Daucus carota Umbellifera 112 gi
PERENMIAL CROPS %
Cotton Gossypium sp- Malvacese V4, Vig i
Castor Ricinus communis Euphorbiacease 113 IIiZ §
AYToWroots Colocasia antiquetum 112 :
Passionfruit  Passiflera spp. Fassifloracesze II1l g
Kenaf Hibiscus cannabinus Malyaceae 112 &
Siszal Agave sisale Agayaceae 1113 1v3 &
5
TREECROPS i
Tea Camellia sinensis Theaceae 114 ﬁ
Coffee Coffes arabica Rubj aceae 115 g
Margo Mangifera indica Anzacardiacese I3 1114 g
Bananzs Musz spp. Musacese 113 IIIZ2 1
Orange/lemon  Citrus spp. Rutaceae 113 1113 i
Papaya Carica papava Caricaceae 112 t
fvacade Fersea americanum Lauraceas 112
Calabash Gescentia cujete Cucurbiaceae Iriz
Miraa Catha edulis Celastracease 11 111
1{ .
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4.2.3 Perennizsl Crops

Cotton (Gossypium sp.} is the most important casherep in  the
drier parts of the areawith in contrast to coffee and tea
farming low vields.

4.2.4 Tree Crops

Most important casherop is coffes (coffea arabica) covering more
than 174 of the area in Ls II, To prevent competition,
intereropping with coffes is forbidden.

Tea (Camelliz sinensis) oceurs at high altitudes of Le II.
Nowadays & tez farmer is relative prospercus, because of = good
price for one kg tea (6 sh. per kg and abeout 3.000 kg vield per
scre). Nowadave in the tes gardens no shadow trees are left,
because of Intensive cultivation practices {eg. fertilizers).,

Mange (Mangifera indica) ccours everywhere in Ls 11 apd 111,
glthoygh it is net an  important casherop. The fruits are
gathered haphazardly, sometimes sold at the local market.

Banana trees (Musa spp.) are planted in valleys of Ls II ard III
an puyre <tands or with beans in the understorey, They are an
impertant fooderop.

4.2.5 Livestock

Livestock is an  important part of the farming system in  the
Chuka~zouth area and is often intensively connected with other
sgriculture activities. The same diversity feund in sgriculture
ie also found in livestock keeping. Table 6 chows  some
differences in livestock keeping in the 7 landscapes.

Descending the slopes of Mt.Kenyva the importance of intensive,
of ten zers grazing with improved dairy cattle decreases in favour
of extensive grazing by cattle and qoats (and to & lesser extant
shesp)., Quite recently zero grazing has been propagated,
especially with improved dairy breeds. The majerity of the forage
s Mapier qrass (Pennisetum purpureum) which is grown in pure
tands and on the border of the gardens. Orly in  the upper part
f Ls 2, improved dairy ecattle grazes in small pastures.
Unimproved local zebu, geats (East Africa goats ) and (Masat fat

tajled) shesp graze along the reads and on fallew spets. In Ls 4,
5 and 6 extensive grazing is important and is no longer confined
to  small arezs,but has it’s influence every where. Else where a

description and ecologicsl anmlysis of the extensive grazing
system is given (Schoelte 1586).
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TABLE 6: ASPECTS OF LIVESTOCK KEEPING IN THE 7 LANDSCAPES

s 1 Le 2 Lg 3 Lz 4 Ls S5 Ls 6

(1]

Zevo grazing - ++ + - - _—

Improuad breeds + + - - - —

Importance of cattls + ++ + + ++ ++

Importance of goats - - - + + ++

Impertance of sheep o - + + + +
++ (relative) very important

(relative) important
(relative) unimportant
not important

[
wr aa me am

4.2.6 Forestry

Different tupes of forestry are practised in the Chuka-south
area: In Mt.Kenya forest logging by  farsstry service is
practised, mainly for timber. Some wood is collected riear ' the
boundaries for fuelwsad, sometimes to make charcoal of it.

In the intencively cultivated land & kind of agro-forestry  is
practised with as most important trees Grevilles robusta  and
Mangiferz indica. They form an important landuse system with the
feaderops  (especially maize and beans) and provide the people
shade and some fuelwaod ( the majority of the energy is supplied
by charceal which is bought).

In the less intensively cultivated areas people gather their
fuglwood in the "bush® and of ten earn some mergy (often the only)
Wwith the preparation of charcoal. The bage with charcozl are
conspicuous aleng the majer roads in the eastern part of the area
(very well connmected to the markets in the higher areas).

The forests on mountains in the extremes eatern part of the ares
are protected areacs agsinst erosien.

.7 Beekeeping

€ Important than it ceems is bee keeping. Although ne honey
ches the market, it is highly appreciated, because it is the
source of local heer. Especially in the sastern areas all trees
neary  the homesteads are occupied by bee hives, Only & wvery

limited amount of beer is traded, the majority is privately
vaed,

4.2
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4.3 Sociolegical groups and plant communities

About 180 field samples (vegetation relevees) were taken and
processed according to the described method (3.4). This resulted
in the formation of 30 sociclogical groups (zee table 7) and 22
plant communities,

The sociclogical groups consists of species, similar in occurence
in the several plant communities, Thiz is based on the relevess
and personal experience. Each socielogical group consists of 3
or more plant species.

Some exceptions were made with species, which have been placed in
two different sociclogical groups (Combretum zevheri, Terminalia
Erownii, Commiphora africana and Ocimum basilicum). This is done
because these species occour in two or more landscapes in totally
different vegetation types,

TABLE 7: LIST OF THE SOCIOLOGICAL GROUPS

FODOCARPUS MILANJIANUS
OCOTEA USAMBARENSIS
STROMBOSIA SCHEFFLERI
PRUMUS AFRICANA
CAMELLIA SINEMNSISk
TARGETES MINUTA

COFFEA ARABICA*

CROTON MEGALOCARPUS
OXYGONUM SINUATUM
GREVILLEA ROBLSTAX
DOMBEYA ROTUNDIFOLIA
VERMOMIA AEMULANS
COMBRETUM MOLLE
INDIGOFERA BIMDERI

3 BARDENIA JOVIS-TONANTIS
COMBRETUM ZEYHERI
THEMEDA TRIAMDRA
TEPHROSIA POLYPHYLLA
ACANTHOSPERMUM HISFIDUM
COMMIPHOR&G AFRICANA
ACACIA TORTILIS
CAPPARIS SEPIARIA
STERCULIA RHYMNCHOCARPA
ACACTA NILOTICA

OCHMA OVATA

CASSIA LONGIRACEMOSA
PENNISETUM TYPHOIDESA
LAWSONIA INERMIS
COMBRETUM 5P,

UskP 19
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The farmation of the plant communitiss is related to
and climaticsl conditions and to human influence.
10 Plant communities were found on the voleanic deposits of Mount
Kenya , 10 on the Basement System Rocks and 2 on Intrusives.

gqeological

TABLE &: LIST OF THE PLANT COMMUNITIES

(On Mt, Kenva voleanics)

A PODOCARPUS MILANJIANUS - GALINIERA COFFEQIDES
B 0COTEA USAMBARENSIS - STROMBOSIA SCHEFFLERI
C PRUNUS AFRICANS - CELTIS AFRICANA

D PTERIDIUM AGUIL INUM - CAaMELLIA SIMENSISK

El DIGITARIA SCALARUM - COFFER ARABICAX

E2  NEWTONIA BUCHaNI - CROTON MEGALOCARPUS
F DOMBEYA ROTUNDIFOLIA - MANGIFERA INDICA*

G VERNONIA AEMULANS - LANTANA CAMARA

H COMBRETUM MOLLE - COMERETUM BINDERIANUM
J TERMINALIA BROWNII - COMBRETUM ZEYHERI

K THEMEDA TRIANDRA - Usp 2

{On EBsczement System Rocks)

g B 15 Jb-n B on e ¢ 8 v Bbecaier: 4

TEPHROSIA UNIFLORA
PUPALIA LAFPACEA
COMMIPHORA AFRICANA
REACIA BREVISPICA
DELONIX ELATA

ACACIA NILOTICA
HYFHAENE THERAICA
PENNISETUM TYPHOIDES®
LAWSONTA INERMIS
COMBRETUM SP.

(On Intrusives)

1
U

HYPARRHENIA 5P,
OCHHA CGVATA

TEPHRGSIA VILLOSA
ARISTIDA ADSCENSIONIS
ACACIA TORTILIS
ACACIA TORTILIS
STERCULTA RHYNCHOCARPA
TERMINALIA BROWNII
CAZSIA LONGIRACEMOSA
SORGHLM BICOLOR*
SPHAERANTHUS EP.
COMMIPHORA AFRICANA

HETROPOGOM CONTORTUS
Use 10
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The plant communities are des

2] PODOCARPUS MILANJIANUS -
The moest important spe

montane rain forest are:

NAME :
trees: Podocarpus milaniianus
Ochna holstii
Suregada procera
&ningeriz adolfi-fried
Gles hochstetteri
Dootes usambarensis
shrubes:BGalinieras coffecides

cribed in detail as follows:

GalLINIERA COFFEOIDES
cies in the Podocarpus

FaMILY :
Podocarpaceas
Ochnaceas
Euphorbiaceae
Sapotaceae
Oleaceae
Lauraceae
Rubiaceze

erici

milanjianus

Pauridiantha holstii R

This montane rainforest cccurs in the coldest, wettest part in
the extreme northwsst of the survey area at an altitude zbove
1950m,. This is in landscape 1, unit 1.1.

Figure 6A: The characteristic structure diagram of the
Fodocarpus milanjianus montane rainforest

regdi+

47 €0 ac 1pn ext.fo
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The trees of the svergreen upper stratum are 28-38m tall (Ocotea
usambarensis, Aningevis adolfi-friederieci and Olea hochstetteri).
Their crowns, which are not in lateral contact are raised well
sbove the middle stratum and are wide spreading. The sabundant
Pedocarpus milanjianus is the tree of the middle stratum at 16-
Z28m. Its erown is conical. The evergresn leaves are broader than
the leaves of the Eurcpean conifers and physiognomically the tree
is intermediate between conifers and foliaged trees. The shrub
stratum of Z-6m is dominated by Rubizcese shrubs and especially
by GBGalinierz coffecides. The herb layer is sparse and consists
largely of forest grasses and ferns. )
Epiphytic ferns are common especially en the stem of old Dcotea
tress, Ceolonization of epiphytie ferns seems te be succesful late
in the live of the tree. Lianas are not very abundant here.

In East Africa Podocsrpus milanjianus is confined to the wettest
montane forests. The tree occuplies less ares than its drier
counterparts Fodocarpus gracilior and Juniperus procera.
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B 1 OCOTEA USAMBARENSIS - STROMBOSIA SCHEFFLER!
The moest important trees in the Ocotea usambarensis
submentane rainforest are :

NAME : FAMILY s

trees: Ocotea usambarensis Lauraceas
- Strombosia scheffleri Olacacese
Xymales monospora HMonimiaceae
Tabernaemontana holstii Apucynaceae
Fagaropsis angolense Rutaceas
Olea hochstetteri Oleaceas
Uitex keniensis Verbenaceae
Cassipoures malosana Rhizophoraceze
shrubs:Galiniers coffeoidec Rubiaceae

The Ocotea wusambarensis submontane vtain ferest is berdering 4
20ing downwards in landscape 1, where it forms unit 1.2. It has &
subtrepical climate,

figure &B: The characteristic struecture diagram of the
Ocetea usambarensis sybmontane rainforest

o
oc/

T® trees  of the upper stratum are 23-37m tall and they cover
Titernally 70% of which Ocotea usambarensis covers 23%. Other
-SYeYs are not distinguishable, because- there are noe mature trees

T othe stratum of 6-25m. The shrub layer, 2-6m tall, is deminated
- Baliniers coffeocides. The unidersterey is normally open  and
RENs1sts of  broad-lesved forest grasses, several fern species
S rejuvenstion of trees. It is striking to ses many

;venile  trees which are adult only  at higher  altitudes

“decarpus milanjianus and Ochna holstii),

iecially  old Ocotea  trees harbour many epiphytic ferns (no

ehids), Compared to  the Podecarpus milanjianus montane
forest lianas are more abupndant in this submontane

Infarest, They can reach the 20m.

the big valleys tree ferns (Cyathea manniani) and wild bananas

€2 ventricosum) are faare common. In the smaller valleye the

. Composition is the czme as the composition of the mountain
TUiridges. The  vegetation in  or just at the border of the

i

"

~

[t
-
[
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streams 1is gquite different, with a let of ferns and without
trees. Locally the vegetation there has been destroved by
elephants and harbeours secondary and ruderal species.

In East Africa fOcotez usambarensis, the "camphor® tree, is the
biggest tree (in width the bacbab is wider)., The tree occurs only
in the wettest montane and submontane forests

C : PRUNUS AFRICANA — CELTIS AFRICANA
The most important trees in the Prunus africana

wet forest are

NAME FAMILY
trees: Prunus africana Rosaceae
Celtis africana Ulmacese
Anthocleista grandiflora © Meraceas
Zanthoxylum macroecalyx Rutaceae
Polyscias kikuyuensis Araliaceze
Myrianthus holstii Mor aceae
Newtonia buchanani Mimosaceas
fAlbizia gummifera Mimosaceae
Ficus sp. Moraceae

The Prunus africans wet forest eccurs at the edge of Mt Kenya
forest in landscape 1, where it forms unit 1.3. This forest is
more influyenced by human than the previous twe rain faorest
communities.

Fiqure &C: The characteristic structure diagram of the
Prunus africana wet forest.
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The trees of the upper stratum are 25-32m tall, less high than
the previcus rainforest communities with less tree "species.
Other layers are difficult to distinguish, because the total
cover is very high, due to domestic cut for timber and firewood.
The, 1-4m tall, shrub layer and the herb layer are also dense and
make the forest nearly impenetrable. Strangling epiphytic trees
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{Ficus sp.) and lianas are abundant.

The leaves of the trees are semi-hygromerph everqreen. Newtonia
bucharani is the only (semi)deciducus tree.

In Africa a transitional {rainjforest is a forest at an altitude
where lowland (MNelWwtonia buchanani and Albizia gummifera), montane
(Prunus africana and Myrianthus holetii) and "in between' tree
species (Celtis africana) sccur together. In an undisturbed state
the climax of this wet farest is & transition rainforest.

D : PTERIDIUM AQUILINUM - CAMELLIA SINENSISK
The most impertant plant species in the Camellia sinensis
{tea) communities are

NAME FaMILY s

trees: Grevilles robustak Proteacese
Croton megalocarpus Euphorbiaceas
Croton macrostachyus '
Newtonia buchanani Mimosaceae
Fucalyptus camaldulensisk Murtsceae

shrubs:Camellia sinensisk (tea} Theaceze

herbs 1Spermacoce princei Rubiaceas
Sida cunesifolia Malvacese
Richardia braziliensis Rubizceaes
Tagetes minuta Compesitas
Bidens pilosa 1
Ageratum conyzoides vy
Crassocephalum crepidicides £

ferns: Pteridium aguilinum Preridophyvtes

The Camelliz =inensis (tea) communities are found in landscape 11
from Mt Kenya forest dowpwards to asbout 1330m, which Jsetzold
(Jaetzold & Schmidt, 1882) defined =z the Tea-Diary Zone and
partly the Coffee-Tea Zone. The requirements of tea cultivation
are met here. Fine quality tea requires to grow at high altitude
and to receive 3 3 high amount of rainfall (>1500mem).

Trees, 10-35m tall, a&are abundant 1in the Camellizs sinensis
communitiss., Externally they cover 10-13%. They were planted 25
years ag9c and are for & great deal exotic {Eucalyptus
camaldulensis, Pinus radista, P. ellistii, P. patula and
Greyilles vobusta). The indigengus trees (Newtonia buchanani,
Afithocleista grandiflora and Myranthus holstii) are remnants from
the time that there was still a forest,

Tea, if it is growing preperly, allows no weeds, because of its
litter and high coverage. MNevertheless there are specific weeds
confiped to unsuccesful tes plets and borders of tez plots., These
weeds form sociclogical group 3.
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DIGITARIA SCALARUM - COFFEA
NEWTONIA BUCHANANI - CROTON
The most
sfoodcrops communities are:

NAME ;
trees: Croton megalecarpus
- macrostachyus
Cordia abyssinica
Newtoenia buchanani
Grevillea robusta*
shrubs:Coffea arabica*x (coffes)
Musa sp.* (banana)
herbs: Galinsoga parviflora
Bidens pilosa
Tithonia diversifolia
Ageratum conyzoides
Phaseolus vulgarisk (beans)
Triumphetta rhomboidea
grasses and cypers:
Zea maysk {maize)
Digitaria scalarum
Cyperus esculentus
s retundus

ARABI Cak
MEGALOCARPUS

important species in the Coffea arabica (coffes)

FAMILY:
Euphorbiaceae

[ X
Boraginacese
Mimosaceae
Proteaceae
Rubiaceas
Musaceae
Composi tae

LI ]

L |

53
Papilionaceae
Tiliaceae

Gramineae

Js
Cyperaceae

L]

The Coffea arabica’foodcrop communities are found from Mount

Kenya forest downwards to about
sinensis (tea) communities,
Main and the Marginal Coffes-Zene
Beczuse of its complexity communi

1200m, exclusive the Camellia

This is where Jastzeld defined the

and partly the Coffee-Tea Zone.
ty E is divided inte E1 and E2.

El represents relevees made of the agricultural parcels with the

major

foodorops and the cash croep coffee. [t alse represents

relevees made of fallow land and roag-sides.
E2 represents relevees which are made only of the tree layer over

a larger ares.
iemeon, banana ‘and mango
Grevilles robusts . and
megalocarpus, Markhamia
Newtonia buchanani.
can reach 40m and is confined ta

These trees include tree~crops such as orange,

trees, the not
indigenous
hildebrandtii and the
Newtonia buchanani, known as the "mukui®,

indigenaeus tree
trees such as Croton
conhspicuous

the bigger wvalleys (unit 2.4},

In the Coffeza arabica /fooderops communities the scattered tress
and fruit~trees cover externzlly 20%.

The important cashcrop coffee, a
1-2 =scre  pareels,

Coffea arabica  /foodcrops

3-3m tall shrub, 1is planted in

These parcels occupy about 30-40% of the
communities.

Coffee is not

intercropped, except by napier grass, which is grewn for cows and

for erosion prevention on the sl
is a special weedy vegetation,
group 7. Two cypers and one

C. rotundus and Digitaria scalarum) are the most

Weeds.,
Foodcreps are commen because of

Mest important are maize and beans

opes. In the coffee plots there
These weeds form sSociclegical
grass  (Cyperus esculentus,

troublesome

the high populatien density,
. They are often intercropped.

KV
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Figure 6 E1&2: two characteristic structure disgrams of the
Coffea arabica’/ foodcrops communities.
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The twe structure dizgrams present a clear picture of the

communities. The

first

coffee plantation with two distinguishable layers,

shrubs

characteristic for

and a weedy

vegetation.

The second d
communi ties El and E2 together w

(left) gives a structure diagram of a

the coffes
iagram is
ith trees,

tree-crops (4-8m), coffes, the major foodcrops and weeds.

F i+ DOMBEYA ROTUNDIFOLIA - MANGIFERA INDICAX
The most important species occouring in the Mangifers indics
{mango) communities are:

trees:

NAME : _
Dombeyvz rotundifolis
Mangifera indica* (mango)
Faurea saligna
Erythrina asbyssinics

{shrubby) herbs
Cajanus cajant (pigecn peas)
Micotiana tabacumt (tobacco)
Helianthus annuusk (sunflower)

Senecio dizcifolius
Agave sisalanat (sisal)

QraszceciZes mavst (maize)

Rhynchelyvtrum repens

28

EAMILY :
Sterculiacese
Anacardiaceas
Proteceae
Papilicnaceae

Pagilionaceae
Solanacese
Composi tae

13
Agavaceae
Gramineae

15
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The Mangifera indica*x (mango) communitiss occcupy landscape
Ifl between 1100 and 12(60m. Mango trees, maize and pigeon peas
{Cajanus cajan) grow optimally here, compared to the rest of the
survey ares.
The rainfall is fairly reliable, but teo low for the
cultivation of coffee (1100-1200mm).
Maize is more favgurable than the indigenous cereals because
with satis-factory rainfall it has a higher yielding potential
and it is not damaged by birds. Maize is often intercropped with
pigeon peas (LCajanus cajan) and cow peas (Vigns ungquiculata).
Margo trees are common and cover externally nearly S5%. The fruits
are for own consumption or for the local market, Tobacco and
especially cotton are the cash crops, but they cover less than
the fooderops.

Figure 6F: The characteristic structure diagram of the
Mangifers indica communities.
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The structure diagram F does not differ much from the structure
diagram E2, because in both coemmunities there are sosttered
higher trees, scattered smaller tree-crops and between 0,3 and 2m
a lot of foodorops. .

There ie mot much left of the original vegetation, besides the
remnants of trees up to lém (Evythrins abyssinica, Dombeya
rotundifeliaz and Combretum species. It is striking that the
leaves are big leather~like and that they fall down at the end of
the dry season.
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communities are ¢

shrubs:

N&ME «
lLantana camara
Fuphorbia tirucalli

VERNOMIA AEMULANS - LANTAMA CAMARSA
The mest common species in

FaMILy:
Verbenaceas
Euphorbiaceze

the ruderal Lantanz camarsa

herbs: Aspilia mossambicensis Compositae
Hermannisz exappendiculata Sterculiacese
Hibiscus cannabinus Mzlvaceas
laltheria indica Sterculiaceae
lLeucas mollis Labiatee
Vernonia aemulans Compositae
Indigofera arrects Papilionaceze

grasses: Rhynchelytrum repens Graminese

The ruderal Lantans camara communities are not formed by

“ﬁmformance to structure but to floristic composition and ruderal

jaractnr Theese ruderal communities are found in landscape IV
nere  the Combretecus savanna has been influenced by people  and
in landscape II] where an agricultural parcel has been left
Tzllow,
In these situations Lantana camaras, the moest treublesome (shrub)
ead in Africa, can arise and becomes completely dominant. It
“xrms 5 3m tall, impenstrable thicket.
Sigure 6 GL&2: two structure diagrams of the ruderal
Lantans camara communities,
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The fiqure left shows the structure of 2 Lantana camara
“winance, The figure right is an exemple of the occcurence  of
i.l ruderazl |herbs such as Leucas mollis, Hermannia exappen-—
Idlata, Monechma debile and Aspilia mossambicencis,
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H : COMBRETUM MOLLE - COMBRETUM BINDERIANUM
The most comgnon species in the Combreteous bushland are:

NEME ¢ FAMILY:
trees/ Combretum zevheri Combretaceas
shrubs: ' molle '

- binderianum -
Allophylus africanus Sapindaceae
Vitex paveos Verbenaceae
Bridelia sclereoneura Euphorbiaceae
Acacia seyal Mimosaceae
dwarf shrubs: o
Harrisenia abyssinica Simaroubaceae
Clerodendrum myricoides Verbenaceae
Indigofera binderi Papilionaceae
herb: Vernonia aemulans Compositae
grassestHetsvopoegon contortus Gramineae

This bushland occupies Ls IV at an altitude of 1050-1100m. It is
a major East African bushland and it is characterized by wvarious
bread-leaved Combretum species (C. zeyheri, C. molle and C.
binderianum) and Terminalis brownii, belonging to the same
family, Hence it is called the Combretum bushland.

Figure 6H: The characteristic structure diagram of the
Combretesus bushland
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The treess/shrubs do not exceed &m and their external cover 1is
30%. They have broad leather-like leaves which fall only l=ste in
the dry sesson. In the lower shruyb layer, 0.5-1.9m tall, there

are some dwarf shrubs. The grass Fherb layer consists of the
perennial grass Heteropogon contortus and the Compositeous
Vernonia  asmulans. Rapidly grewing herbs and  bulbous

monocotyledens (Gladielus ¢p. and Haemanthus sp.) flower at the
cnset of the rains before the leafy cover thickens.,

Heteropogon contortus which dominates this landscape (at least
the northern part of 1t) 1s a species which 1s faveoured by
reqularly burning.




Reason for this resistence against fire is the fact that its seed
becomes buried in the top half inch of the soil. Alsg the tress
tolerate burning which is illustrated by the dark fire spots  en
their bark,

I + HYPARRHENIA SP. - HETEROPOGON CONTORTUS

The mest characteristic species in the Heteropoqon contortus
Woeded grascland are:

NAME : FAMILY:
shrubs:Heeria reticulata Anacardiaceae
Gardenia jovis—-tenantis Rubiaceaze
Harrisonia abyssinica Simarocubaceaze
Clerodendrum myricoides Verbenaceae
indigefera binderi Papilionacese
herbs Barleria grandicalyx Acanthaceas
Cassia mimosoides Caesalpiniaceae
grasses:Enteropogon macrestachys Gramineae

Heteropogon contortus
Hyparrhenia spp.

15

51

The Heteropegon contortus MWooded grassland is found at  two
places. The grassland ceccupies landscape V, hills of 950-1050m
elevatien (100-250m above the surrounding area of Le VI,

It is also found at some open places in Kijege forest and on the
tops  of Mutharanga forest, Munguni forest and Niuguni forest
sbove 950-1050m. :

Figure €I: The characteristic structure diagram of the
Heteropogen Wooded grassland
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The most characteristic zspects are the 0.75-2m very dense tall
perennial grass layer and the scattered, always present, 2-4m
tall shrubs of Gardenia jovis—tonantis and Heeria reticulata,
covering externally 10%. These shrubs must be very fire—tolerant
because the high production of the tgll grasses makes the
temperature of the fires occuring sach year extremely high,




J + TERMINALIA BROWNII - COMBRETUM ZEYHERI
The mest characteristic species in the CLombretum zevheri
woodland are:

HAME 3 FarILY:
tress: Combretum zeypheri Combretaceas
Terminzlia brownii -

Bridelia taitense Euphorhiaceas
herbs: Hypoestes hildebrandtii Acanthaceae
Myosotis vestergrenii Borzginaceas
Cissus rotundifolia Vitacese
Triumphetta flavescens Tiliaceze
Melhaniz velutina Sterculiszceae
Snermacoce sp. Rubiaceae
Canthium phyllanthoideum '
Ocimum basilicum Labizatae
grasses: Tetrapegoen cenchriiformis Gramineae
Aristida adscensionis 'y

The Combretum zeyheri woodland is found on twe plateaus. These
plateaus belonging to LS IV are situated as islands 350m elevated
above the drier LS VI.

Figure 6J3 The characteristic structure diagram of the
Combretum zeyheri woaedland at the end of the wet sezson.

Y
H
w
!
o]
2AY}
{gAN

Al

: i;
l

Ll
1

1%
FER SN A

Y
'

Ar a4
m
[a)
=

i
]
H
1<
[RS8
e

Ny
!
1

st oy

Combretum zeyheri and Terminalis brownii in the semi-gvergreen
tree-lzyer are 7-ldm tall. Externally they cover 40%. In  the
understorey there is a large seasensl variety. Ip the rainy
ceason it is wvery depse, with herbs and annual and pervennial
grasses. In the dry seasen most grasses and herbs azre  consumed,
desiccated or burned. Lianas and 3 shrub laver are absent.

The structure of the Combretum zeyheri wooedland resembles that of
the Combretum bushlands in landscape IV, The plant species,
except Combretum zeyheri, are species which are found in the
fcaciz—Commiphora landscape VI
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This woodland is old, because of the well-developed trees. The
absence of shrubs and lianas is caused by fires, In this weodland
Combretum zeyheri, & fire-tolerant species, also shows dark spots
on the bark.

At the end of the rainy season the Terminalia brownii trees
flower and produce = smell resembling goats.

K : THEMEDA TRIANDRA - USP 2
The most characteristic species in this Grassland communitie are:

NAME 5 FAMILY:
hevbs: Dyschoriste depresca Acanthaceae
Rhynchosia nvasics Papilionaceae
'y malacophvlla s
Sids ovata Malvaceas
Polygala liniiflora Polygalaceae
Ocimum basilicum Labiatae
USP 3 %
grasses: USP 2 # Gramineaeg

Themeda triapdrs ya

# (USF)Y= unidentified species

This community is found in landscape IV on vertisols. There is no
tree layer and the herb layer is characterised by two Rhvnchosia
species, an unidentified grass (USP 2) snd Themeda triandrs, In
the survsy  ares these last two grasses are only found on
yertisols
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L : TEPHROSIA UMIFLORA - TEFHROSIA VILLDSH
The most impartant species in the Tephroszis fallaw
shrubby herblands communities are

NAME « FAMILY:
herbe: Tephrosia uniflors Papilionsceae

’s polyphylla vs

s’y villoss -

e pumila .
Acanthospermun hispidum Acanthospermumn
Ocimum basilicum Labiatae
Boerhaviz erecta Nyctaginaceae
Endostemon tereticaulis Labiatse

The Tephrosia fallow communities ocour scattered in landecape VI.
It iz a herb vegetation in the beginning stage of regeneratian
following a period of millet or sorghum cultivation.

Figure 6L: The characteristic structure diagram of the
Tephrosia fallow communities,
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Papilicnaceoys Tephrosis species are dominating in the  25-7Sem
tall  herb lavsr. Aromatic Labiateous species (Ccimum basilicum
and Edostemon tereticaulis) and weeds (Acanthospermum  hispidum)
sre also common.
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M : PUPALIA LAPPACEA - ARISTIDA ADSCENSIONIS
The most important species in the Aristida adscensionis
fallow Grassland are:

NAME : FaMILY s
herbs: Boerhavia erecta Nvetaginaceas
Pupalia lappaces Amar anthaceae
Commelina sp, Commelinaceae
grassesiAristida adscensionis Gramineae

The Aristida adscensionis fallow grassland has nearly the same
structure as the Tephrosia fallow communities,

Figure M: The characteristic structure diagram of the
Aristida adscensionis fallow grassland.
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It occurs in landscape VI, scattered and covering bigger areas.
Instead eof Tephvesia species, it is deminated by the perennial
grass Aristida adscensionis which is not very  digestible for
cattle,

The demination of this grass together with poverty of the <coil
prevents a quick bush development,

N @ ACACIA TORTILIS — COMMIPHORA AFRICANA

The most characteristic species in the fAcacia-Cemmiphora
bushland are !

) MAME FaMILY:
trees: Acacia tortilis Mimosaceas
Commiphora zfricans Burseraceas
shrubs: Acacia senegal Mimosaceae
Lannes triphylls Anacardiaceaze
Combretum aculeatum Combretaceae
Grewia villosa Tiliaceas
Boscia coriaces Capparidaceae

Mzerua spp. -

)
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(shrubby) herbs

Ocimum basilicum Labiatae
Barleria eranthemoides Acan thaceas
5 acanthoides ‘s
Capitanya otostegionides iLabistae
Triumphetta flavescens Tiliaceae
Paederia pospicechilii Rubiaceae
grassee: Aristida adeenscionis Gramineae
Eragrostis cilianencis ye
Tetrapogon cenchriiformis -
Tragqus beterisnanus s

.

The Acacia—Commiphora bushland, which 1is one of the most
extensive dry vegetation tvpes of East Africa, occupiss wvast
areas in landscape VI. In the bush-fallow system it is 3
bushland in later stages of regeneration, following & period of
cultivation and its first stages of regeneration (fallow
communi ties L and M).

Figure E&N: The characteristic strycture diagram of the
Atacia-Commiphora bushland
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The tree layer, 3-9m tall, consists of the deciduocus Commiphora
africana and Acacia tortilis. The shrub layer, 3-8m tsll, consists
of the deciduous Acacia senegal, . Grewia villosa and Combretum
aculeatum and evergreen Capparidaceas species {(Boscia coriacea,
Capparis spp. and Maerua <pp.). The cover of the annual grass/
herb layer depsnds on the season and en the stage of degradation/
erccion caused by a too short rotation scheme and ocvergrazing,
Even in the rainy season the ground can be bare except some
thorny Acanthaceae species {Blepharis linariifelia and Barleria
scanthoides)




0 : ACACIA BREVISPICA - ACACIA TORTILIS
The mest important species in the Acacia communities are

MAME 1 FAMILY
tree : Acacia tortili= Mimosaceae
shrubs: i brevispica e
Aracia senegal Mimosacese
sy mellifera -
Cassia singueana Cassalpiniaceas
Ochna ovata Ochnaceze
Bauhinia tomentosa Lazesalpiniaceae
Adenium cbesum Apocynacese
Euphorbias nyikae Euphorbiaceae
Grewia bicolor Tiliaceae
{shrubby)}) herbs
- Canthium phyllanthoideum Rubizceas
Dyschoriste thunbergiflora Acanthaceas
Cyphestemms maranguense Vitaceas
Chascanum hildebrandtii Verbenaceas
grasses: Tragus berterionanus Gramineae

The #&cacia communities have the domination of Acacia speeies in
CUMEON .

~The first Acascia community occurs at the footsleopes between LS IV
and LS WVWI (Unit 6.1). ficacia brevispica forms with Grewia
bicolor, Ochna ovata and Cassia sinqueana a3 3-6m t3ll  thicket
(see figqure O 1).

~Thae second Acacia community is a8 Acacia mellifera—Acacia senegal
thicket 1in degraded/ercoded areas in LS VI. When it is cleared
this thicket iz very susceptible to erosion, bDecause it has no
grass sherb laver and the soil lacks organic material.

~The third #Acascia dominated community ferms unit 6.3 near
igambangombes., It is 3 woodland with 10m tall Acscia tortilis
trees covering externslly 30%. In the understorey , 0.253-im tall,
shtubs are commoen {Canthium phyllanthoideum and Triumphetta
flavescens).
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P+ ALBIZIA ANTHELMINTICA - STERCULIA RHYMCHGCARPA
The most important species in the wooded Sterculia
rhvnchocarpa bushland are

MNAME FAMILY:
trees: Delonix elats Cassalpintaceae
Sterculis rhynchocarpsa Sterculizceae
Albizia anthelmintica Mimosacese
Terminalis brownii Combretaceas
Goacia tortilis Mimosaceze
Commiphera africana Burseraceae
shrubs: Acacia mellifera Mimosaceas
Capparis sepiaria Capparidaceae
Combretum aculeatum Combretaceas
herbs: Dicliptera sp. Acanthaceze
Barlerias eranthemoides i
Triumphetta flavescens Tiliaceas
Cissus guadranqularis Vi taceas
’y rotundifolia .
grasses:Tetrapogon cenchriiformis Gramineac

The Sterculia rhynchocarpa wooded bushland resembles in structure
and in flora the Acacia-Commiphera bushland. Only this wooded
bushland has scattered trees with well defined trunks which carry
the crown abosve the Acacia-Commiphora canopy. They include
Delonix elata, Sterculis rhynchocarpa, Albkizia anthelmintics,
Terminalia brewnii and Adansenia digitata, the baobabk., They
attain a height of 10m., Only the baobab can reach 20m.

Figure 6P: The characteristic structure diagram of the Sterculia
rhwvnchocarps developed bushland st the end of the wet seasan.
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Most of these tree species attracted our attention. The baobab, =
20m tall huge stem succulent, points his mostly leaveless
branches te the sky, Stercelia rhynchocarpa is alss =z stem
succulent, although in lesser degree. In the dry season Delonix
elata and Terminalia brownii are conspiguous. Delonix elata has
beautiful big flowers and Terminalia has red winged fruits.
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ACACTA NILOTICA - TERMINALIA BROWNII

g
The mest important species in the Aecscis nilot
Hooded bushland are:
MAdE FAMILY:
trees! Acacia nilotics Mimosaceae
Terminalia brownii Combretaceae
Bridelia t=zitense Euphorbiaceas
shrubs: Grewia bicelor Tiliaceas
Maytenus sp. Celastrateae
Canthium phyllanthoideunm Rubiaceae
Fentas parviflera Rubiaceze
herbs: Acalypha indica Euphorbiaceae

Pentanisia ouranogynhe

Trivmphetts flavescens
grasses:Tetrapogon cenchriiformi

&ristids adscensionis

=

Rubiaceas

Tiliaceae

Braminsae
1

ica

The acacis niletica wooded bushland is found 3t the wetter places

aof Ls VI.
hills
near Kijege forest.
neighbourhecd

A wet type can be differentisted occuring on tops
with & deep soil and in the neighbourhood

of

viver

of
Chiokariga

The dry wooded bushland type cccurs in the
of seasonal rivers and in former

beds. In

both types Gcacia nilotics and Terminalia brownii dominate in the

tree laver of 8-10m.

bushland species of Ls IV, scattered in the wet type,

It is striking to find Combretum zeyhsri, a

Figure & Q1&2: Two characteristic structure diagrams of the
fcacia niloticas developed bushland.
Left the dry, right the wet type.
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In the understoerey of both types there are snnual grasses,
perennial herbs and iIm tall dwarf shrubs (Maytenus spp.and
Canthium  phyllanthoideum).
FPerennial grasses (Heteropogon contfortus) occur in the wet tepe

whereas leave succulents (2 Cissus spp.
Carallumz dummeri) are found in the

dry twvpe,
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R+ HYPHAENE THEBAICA - CASSTA LONGIRACEMOSA
The most imporvtant species in the Hyphaene thebaica
fallew communities are

MNEME 2 FAMILY:

trees: Hyphaene thebaica Palmae

shrubby herbs:
Cassia longiracemosa Cagsalpiniaceae
Heliotropium subulatum Beraginaceae

herbs; Tephrosia villosa Papilionaceae
Hermannia glanduligera Sterculiaceae
Acanthospermum hispidum Acanthaceae
Solanum incanum Solanaceae

grasses: Aristida adscensionis Graminege

The Hyphaene thebaica fallow communities occur on the river
terraces of the Tana river and other perennial rivers in
landscape WI. Compared to the fallow communities L and M the
Hyphaene thebaica fallow communities have & much shovter rotatien
scheme with & fallow peried of only 2-3 years, because en the
river terrsces the soil is deep and fertile.

Cassia longiracemesz and Hyphaene thebaica , the doompalm, are
the characteristic species. Hyphaene thebaics and some other
trees up to 12m sre spared when cultivating., They are up to 12m
tall and cover about 3-10%. In the understorey Cassia
longiracemosa, the perennial grass Aristida adscensionis and
weeds (Solanum incanum and Acanthospermum hispidum) are common
between 0.3 and 1,5m.
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S 1 PENNISETUM TYPHQIDESXk - SORGHUM BICOLOR*,
The most important speties oeccuring in the Fennisetum
typheides* (millet) community are

NAME 2 FAMILY:
herbs: Gossypium hirsutum* (coetton) Malvaceae
Commelina sp. Commel inaceas
Euphorbia hirta Euphorbiaceas
Duosperma sp "&" . Acanthaceae
Ipomoea pes—-tigridis Convolvulaceae
Solanum incanum Solanaceas
Vigna aureusk (greengrams) Papilionaceae
grasses! Sorghum sppk {sorghum) Gramineae
Pennicetum typhoides* (millet) ‘s

The  Pennisetum typhoides(millet) communities represent the
agricultural parcels in Ls VI. Sorghum and especially millet are
~ the most impertant foodcrops. They are often intercropped with

greengrams (Vigna aureus). The cashcrop cotten cccurs on  pure
stands on the river terraces.

Figure 65: A structure diagram of millet intercropped with
greengr ams, representative of the Pennisetum
typheides communities.
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On the riverterraces, where these plant communities are common,
there is often & transition between fallow communities R and
these Pennisetum typhoides communities 5. In such & situation
there are agricultural crops as well as river terrace (falloew)
species, ocourring respectively in sacielogical group 27 and 26.
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T : LAMSONIA INERMIS ~ SPHAERANTHUS 5P,
The most important species cccuring in the Lawsonia inermis
wadi communities are:

NAME : FaMILY:
shrubs: Lawsonia inermis Lythraceae
Acacia nileotica Mimosaceae
herbs: Sphaeranthus <p. Composi tae
Kohautia caespitosa Rubiacese
Indigofera tinctoria Fapilionaceae
Heliotropium subulatum Beraginaceae
Calotropis procera Asclepiadaceae
grasses: USP 9 Gramineae

Lawsonia inermis, a 3m tall evergreen shrub is in and aleng the
wadis the characteristic species., It &lse cccurs at very small
segsonal rivers, Along the wadis Acacia nilotica is the only
Acacia shrub, Generally the shrub is & riverine species.

Figure 6T: A structure diagram of 2 hillock in the wadi covered
with Lawsoniz inermis and Acsacis nilotica shrubs.
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It is striking that the herbs have mostly woody stems (Kohautia
caespitesa and Indigofera tinctoris), an adsptation to protect
themselves against streaming water. Calotropis procera, an
Asclepiadacecus species, can survive in the wadl on sandy places
as it survives at the edge of sandy roads in landscape VI.

There is a transition in the wadi from very dynamic to more
static situations; together with this the sand is becoming more
fine. In these transitions, there are often small cliffs,
dividing small plateaus at several altitudes.

In Arabic ceuntries Lawsonia inevmis, the "henna" plant, is used
for dying the hair and painting hands and feet,




U : COMBRETUM SP. — COMMIPHORA AFRICANA
The most important species in the Commiphora africana
Scrub forest are:

NAME FaMILY
trees: Commiphora africana Burseraceae
shrubs: Combretum sp. Combretaceae

Acalypha fruticosa _ Euphorbiaceae
herbs: Triumphetta flavescens Tiliaceae

Ocimum basilicum Labiatae

Ecbolium hamatum Acanthaceae
grass! Pactyloctenium asgyptium Gramineae

The Commiphera africana shrub forest occurs in Ls VI in  the
Myamatu hills and near Mumoni forest. In this ferest Commiphora
africana, a Combretum species and Acalypha fruticosa are the most
common species, These species form scciclogical group 28.

Figure elU: The characteristic structure diagram of the
Commiphora africana shrub forest,
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The deciduocus Commiphora africana forms the upper laver of 10-12m
Itz external cover is 40%. The internal cover depends on the
zegsoen,. Structure diagram 6l was made in the dry seasoen. In the
wet sgeason the real cover of the upper laver is (04x07=) 28%,
instead of (04x04=)16%

The Combretum sp. with medivm zized evergreen leaves (mesomorph)
dominstes in the shrub laver of 7m. The dec:-uous Acalypha
fruticosa is abundant in the lower shrub layer of i.5-4m.
Striking features of this shrub forest are the poverty in plant
species, the deminance of 3 species and the absence of special
live-forms suech as lianas, thorns and succulents. It iz easy to
walk through this forest without stooping and being pricked by
thorns.
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U+ USP 10 - OCHNAa OVATA

The most important species occurring in the Ochna ovata
Scrub forest are:

NAME : FAMILY:
trees: Ochna ovats Ochnaceae
Acacia brevispica Mimosaceas
Cordia ovalis Beraginaceas
Commiphora boiviana Burseraceae
. holtziana .
Usr 18
shrubs & lianas:
Premrna clichotricha Vesrbenaceae
Capparis tomentosa Capparidaceae
Bauhinia tomentosa Caesalpiniaceae
Dalbergia lactea Papilionaceae
Boscis angustifolia Capparidaceae
USP 11 (liana) Papiliopaceae
herbs: Crabbea velutina Acanthaceae

Isoglossa laxa
Ecbolium hamatum '3
‘Rhiracanthus gracilis - .s

s

Leucas glabrata Labiatae
Commelina sp. Commelinaceas
ferns: Pellaea longipilesa Pteridophytes

Actiniopteris radiata ry

The * Ochna ovatz shrub ferest is found on the mountains of
landscape VWII; Kijege forest and Kierere forest in the northeast
and Mumoni forest in the southeast of the survey -area.

The Ochna ovata shrub forest is a result of & law which was
passed 40 yesrs agoe to protect the arez against erosion., This law
forbade people to live on the mountains, HWitness of the past
(over)landuse are the big ereosion gullies in Mumoni forest and
the vegetation itself. The vegstation is dense and complicated.
It is difficult to know from which stem a leave originstes by the
many lianss and intertwining bushes,

Ochna ovata, & low growing tree with small leather like evergreen
leaves, it very common and often dominating. ficacia brevispica
is everywhere but never dominating. In the understorey 0.25-8.75
m tall Acanthacese herbs are most Common.

Cordis cvalis, Commiphors boivians, Commiphora holtzianas, USP 11
{@ Pepiliopacecus liana with big deciduougs leaves) and USP 10 (a
big tres, with a winged stem and older than 40 vesrs) occcur only
in Mumoni forest. In Kijege forest two fern species are colmon .




Figure 6V: The characteristic structure dizgram of the
Ochna ovata shrub-forest in the dry season.
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In the structure diagram which was made in the dry season 0g? i

the two highest layers was found, which shoyld be at least 08

in the rainy season. In the second layer 03" is found, because
the evergreen bushes and shrubs do not change much in cover per
seasen (Ochna ovata, Capparis tomentosa, Boscia angustifolia and
Bauhinia tomentosa).
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4.4 Description of the mapping units

1 Ocotea usambarensis - Strombosia scheffleri Ls

Climzate and Soil

This Landseape is situated in the north-western part of the study
ares between 2100 and 1600 meter. Several hundred meters higher
(cutsite gur area) it borders the Bamboo zone.

It is the wettest part of the arez with an annual vrainfall of
1500 - 2200 mm. The area is covered by several lshar flows (flow
of & hetercgenecus mixture of lava with mud), forming <ceveral
layers causing & step-like appearance, &oils are deep-weathered
Mitisols, with &n decreasing humous topsoil geing downstairs.

Past, Present and Future

The majority of the forest is still virgin and differs not much
from the forest in the past., The forest border (mapping unit 1.3)
and the forest near the tracks have been heavily exploitated.
Forestry has practised intensive selective felling to cut timber
trees like Campher (Ocotez) and Pode (Podocarpus). Only near the
tracks suitable trees are cut, not bevond the first deep valley.
Mear the tracks useless trees are left (eften secondary species
like Croton sp. or very old Camphers).

Individual people are allowed toe cut trees for fuelweod, which
they gather in the lowsr parts of the forest.

glso farmers with their neighbouring shambas put pressure upon
the forest. They slowly move the forest boundary back to start
proefitable tea plantations, Quite vecently the Kenya government
decided to allow farmers to move 100 meter into the forest. The
government motivated this decicsion by sayving that the new
plantations will provide s buffer between squatters and the
forest (Redfern 1985).

Mapping units

1.1 Podocarpus milanjianus - Baliniera coffecides
Vegetation types: & (80%), B (20%)

1.2 Qcotes usambarencis - Strombosia scheffleri
Vegetation types: B (80%), & (10%) and C (10%)

1.3 Prunus africana - Celtis africana
Uegetation types: C (30%) and B {20%)
Most influenced part of the Forest

1.4 Encete ventricosum - Newtonis buchani

Vegetation types: C (70%), B (20%) and A (10%)

Only in the steepest valleys a different vegetation can be
found (with slopes of cver 100%). A large part of this unit
is covered by the Prunus - Celtis veg.type with 3 Newtenia
buchani Woodland along the rivers., Higher in the Forest also
vegetation types B and T occur. On the steepest slopes
with <shsllow soile wild bananas (Ensete) and tree ferns
{Cyathea sp. } accur. '




2 Croton megalocarpus — Coffea arabica Ls

Elimate and Soil

This landscape stretches from the boundaries of the Rainforest
to the Combretum Woodland and spans an area with an average
annyal rainfazll of 1208 - 1600 mm. Ecolegical mere important is
the length of the growing season. In the dry seasoen in the "Tez-
zcene* (which overlaps partly unit 2.1) the top soil contains
still more than 30% moisture (weight). Only the wupper few
centimeter are dry. Downstairs in the arez near Ls 3 this
moisture content in the topsoil is less than 15%, too dry for
most plants to grow optimally.

Obwiously the seils in the cultivation zrea near the Feorest have
& darker topseil than the seils in the lower part. Geing down
soils get  more structure, shiny pedfaces are pronounced and
finally, in the extreme eastern part, the soils ars less deep.

Past, Present and Future

The area near the Rainforest {(at least unit 2.1) are quite
recently (last century) deforestated, There used to be a forest
like the Prunus africans - Celtis africana vegetation type.
With a :population growth of 3-4% this landscape will change
rapidly. Especially in unit 2.2 this might have  tremendous
efects when the present ecologically adapted landuse system has
to change (see unit description).

Mappinqunits

2.1 Pteridium aguilinum - Camellis sinensis
Vegetation types: D (83%), El and E2 (10%) and C (5%
The highest and wettest part of landscape 2 with a3 wvery
typical landuse which 1is reflected in the name which
Jaetzold qives for this agro-ecolosigical zons: Tez ~ Dalry
zorie. Near the homestesds, on the ridges, there are small
pastures and gardens with foederops (maize, beans).
On the valley slopes tes plantations are eituated,

)
e

Creten megalocarpus - Coffea arabics

Veg. type E1 and E2 (80%), C, D and F (20%)

Une of the mest extended mapping units with & let of
variation in slopes, wvalleys and landuse. However a major
compenent iz the typical building block of this landscaps.
Farmers grow their fooderops near the homesteads on  the
ridges; coffee is planted on terrasces on the often steep
slopes; on the valley bottom banranas are planted. Especially
near the homesteads trees are abundant (E2).

2.3 FEucalyptus camaldulensis - Pinus raddiata
Plantation forest which was planted + 20 years age




2.4 Albizia gummifera - Newtonia buchani
Vegetation types: £ 1/2 (S50%), € (30%) and D {20%)
\Valleys with still an sbundant tree vegetation, remnants of
the former forest and comparable to the lower part of unit

1.4. Often forest 1is earlier cleared on the ridges than
in the valleys.

2.3 Albizia gummifers - Newtonia buchani
Vegetation types: E 1/2 (50%), D (40%) and C (10%)
The whole valley is cultivated but remnants of the forest
can be found aleng the rivers,

0]
7]

Muss sp. - Coffea arabica

Vegetation types: E 1/2 (100%)

Smaller valleys where even cultivation, mainly bananas, is
practised on the banks of the streams.

3 Dombeya rotundifolia — Mangifera indica Ls

Climste and Soil

Subhumid climate, with an annual average rainfall of + 1100-1320
mmoand twe long dry seasons.

Nitisoels dominate in the western part of this landecape, Acrisols
dominate in the eastern part of this landscape.

Past |, Present and Future

In the past there was a forest, much gpener and lower than the
present Rainforest. Towards the east this forest gradually
became 3 kind of Hoodland with more drough resistent trees.
Although the land pressure is very high, small areas can be found
Wwith & fallow vegetatien of five or more years (veg. tvpe H). But
the majority of the land iz cultivated,with in contrast te the
previcus landscape, fallow periods of up to twe vears (grass- or
weed Tallow).

Mapping units

3.1 Mangifers indica - Zea mays
Vegetation types: F (70%), E 1/2 (25%) and G (15%)

3.2 Dombeva rotundifolis - Mangifers indica
Vegetation types: F (50%), E1/2 (30%) and G (20%)

3.3 Lantans camara - Zes mays
Vegetation types: G (40%), F (30%) and E 1/2 (20%

2.4 Albizia qurmifers = Newtonia buchani
Vegetation types: F (50%), £ 1/2 (30%), C (10%) and G (10%)

3.5 Musa sp. ~ Zea mays
Vegetation types: F (&80%), E1/2 (30%) and G (10%)
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4 Combretum zevheri - Combretum binderianum Ls

Climate and Scil

The majority of this landscape ie sub-humid with an average
ahhual rainfall of 4+ 200-1200 mm and & prolonged dry season,
The majority of the soils are gquite deep Acrisols with & moderate
fertility and moderate physical properties. But near the edge of
the plateau (in the southern part of the area) they beceme much
shallower and gravellier. Within one meter depth murm {iron -~
mangsnesg concretiosns) can be feund and finslly the last
kilometer of the plateay, the scils become less than 20 cm deep
(Lithosels). Although the majority of this landscape is of
veleanie eorigin, in some valleys Basement System rocks are the
parent material for scil genesis, causing many similarities with
landscape €.

Past, Present and Future

Especially north of the Thuehi river (Meru district) this
landscape i¢ quite extended. It is relatively undisturbed, which
iz striking when going down ~  the slopes of Mt. Kenya through
it's intensively cultivated land (landscapes 2, 3 and £). This
can be explained by it’s buffer positicn between the countries of
different {subjtribes: the Chuka (highlands, Ls 2 and 3) and the
Tharaka (lowlands, Ls &) pecple. Only recently this area became
cafe esnough to start cultivation, but it's population density is
still low. The vegetation is influenced by an extensive burning
_regime which caused the dominance of Heteropogen contertus but
caved the tree laver (in contrast to Le 5).

In future much more cultivation will be practised in the northern
part of the landscape, in the southern part most of the swvitable
places are already cultivated, A& grazed Bushland is left,
offering little opportunities to cultivate dus to it's wvery
zhallow soils.

Mapping units

I

4,1 Combretum zeyheri
Vegetstion types:

Heteropogon contortus
{70%) and F {3050

x

¥

4,2 Combretum zeyheri
Uegetation types:

Zea mays
{50%) and F (S0%)

=

4.3 Alpee secundiflora — Euphorbia nyikae
4.4 Heteroﬁogﬁn contortus ~ Euphorbia nyikae

4.5 Zornia apiculata - Ocimum basilicum
On some places flows of Lahar streamed further away from
Mt. Kenya. One of these probably reached a depression in
the Basement System and formed a plain. Developed soils are
very shallow and moderately fertile, North of the Chuka-
seuth arex this landscape is much more commen. This area is

heavily grazed and the shrubby herb Ocimum  basilicumn:

and Heteropogon contortus (grass) dominate. Zornia apiculata
s is an indicator of heavy grazing pressure.
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4.5

4.7

4.8

Spots of heavy clay soils (Vertisols) occur, developed in &
poarly drained epvironment as cah be expected on these flat
areas. Here a quite different vegetation can be found (K).
In the dry ceason grazing cattle and goats concentrate on
the green vegetation,which grows on these spots.

Combretum zeyheri - Terminalia brownii

Vegetation type: J (100%)

This MHoodland is found on the Materi basalt Plateau and on
the Plain of lahar, where also unit 4.5 is situated. Both
locations are surrounded by lLandscape &, which 1llustrates
the importance of the parent material ( the assumption . of
the same climatic circumstances seems to be realistic).
Compared to wunit 4.5 this unit has & much less human-
influenced vegetation type {especially burning).

Euphorbia nvikae - Acaclis brevispica

Vegetation types: F (80%), G (20%) and 01 (20%)

Ualleys with locally shallew scils, which are partly derived
of Basement System recks having it’s influence relativelly
far to the west.

Combretum binderianum - Combretum zepheri

Vegetation types: H (40%), G (30%) and S (20%)
Mo Basement Syestem influences
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S Hyparrhenia sp. - Heteropogon contertus Ls

Climate and Soil

Yoleanic influences no  longer dominate in  the three eastern
landscapes. This change in geology goes together with a steadily
decreasing amount of rainfall, in this landscape + 1000 mm 3
year.

This landscape occurs only in the north eastern part of the Chuka
- south area and has slopes of over 20%. Soils are moderately
deep, of ten with murm .

Past, Present and Future

Prebably this landscape used to be covered by a kind of Bushland,
mere or similar to unit S5.1. Fire is the main factor which has
cauysed this MWoeoded Grassland, The fire tolerant Heterocpogon
contertus dominates here. The high biomass, which is burnt and the
time of burning {(just before the onset of the rains) causes het
fire, which is refleected in the low tree coverage.

Due to the steep slopes, shallow soils and demagraphic factors
(see Ls4j, this landscape has never been cultivated to any
extend., Only on 3 few suitable spots and near the transition to
the oather landscapes {(especially the footslopes) cultivation 13
possible,

Main landuge ie grazing (mainly cattle). During the dry seasen
the Hills are covered by a layer of "standing hay" with a very
low foodquality. Only bhelew the irritating needles of Speargrass
(Heteropogen contortus) some fresh leaves can be found or the
nutricious leaves of Indigefers binderi. However after burning
during the rains a layer of green fresh grasses is formed, which
is wvery palatable and oputricicus. Till the flowering eof
Spesrgrass the Hyparrhenis =p. - Heteropogon contortus Ls 15
heavily grazed. During flowering (dry seasen), the animals shift
toe the valleys and landscape 6 where browse forms an  important
dry season forage rescurce.

Mapping units

9.1 Gardenis jovis~tenantis - Hesria reticulata
Uegetation types: Q (920%) =nd 1 {100
UVegetation type Q is deminant, but some open places
{especially in the Mutharangs forest near Chiokarige) occur,
Fire is not important, only the fringe of the scrub forest
is regularly burned, This is the only grazed part of ths
unit.

2.2 Heeria reticulata - Hetercpogon contortus
Vegetation type: 1 (100%)

2.2 Gardenia jovis-tonantis — Heeris reticulata
Vegetation types: O (80%) and 1 (10%)

2.4 Hyparrhenia sp. — Heteropogon contortus
Vegetation type I (100%)
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& éAcacia senegal - Commiphora africana Ls

Climate and Soil

This landscape occupies most of the eastern part of the Chuka~
sguth ares, the lowest anhd driest part of this area with an
annual sverage rainfall of 600-300 mm. It belongs to the Basement
System which stretches several hundred kilometers to the east
and is covered by an endless ses of thornbush. Each part of this
ares has once been cultivated, therefor wvegetation 1is &
reflection of the stage in the bush-fallow system.

The majority of the scils are Chromic Luvisocls, developed of
gneisses vrich in ferro-magnesium minerals, which are quite deep
snd moderate fertile (chemical) but have a very low organic
matter content. They are all eroded and have lost their humcus
topsoil. This caused the sealing of the exposing subseil, which
reduces the infiltration capacity very much (often more than S0%
of the rainwater runs offlj. On specific places, near rivers and
streams, Calcic Luvisocls occur comparable in chemical fertility
to the Chromic Luvisols. However surface sealing does not occur
here.

Ecpecially near the Mountains and Hills cther soils cccur, formed
of colluvium. In the river terraces quite different soils occur,
of which the parent material is beth of volecanic and Basement
System origin. These alluyvial soils are desp, relatively fertile
and have a good physical structurs,

Past, Present and Future

In 1238 Msher, then soil conservation officer for Kenya wrote a
report  about Embu district based on four weeks of field
investigations, He writss about the Acacia senegal -~ Commiphora
africanz landscape: "Bare granitic rvocks and scanty sands  in
semi-arid country situated at low altitudes vreflect back a
pitiless sun. Stuynted animals and poverty-stricken inhabitants
seek sustenance in & barren semi-desert where all hoepe of
progress is futile and where famine 1s ever waiting at the door -
the most promising method of dealng with these people appears to
be to move them, lock, stock and barrel, leaving their present
land to regenerate to bush and to becoms ornce 9ain the haunt of
the elephant, the rhinocercs and the buffale - abandonment of the
land te the <slow but sure healing of Nature is the only
praticable remedy”,(Maher, 1338, Vol.l:2; Vel.II:1,64, quoted by
Brekensha and Riley 1380)

Nearly fifty years later the physical situation seems to be much
the same. A newspapet wrote in an article asbout new funds which
are provided for the EMI programme to help farmers in the dry
parts of Embu, Meru and Jfsiole districts. Thay write asbout the
area:"to assist (the farmers) with the task of earning & living
from some of Kenya’s poorest and most arid land - to prevent
further deterioration of the arid land and to boest agriculture,
forestry and livestock production - They were hard hit by the
drough last year and the population exploeitation in Kenya has
forced farmers to use the land more extensively with the results
that the soil does not recover” (MNatiom; januari, februari 1986)

No  discussien has to be held about the severity of the
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degradation, but the report of 1938 leads te the posing of
questicns about the rate of it.

Due to the availability of permanent water and sasily
exploitable land, this landscape has besn cultivated already a
long time ago. Shortly afterwards degradation became more
serigus till the situvation in 193€ and nowadays.' The situation
before cultivation started can he recopstructed:

Glder people remember the times (more than 50 years age) that the
northern part of this landscape (Tharaka, in Meru district) was
covered by forests with high trees and harbeured sbundant
wildlife of lions, giraffes and antilepes, Especially the
footslopes of the hills and mountains were covered by & Weodland
of tall Acacia tortiliz tress (mapping units £.1 and 6.2).
Remnants of these can still be found near Kijege forest.

Probsbly the majority of the arsa (mapping units 6.4 and 6.3) was
covered by & wvegetation which nowadays can be found in Meru
National Park, 40 Kilometer north-east of the Chuka-south ares.
Uneultivated land remains there under comparable climatic and
pedological cenditions. Four layers can be distinguished in the
yegetation:

A ground lavere 0 - 0.8m. with perennial grasses, especially
Chloris roxburghiana and Enteropegqon macrostachys.

A shrob layer 1.2 - 1.7m. with Grewia wvillosa, Combretum
aculeatum, Bauhinis taitensis and Triumfetts flavescens.

& high shrub or low tree laver + Sm. with Commiphoras africana,
Acacia senegal and Acacia tertilis.

A tree layer £ 15m. with Acacia tortilis.

Here the humous top soil is + 25 om thick in which all vain water
can infiltrate. However alse in thiz protected area spots of hare
seil occur with species common in cultivated land, 1like Ocimum
basilicum, Tetrapogon cencriiformis, Traqus berteronianus and
even Blepharis linariifeclius. They occur where animals gather,
like tracks, elephant pocls and on ¢ld termite mounds. This
illustrates the sepsitivity of the ecosystem to erosion. The
humeus topsoil ic lost exposing & subsoil which is easzily sealed,
causing & low infiltration capacity. Perennial grasses disappear
and tcan be replaced by annual grasses, but mors of ten they are
replaced by a dense shrub laver. This iz the =0 called bush
encroachment.
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Present Landuse

In the majority of the area a bush-fallow agriculture is
practised. People start gultivation by clearing 3 particular
bush, wusually 3 few ha large. HNot all trees are cut, especially
Sterculia rhynchocarpa, Delonix elata and Adansonia digitata are
spared, Commiphora and Acacia trees are often only cut remaining
a one meter high stem. A few months after clearing 2ll biomass is
burned, usually just before the expected onset of the rains,
Cultivation starts with as major foodcrops millet, sorghum and
green grame and most important cash ecrop cetton. On spots
receiving more rain, cotton is grown.

Usually the gardens are protected against livestock by fences of
thorny Acacia senegal or &. tortilis branches, but after the
harvest in the harsh dry season animals are driven into the
gardens to graze weeds and millet or sorghum stalks.

Af ter two or three years of cultivatien, land is left fallow. The
first year only heavily grazed annual grasses and herbs grow.
Trees which were spared during cultivation arow out and are the
spots of a slowly recpvering vegetation, Dependant of the amount
of depletation of the <seils and the grazing pressure,
regeneration can occur, or not. In the latter case the land
remaine bare, s0il surface seals and any regeneraton will be very
unlikely., The situation is often worsened due to grazing animals
for which this area is very attractive.

The regqenerating land slowly groews cut of reach of cattle and
goats and "shoots” then several meters high. First it forms denze
thickets, but becoming older (more than 10 years?} trees grow
higher and & kind of Scrub forest iz formed (?m high trees). This
stage is hardly reached anvmore, because before that moment treesg
are already cut for & new cultivation stage. MNowadays especially
the transition from bare soils with ocutgrowing trees into
bushland is gradually hindered. Mere exhausted soils and a higher
grazing pressure are responsible for this. Although landclearing
s such is not acecelerating, the amount of older A. <senegal-C,
africans bush decreases due to 3 decrease in developing of bush
af ter cultivation,

In a first wisit one would be inclined to think that this
ecosystem is deteriorating. We have already seen thst the way and
the rate show that new "equilibria" are fermed. This means that
overstrained measurements (like abandoning land, destocking
ete) will not sclve anything. No clear sclutions can be effered
but s few idess are discusszed elsewhere (Scholte ‘86b).

The situation on more favourable sites like the river terraces is
guite different, sees under unit descriptions for more details.

55




Mapping units

6.1

Pl
n

]
'3}

Bauhinia tomentosa - Acacia brevispics

Vegetation type O (100%)

Thicket and Bushland on the footslopes of the scarp between
L= 4 and 6. This rather luxuriant vegetation contrasts with
the sparse vegetation upwards (unit 4.3). Here the meisture
availability is very high due te seepage of groundwater from
the plateau,

Commiphora holziana — Commiphoras africana
Vegetation type N {100%)
Mainly Scrubforest opn & ridge in the centre of this landscape

Acacia senegal - Commiphora africana

Yegetaticn types 281 and 02 and F

On = few places extended areas of Bushland and Woodland can
be found. This wunit is very heterogenous, the majority
consists of relative old bushland

Pennisetum typheides - Commiphora africana
Vegetation typas: N(25%),5(20%) M{20%) ,P{15%),0(15%), F(S%)
The most commen mapping unit in this landscape

Pennisetum typhoides - Commiphora africana

Uzgetation types: M{40%), M{30%),5(20%), P{3%), L(S%},F(3%)
In many aspects comparable to unit 6.4, but not the
conspicuous chess-board ferm of thicket and farmland

Pennisetum typhoides - Aristida adscensionis
Vegetation types: S(30%), N{30%), M(20%), Q(20%)

Pennisetum typhoides - Acacia tortilis

Yegetation types: 5(40%), 00304y, M(13%), L{13%)

Farmiand with Acacia tortilis Moedland along the water
courses and in general 3 high tree cover.

Terminalia brownii - Hyphaene thebaica
Vegetation types: N(30%), 3(20%), 0¢20%), Q(20%), M(10%)

Pennisetum typhoides — Gossypium sp.

Vegetation types: 5 (30%), L (30%), M (10%)

In many aspecte this unit resembles the next one, but it is
not situated on & riverterrace.

Tephrosiz sp.— Cassia lopgiracemcss

Vegetation types: S(60%), L(30X)and R(10%)

Along  several rivers extended riverterraces have been
formed, which due te their fertility are all intensively
cultivated. The majority of this unit 1is presently
cultivated or fallow {ususzlly less than 2 year). Only cmall
patches of less intensively used land occcur.
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6.11

.12

Acacia rovumae - Cassia longiracemosa

Vegstation types: 3(40%), L(30%), R{23%) and T{3%)

Aleng the Tanz river extended riverterraces have been
formed. In the scuth it is dissected and has a slope of +3%,
in the northern part it is flat and younger. The majority of
this wunit has been cultivated with short fallow perieds (<3
years). The only older vegetation can be found on the banks
of the river which are covered by & high Heodland. Acacia
rovumze and Ficus sycomorus dominate in the southern part,
Atacia elatior, Hyphaene thebaica and Ficus sycomorus
dominate in the northern part. In the upper nerthern part of
this unit & semall island of £ 3 ha in the Tanz river Iis
situated (near the Grand Falls). A riverine forest is
developed with the =same species as on the riverbanks
together with Pandanus and Phoenix palms.

Acacia mellifera ~ Acacia sensgal

Vegetation type: 02 (100%)

0ld riverterrace with Bushland, S m high, with a very low
ground cover due te the heavy grazing pressure,
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7 USP 10 - Ochna ovata Ls

Climste snd Seil

In the extreme eastern part of the Chuka-south srea & range of
mountains is situated, which rises more than 500 m above the
surroundings, This altitude causes z lifting (eastern) air which
is responsible for & nearly doubling of the annual rzinfall (1200
versus 700 of the surrcundings), Often clouds were seen hanging
atound the summits of the mountains., They reduce the amount of
evaporation and cause condensation at the vegetation.

Sxils range from shallow to moderately deep (especizlly on the
fostslepes), their fertility 1is moderate. In the footslopes
soil meisture conditions are relative faveurable,

Pazt, Fresent and Future

People living near the Kijege -~ Kiere Forest range remember the
times that the presently uninhabited Mountains were densily
populated  and intensively cultivated. Basbabs (Adansonia
digitata) were the only trees which remained. These Mountains
were especially attractive during the times that nomads crossed
the area and the people fled into the Meuntains and staved there
leng after.

In 1945 the Briticsh colonial goverment decided to proetect the
heavily exploitated Meuntaine and forbad all cultivation and
inhabitatien of these Mountains (except the Kibiro hills). Most
peeple were chased away, but & few could &scape the British.
Kijege was one of them. He was 3 witch docter, whe could make
himself invisible with special herbs and could continue te live
in what is now called Kijege Foerest, His sen is ¢till living in
Chiokarige.

Striking 1s thzt after independance {(1963) the forests remained
unioccupied in eontrast to an overzll tendency in Kenva to neglect
colenial anti-ercsion measures, Up to the moment ne cultivation
and grazing has been practicsed in these gazetted Mountains. In
these 40 yeares a dense Scrub Ferest developed ashove which bacbhabs
rise, remnants of the cultivation land.

The Kibire hills which were never gazetted (why?) prohbably show
the situation of all the Mountains before gazetting. A stone-rich
bare sc¢il with an cccasional shrub and no cultivation anymare.
Only some grazing is practised by herds of people living near the
Tana river. The boundary of the gazetted forests can be found
back as sharp lines in the landscapes. On seme spots it looks
like & fire lane,.

Long before the time of cultivation, these Mountsins were covered
by a high forest. Especially on the higher slopes this might
have resembled the Mt.Kenva forest. Nowadays enly on the highest
peak of HMumeni forest "resl” forest can be found {less than 35
gcres)., Due to it‘s insccesibility we could net visit it, but it
is possible that vegetation types like Prunus africana - Celtis
africana occur there.
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Nowadays  the majerity of this Scrub Forest iz formed by the
Ochna ovata- Acacia brevispics vegetation type, characteristic
for a recovering environment with a net too shallow spil  and
slepes of less than S50%. PBacbab trees form the ypper laper (15w
high). On steeper slopes other vegetation types occur. On the
top of rock-faces (with a very shallow soil) Euphorbia nyikaze is
dominant together with some2 Commiphora trees. Under these
rockfaces a dense thicket, evergreen , 1 1.5 m high of an
unknewn species stands , benefitting of the availability of rain
water running of the rocks.

Mapping units

7+l Ochna ovata - Acacia brevispica

Veqetatioen typer YV (100%)

The majority of this landscape is formed by the USP 10 -
Ochna covata wvegq.type which eccurs on the slopes. On  the
footslopes an Acacia tortilis Woodland can be found., Fatches
ef grassland occur, especially on the western side of the
range. They belong to the Hyparrhenia sp - Hetercpogon
coptortus vegetation type, indicating that <since the
gazetting burning has been practised on & small =scale.

7.2 U5P 10~ Ochna cvats

Vegetation types: Y (80%) and U (20%)

The Scrub forest on Mumoni mountain differs frem that of
Kijege 1in having a slightly different species composition.
Especially the presence of USP 10 {(unkneown species), a tree
with & winged stem was obvicus. The majerity of the
footzlopes have been cultivated in Mumoni forest, however no
open patches occur. On the peak of Mumeni (1700 m) Mountain
Rainforest ccours.

~}
[45]

Canthium phyllantoideum - Boerhavia srecta

Vegetation type M (1065

The only not gazetted "forest" shows clearly the effect of
protecting during more than 40 years, although one has to
realise that protecting the Mountains increased the pressure
orn thisz Hill. Why the colonial goverment excluded this Hill
is pot clesar. Howadays it is covered with 3 sparse fallow
vegetation and a few scattered bushes of Balantes aegikptica.

59




DISCUSSION

The presented Vegetatien and Landuse map of the Chuka-scuth area
is the first map of this szcale of the ares.

Differences in physiography were the first criteria for
interpretation. Hith fiegld data the landunits were described in
terms of vegetation. Clear vegetation / landuse differences were
considered as important as physiographic differsnces (for example
the division of the Mountain footridges in twe landscapes: the
forest and cultivated land). In this way both physiegraphic and
vegetation/landuse differences were used on the highest level,
Criteria for discriminations between units on the lowest level
are based on differences in landuse and vegetation types.

In the Chuka-south area differences in physiography are highly

correlated with differences in geology and climatology, see table
9

TABLE 5: CORRELATION BETWEEN PHYSIOGRAPHY, GEOQLOGY, CLIMATOLOGY
IN THE SEVEN LANDSCAFES

Ls 1+2. Ls 54+4 ls 3 Ls & ts 7

Mt. Footridges Plateay,Uplands Hills Uplands Mountains
valcanic voleanic intrusive metamorf  intrusive
humid semi—humid - semi-arid semi-arid semi-humid

The consequence is a3 high correlation of both vegetation and soil
with these environmental conditiones, Land use (&= a derivation of
this) ic also highly correlated.

These factors are especially strongly correlated in  the drier
ezstern part of the srea (Basement Syetem), alse on a more
detziled scale., In  the western part differences are much less
obwicus (for example the Imtrusives in the western part of the
area compared to the surrounding volcanic sreas.)

It is clear that the used landscape quided methed suits the best
in those areas where differences in physiegraphy, 9eclogy,
elimate, soils, landuse and thus of vegetatlon are  strongly
correlated, 35 iz the case in the Chuka - scuth ares.

In 1576 a 1:250,000 vegetstion and landuse map of Scuth- and
Central Kenva was made {(Trapnall =t al), bssed on aiv photographs
and ground survey. The value of this map lies particular in the
passibility of extrapolating the results of more detailed studies
te surrounding arsas. '
They distinguicsh 18 units in the Chuka-south area ( the presented
map 42} and cbviously do not distinguish cur landscapes 4 and 3
and call both of them- undifferentiated Combretum types. No units
were  distinguished in  landscape 6, which is . completely
clascsified as Acacia - Commiphora. It is clear that the 1:250,000
scale is too large to map differences in landuse. Therefor the
map has to been seen zs 3 slightly corrected potential vegetation
map .
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fppendix 1

LEGEND OF THE VEGETATION AND LANDUSE MAP OF THE CHUKA-SOUTH AREA

1.1

1.2

1.3

1.4

2.1

2.2

%]

)

[

P
o

2.6

Dcotea usambarensis~Strombosia scheffleri Ls

Mountain Rain Forest on Meuntain Foetridqes, developed on
Mt. Kenva volecanics

Pedocarpus milanjianus — Galiniera coffecides
Montane Rain Forest (above 1950 m) on Mountain Footridges

(ceotea usambarepsie - Strombosia scheffleri
Sub-montane Raip Forest (1700-1950 m} on Mountain Footridges

Prunus africana - Ceitig africana
Transitional Rain Forest (+1600~1700 m) on Mountain Footridges

Ensete ventricosum ~ Newtonia buchani
Forest in steep WYalleys of Mountain Footridges

Croton megalecarpus — Coffea arzbica Ls
Very intencsively cultivated land on Mountain fFoetridges,
develaoped on Mt. Kenya volcanics

Pteridium aquilinum - Camellia sinensis
Intensively cultivated land with tea plantation=s and
smzll dairy pastures on Mountzin Footridges

Croton megalocarpus — Coffea arabica
Intensively cultivated land with coffee plantatiens,
on Mguntain Footridges

Evcalyptus camaldulensie - Pinus radiata
Plantation Forest on Hills of f{granitic) Intrusives.

Albizia qummifers - Newtonia buchani

Woodland along the river and scattered in the whale Usalley
with Farmland

falbizia gummifera — Newtonia buchani
Farmland with HWeodland aleng rivers in Yalleys

Musa sp. - Coffea arabics
Farmland without trees in Ualleys




3.1

4.1

4.4

4.5

4.8

4.7

4.8

Dombeya rotundifolia - Mangifera indieca Ls

Intencively cultivated land on Plateaus and (velecanic) Uplands,
developed an Mr, Kenva voleanice

Mangifera indica - Zes mays
Intensively cultivated Farmland with & tree cover ¢ 20% ,
en strengly dissected Plategys

Dombeya rotundifolia - Mangifera indica

Farmland , less intensively cultivated than 3.1, same tree cover
on Plateaus '

Lantana camara - Zea mays
Farmland and Fallow land in chess-board ferm, in voleanic Uplande

Newtonis buchani - Alhizia qummitrera
Farmland and Woodland along rivers in Valleys

Musa sp. - Zea mays
Farmland in Vallevs

Combretum zeyheri —~ Combretum binderianum Ls
Extencively cultivated Bushland and Hoodland on Flateaus
and voleanie Uplands, developed on Mt, Kenya velcanics

Combretum zeyheri - Heteropogen contertus
Homuogeneous Bushland, extensively cultivated {< 30% Farmland)
on Plateaus and voleanie Uplands

Combretum zeyheri ~ Zea mays
Farmland (1/2) and Buzhland (172) in mesaic form
in voleanic Uplands

Aloe secundiflors - Euphorbis nyikae
Thicket and Bushland on very shallow soils
at the edge of the Plateau

Heteropogon contortus - Euphorbiza nyikae
Complex of 4.1 (75 %) and 4.3 (25%)

Zornia apiculata - Ocimum basilicum
Graszland with shrubby herbe on Plains {lahar) and Plateauc

Combretum zeyheri - Terminalia brownii
Heodland on Plateaus (basalt) or Plains (lahar)

Eupherbia nyikae - Acaciz brevispica
Farmland and Thicket in Yalleys with shallow soilse,
partly developed of Basement System

Combretum binderianum - Combretum zeyheri
Bushland in Valleys
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3.3

3.4

6.1

6.8

£.9

Hyparrhenia sp. - Heteropogon contortus Ls
Yery extencively cultivated HWooded Grassland on Hille and
Mountains, developed on {(basic) Intrusives in Basement System

Gardenia jovis—tenantis — Heeria reticulata
Serub forest with & tree cover > 73%, on Mountains or Hills

Heeria reticulata ~ Heteropogoen contortue
Wocded Grassland with a treecover { 23%, on Mcuntains or Hills

Gardeniz jovis—tonantis - Heeria reticulata
Bushland on Fopotslopes, transitioen to landscape 6

Hyparrhenia sp. ~ Heterocpogaen cepntortus
HWooded Grassland on Footslepes, transition to landscape 6

ficacia seneqgal - Commiphora africana Ls

Complex of extensively- and intensively cultivated Farmland,
Thicket and hoodland in Uplands, develeped of EBasement System

Bzuhinia tomentesa — Acacia brevispica
Thicket on the Feetslopes of the Flateau and areas which
are highly influenced by the colluvium and water from it

Commiphora holziana - Commiphora africana
Thicket en Hills and Mountains

Acacia tortili< - Commphora africana
Thicket , Bushland , Woodland and Scrub foresst in Uplands

Pennisetum typhoides -~ Commiphora africana
Mosaic form of Farmland (50%) and Thicket (30%}, typical
bush-fallow system in Uplands

Pennisetum typheides - Commiphors africans
Thicket (56-79%) and Farmland (23-50%), no mosaic form
in Uplands

Fennisetum typhoides — Aristida adseensionis
Farmland and Bushland along streams

fPennisetum typhoides ~ Acaciaz tortilis
Farmland (73%) , Bushland and Hoodland, large areas of
beth types with a high treecover, in Uplands

Terminalia brownil ~ Hyphaene thebaics
Farmland (75%) with & relative high treecover, in Uplands

Pennisetum typhoides - Gossypium zp.
Intensively cultivated Farmland in Uplands

Tephrosia sp. - Lassia lengiracemosa
Intensively cultivated Farmland on River terraces
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6.11

6.12

7.1

7.2

7.3

Acacia rovumas - Hyphaene thebaica
Farmiand and Woodland on Tana river terrace

Aicacia mellifera - Acacia senegal
Bushland on River terrace

USP 10 ~ Ochna ovata Ls
Scrub Forest on Mountaing, Intruzives of granites
and granitcides

Ochna ovata - Acacia brevispics
Scrub Forest on Kijege - Kiere Mountains

USPL10 - Ochna ovata
Serub Forest on Mumoni Mountains

Canthium phyllanthoideum - Beerhavia erects
Almost bare area on Mountazine
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APPENDIX M : List of plant species ¢

Scientific names with their families,
with a scale of abundance ( l=rare,

I=pery abundant},

Name

Abutilon fruticosum

- hirtum
' longicuspe
' mauritianum

Acacia albida
vy brevispica
s depranolabium
s elatior
'y mearnsii
- mellifera
- pilotica
'3 podalvriifolia
s rovumae
. senegal
'y seyal

- tortilis
FAcalypha fruticosa

- indica

- lanceclata

‘s valkensii
Acanthospermum australe

' hispidum

dcanthus eminens
Aachyranthus aspera
“Gchyrospermum vradicans

Achyrothalamus marginatug

“actiniopteris radiata
sdanconiz digitata
adenia globosum
fqgrva Javanica

v+ lanata
Sfrocrania volkensii '
fgave sisalans
%3eratum conyzoides
~lbizia anthelmintica

o gummifera
“#lchemilla kiwuense
“lectrs parasitica
Allophylus africanus

. ferrugineus
“loe secundiflora

1y SP.

Slternanthera pungens
Amaranthus graecizans
Ananas comeosusk
Aneilema aequinoctiale

Anthocleista grandiflora

vernacular names;
socioclogical groups (Soc.).

Family

Malvaceae

113

1¥

I
Mimosaceae

3

23

i

'

L)

¥¥

L

1

13

y?

¥3
Euphorbiacese

L

s

5
Compositeas

L ]
fcanthacese
Amaranthaceae
lLabiatae
Compositae
Pteridophytae
Bombacatceas
Passifloracesas
fAmar an thaceae

LI ]
fornaceae
Agavaceae
Compositae
Mimosaceae

L )
Rosaceae

landscapes (LS) where
Z=poccacional, 3=fregquent, 4=abundant,
Embu and Meru (Mermn.} and

LS Yern,

Viz

viz

Viz

VI3

Viz

VI3 muquel i
Vil

VIt

11z

VI3

VI3

I11

VIl

Vig

IV2 V2 mugunga
VI3

VI3 VII3

viz

114

112

iz 1113 WVi4
14

Ir2 111z VI
12

V1
V113 Vil

VI3 VII2 basbab
viz
i3
iz
Iz
I113
IIS kiqubai
VIia
12 112 mukorwe
12

Scrophul ariaceae V11

Sapindaceae
Sapindacea
Liliacesze

1
Amaranthaceae
Amaranthaceae
Bromeliaceae
Commelinaceae
Loganiaceae

V3
12
viz
VIt
Itz
114
It 111l
113
12

they occur

Soc.

25

23
29

21
14
21

30

23

11

23

13

'
i
i
&
H
&
b
E
o
H




Aningeria adolfi-friederici

fpodytes dimidiats
Aristida adscensionis
Arundinaria alpina
ASparagus sp.
Aspilia mossambicensis
#Asplenium mannii

' s sandersonii
Astripomoea hyosciamoides
Asystasia schimperi
Balanites aegyptica
Barleria argentea

‘s acanthoides
. eranthemoides
ys gr andicalyx
’1 micrantha

’s sp. A

Bavhinia tomentosa
Begonia keniensis
Berchemia discolor
Bidens pilosa
Blepharis linariifolia

. mader aspatensis
Boerhavia erecta
Borassus aethiopum
Boscia angustifolia

'y coriacea
Boswellia neglects
Bougainvilleak
Breonadia microcephala
Bridelia scleroneura

vy taitensis
Caesalpinia decapetala
Cajanus cajan*
Calotropis procera
Callistemon citrinus
Camellis sinensisx
Canthium gueinzii

. phyllanthoideum
Capitanya otostegicides

Sapotaceae
Icacinaceae
Gramineae
Bramineae
Liliaceae
Compositae
Pteridophytes

b ]
Convolvulacea
Acanthaceae
Simaroubaceae
Acanthaceae

L)

L I8

1

53

53

Caesalpiniaceae

Begoniaceae
Rhamnaceae
Compositae
Acanthaceae
51
Nvectaginaceae
Palmae
Capparidaceae

sy
Burseraceas

Rubiaceae
Euphebi aceae

L}

Caesalpiniaceae

Papilionaceae
Asclepiadaceae
Myr taceae
Theaceae

Rubi aceae

513
Labiatae

Capparis sepiarea var.fischeri Capparidaceae

. tomentosa
Caralluma dummeri
Cardiosperma sp.
Carissa edulis
Carica papaya*k
Cassia absus

1y didymobotrya

53 longiracemosa

vy Mimosoides

s cccidentalis

- singueana

11 spectabile*
Cassipourea malosana
Catha edulis

13
Asclepiadaceas
Sapindaceae
Apocynaceae
Caricaceas
Caesalpiniacea

y:

L

¥

LI

13

13
Rhizopheoracease
Celastraceae

I2
i1
VIig
Il

V]
I3
13
V1
113
vIa
Vi3
Vig
VIig
V2
viz2
Vi
VI3
I2
viz
114
VI3
vIz2
vig
VIl
Vig
Vid
Viz
IIl

V4
VI3
I3

ILIS
yIz

Il
Iz

I2
Vig
viza
VI3
Viz
Vil

Viiz

Vi
113
viz
I12
Vi3
Ve
Vi3
Vi3
Vi1

12
11

muna

I

viz2

VIIZ

I12
kithunguca

muthio

muce
VI3
Iz

mutonga

mu tambogo
viia

1112

Ve

mugengetha

miraa

19

12

22
19
19
i3

25

19
19

23
23
23

21
20
22
22
14

10
18

26
i4
15
23
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5 rece

Celtis africana
Cenchrus ciliaris
Chascanum hildebrandtii
Chloris roxburghiana

- virgats
Chlorophytum gallabatense
Ehrysanthellum americarum
Cissampelos pareira
Cissys aphyllantha
Cissus guadrangularis

- rotundifelia
Citrus sp.*
Cleome allamanii

' schimperi
Clerodendrum johnstonii

‘s myricoides

Clitoria ternata
Clutia abyssinica
Coffea arabicax
Celocasia antiquorumk
Combretum aculeatum

‘s binderianum

- molle

. padoides

vy zeyheri

- 5p .
Commelina benghalensis

'3 diffusa

1 latifolisg

53 Ep.

Commicarpus plumbaneus
Commiphora africans

'y heltziana
i madagasgariensis
s boiviana

Conostomium guadrangulare
Conyza floribunda
Cordia abyssiniea

- ovalis
Crabbes velutina
Crassocephalum bojeri

- crepidioides
mannij

'y montuosum

. vitellinum

Crossandra subacaulis
Crotalaria axillaris

'y cephalotes
. etmarginella
- gopdiiformis
Croten macrostachyus
vy megalocarpus

Cucumis prophetarum
Cyathea manniana
Cynanchum defoliascens

Ulmaceae
Gramineas
Verbenaceae
Gramineae

LI}
Liliareae
Compositae
Menispermaceae
Vitaceae

LI

3y
Rutaceae

Capparaceae
19
Yerbenaceae
1y
Papilionaceae
Euphorbiaceae
Rubiaceae

Combretaceas

L ]
53
51
¥y
1t
Commelinaceae
15
1
13
Nyctaginaceae
Burseraceae
L3
33

LI
Verbenaceas

Compositae
Boraginaceas
11
Acanthaceas
Composi tae
T
¥y
L ]

1y
écanthacsae

Papilionaceas

53

1

b )
Euphorbiaceae

¥73
Cucurbi taceae
Cvatheaceas
fisclepiadaceae

I3
viz2
VI3
viza
viz2
viz

vig
Viz
Vig
vig
113
yiz

I3
w3
Vi3

iz
IS
iz
Ul4
VT
V4
viz
V4
VII3
113
Vi3
114
viig
Vil
V14
Viie
vz
Vilz2
Viz
Ii3
i14
Viiz
VIIig

12
113

iz

I2

I2
Viz2
112
vz
VIz2
VIz2
114
114
Viz

I1
UIl

VII3
VII3
I113

V3

kahawa

VII3
muraba

UIiz
UI1 muthithi

UII3 mukau
mu thegevko
muthukundu
mura

I113 muringa

112

muchuguchugu

III3 mutuntu
mukinduri

21

22

21
21
19
18

14

7

21
13
i3
22
13+z24
29

9
1

)

20422

30
21

&
16
30

30

5

13
20
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Cynocdon dactylen
Cyperus esculentus

e rotundus
Cyphia glandulifera
Cyphostemma maranguense

- nierense

Dactyloctenium aegyptium
Dalbergia lactea
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