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at.ion Programme (SDP) is a research-training course aimed at
ehta[ problem solving capacities for sustainable development

‘and the Ondobe district of the Ohangwena region. During two
_i_o_h's‘, the participants interviewed farmers to gain information about

mdlgenous fruit products. By creating a market, the value of fruit trees fo
rease. We also recommend that awareness education be emphasised in
_ ural'areas, providing farmers with information on how to best plant and manage
fruit trees and how to sustainably harvest the fruits.



e :
ble

'provides the names, in English, Oshiwambo and Latin, of the fruit
paper focuses on. It also provides a 5-letter abbreviation for each

ghout the paper, species will be referred to by their common English
r possible. However, for graphs and figures, the 5-letter abbreviation may

| English name

Scientific name

Abbreviation

Jackal berry Diospyros mespiliformis | Dio me
Marula Sclerocarya birrea Scl bi
Makalani palm Hyphaene petersiana Hyp pe
_ _ Bird plum Berchemia discolor Ber di
Omumbu S Mountain medlar Vagneria infaasta Vag in
_:'_Osh'ipek'e: = Sour plum Ximenia caffra, Xim ca
e americana
‘Omukekete Buffalo thorn Ziziphus mucronata Ziz mu
| Omushegele Rasin tree Grewia species Gre spp.
Omunkunzi Shepherds tree Boscia albitrunca Bos al
Omukwiyu Wild fig Ficus sycomorus Fic sy
Omukwa Baobab Adansonia digitata Ada di




3 students from Namibian tertiary institutions, including University of
AM); Polytechnic, Neudamm and Ogongo Agricultural Colleges,
te’l nthe Summer Desertification Programme (SDP 11) Wthh took place

Iogles field techniques, problem-solving, and SGientlfIC analysis is the primary
’SDF’ To provide realistic research conditions, topics for SDP are different each
ays focusmg on current environmental issues.

: -This__y'ear S SDP 11 topic was The Role of Indigenous Fruit Trees in Farming Systems in
 North-central Namibia. Research for this course was based in the North Central
 Regions (NCR's) of Namibia at two study sites: in Okahao (Omusati district) and

- Ondobe (Ohangwena district). These two sites were selected because of their differing
“'rainfall patterns and geomorphological characteristics.

 This year's topic was chosen based on discussions with people in the Directorate of
Forestry and other NGO'’s. Indigenous fruit trees are viewed as an important aspect in
the lives of people living in the north central regions of Namibia, yet litile research has
been conducted, and large gaps exist in information about indigenous fruit trees,
traditional knowledge of fruit trees, and the uses of fruit trees. This study aims to learn
more about indigenous fruit trees and their uses, in hopes of providing basic information
about the fruit trees to encourage further study.

The main objectives of SDP 11 were to:

» Find out more about the relationship between indigenous fruit trees and farming
systems based on indigenous knowledge and observation

- Look at the current distribution of indigenous fruit trees

. Learn more about indigenous fruit trees in relationship to environments and
landforms

. Understand the economic and cultural values of indigenous fruit trees, and

. Make wise recommendations for future use to Extension Officers and other
stakeholders

North Central Namibia was a main area of armed conflict for over 20 years before
independence in 1990. Consequently, little development work to benefit local
communities could be undertaken, and the area remained largely neglected until after
independence. (Verlinden and Dayot, 1999)

People in the North Central Regions focus primarily on subsistence agriculture for their
livelihoods, supplemented by pensions and migrant labour, The farming system in the



entral Reglons is classified as agro-silvi-pastoral system, which consists of three
nts: rop product[on livestock production and tree tending and use.

) stu y areas chosen for this research are part of the marginal farming areas
dngenous fruit trees play an important role and people are still highly dependent

rate Lj'nng periods of drought because they are able to reach groundwater unavailable
to other types of vegetation. They also require less intensive management and fabour
“input. Fruit trees benefit people by providing shelter, fi rewood, fodder, fencing, and

- fruits. Some people create employment among themselves by selling fruit trees
-"products and by-products to generate income.

o Dur:ng the research, 43 farmers were interviewed after the team received perm:ssmn
" from:the traditional leaders to do a survey in the selected villages. Both socio-economic
-(mvolvmg questionnaires and discussions) and biophysical (involving measurements,
Tk surveylng, sampling and observation) research was dene.

1.1 The study site

Two study sites were chosen, instead of only one, so that a comparison between the
two areas would be possible. The study was done in the Okahao constituency in
Omusati region and the Ondobe constituency in Changwena region. Okahao is
approximately 73 km south-west of Oshakati town, while Ondobe is situated 25 km east
from the Ondangwa and Oshikango road.

The farmers were selected through official channels. We worked with the traditional
councils and local authorities to select the farms that we surveyed. The farms we
surveyed were located in 14 different villages in the fwo areas: Omuthitu, Onakaheke,
Oniimwandi, lilambo, Uukuvu, Okaloko, Oshifulu, litapa and Ongozi in Okahao
constifuency and Onailonga A, Onailonga B, Ondaanya, Ondobe and Omunyekadi in
Ondobe constituency. People at forty-three farms were interviewed and 2496 fruit trees
were measured.

Rainfall

Namibia is the driest country in Sub-Sahara Africa, and rainfall in Namibia is highly
variable throughout the country and between years. In the North Central Regions,
average yearly rainfall decreases from the east to west (Marsh ef af 1992). Okahao,
situated in the west of the NCR, receives less rainfall than Ondobe, which lies on the
eastern part. These two sites were chosen for SDP 11 in part because rainfall has an
influence on vegetation distribution and could be an interesting comparison.

Son’ and Vegetation types



/pes at. Oka.hao are primarily loams and sand while at Ondobe deep Kalahari
he concentration of salt in the soil at Okahao is hlgh compared with

[ onzohe

7 okzhan

D Elasha haundary
Sall typaa

Cloyey sasds

- [25] Saine siis
Fazy] Sands

200 Kljometers

_ _ The_dfstnbutron of soil types in the North Central Regions. The two

' constttuenmes that our study took place in, Ondobe and Okahao, are outlined in red and
- blue on the-map: Difference in soil types between the two areas was a factor in site
o selectionf--:Source Mendelsohn, 2000.




omt 6n fruit tree species in the Okahao area is the Makalani palm
ersiana). At Ondobe, the Jackal berry (Diospyros mespiliformis) is the

ominant fruit tree species.

-f;_ Péople in Ondobe are much more closely settled, with little or no area in
_{as is found in Okahao This difference in population densities may be

.| Area square (km) Number of people Population Density
737 34,700 47.08
13 972 29 100 - 2.08

2.1. Socio-economic methodology

14 DP 11 students with 8 DRFN facilitators (to be referred to as participants)

~worked in tworareas (Okahao and Ondobe) during the research program. Forty-three

~ farmers were interviewed for this research, 23 in Okahao and 20 in Ondobe. The

- research-in each area started with discussions with traditional and political community
leaders; to introduce ourselves to relevant authorities and explain our intentions. In each
communlty the tribal leaders organised for us a guide who accompanied us to the

- different farms,-helping to explain our purpose and assisting us in finding farmers to
mterwew Al’rhough farm selection was not random, both old and new farms were




55-p_éﬁlc|pants visited identified farmers at their farms to conduct
'_arrlvat at the farm, we mtroduced ourselves bneﬂy, identifying who we

____ted a questionnaire to use during interviews before fieldwork began
he questionnalre was used as a guide to ensure that all relevant

their knowledge on the use and management of the indigenous fruit
ave access to. They were also asked a set of questions about their

. 'what the relationship of landforms to fruit trees growing in their farms
uses of different indigenous fruit trees are. Some broad social

‘asked to identify income generation possibilities on the farm. People
‘more on crops without generating income from outside sources were

re likely to manage and protect their indigenous fruit trees on their

e who have other alternate sources of income. Farmers were also
oportunity to ask questions, to facilitate a group discussion and participate
1to be strictly interviewed. .

ewers took comprehensive notes of the discussion. Some of the anecdotal
hat was of interest or importance was included, although it was difiicult to

itative or statistical analyses from these data. After each farm interview,
me to dlscuss thelr interview and comblne the information |nto a



mformatlon was incorporated with the biophysical data when

ata were analysed as per the topics above. The results were then
bles and graphs using actual numbers, percentages or frequency A
ntand discussion of these results with the team helped in making the
an d recommendations.

2.2. Biophysical methadology

Soil and landform types that each tree was growing on was recorded
possible, usually with the help of the farmer.
pproximation methods were used.

: a'm'eter Instead of using the standard measure of diameter at breast
] DBH) the dlameter at 50 cm from the ground was recorded This was

boundary of each farm was also identified and was mapped by markmg
_ g;'-_the farm border using a GPS. This was done to determine the farm size
-+ and borders of every farm. Farm boundaries in Okahao were determined by using

' aerlai--p otog phs provided by the National Remote Sensing Centre.

Other brcphysmal aspects were measured included soil types on a few farms. When this
was done; 1-to 1.5 meter deep pits were dug to determine the depth of the hardpan and

~ to obsepve the different soil layers. This was only done in few farms, primarily for
tralnmg purposes for the participants.

10




\fter daily fieldwork while in Okahao and Ondobe, co-ordinates of trees and boundaries

m the farms were downloaded and edited on an Excel spreadsheet. The data

was later analysed at the Gobabeb Training and Research Centre (Gobabeb

“Centre), using descriptive statistics and statistical tests in Microsoft Excel. Arc view GIS
‘ersion 3.1 software was also used to create maps of the selected farms. This provided

sight on identifying location of fruit trees on selected farms.

3.Results
| 3.1 Species accounts

. Participants interviewed 43 farmers in the two areas, and measured almost 2,500 trees.
" Berchemia discolor (Bird plum), Sclerocarya birrea (Marula), and Hyphaene petersiana
- (Makalani palm) were found to be common species in both Okahao and Ondobe.
" Diospyros mespiliformis (Jackal berry) was also a common species in Ondobe (Table

- 2). These trees were found mostly in the cultivated fields within a farm, but sometimes
also outside the cultivated land on the area of the farm referred to as Ekove.

[Oshiwambo name | English name Scientific name Number of trees,
including seedlings
Okahao | Ondobe
Omwandi Jackal berry Diospyros mespiliformis | 2 358
Omugongo Marula Sclerocarya birrea 297 326
Omulunga Makalani palm Hyphaene petersiana 618 309
Omuye Bird plum Berchemia discolor 53 179
Omumbu Mountain medlar Vagneria infaasta 0 109
Oshipeke Sour plum Ximenia caffra, 0 75
americana
Omukekete Buifalo thorn Ziziphus mucronata 16 63
Omushegele Rasin tree Grewia species 20 47
Omunkunzi Shepherds tree Boscia afbitrunca 0 9
| Omukwiyu Wild fig Ficus sycomorus 1 4
Omukwa - - Baobab Adansonia digitata 8 2
TOTAL | 1015 1481

Table 2: Oshiwambo, English and Scientific names of Indigenous fruit tree species, as
well as their abundance and distribution in Okahao and Ondobe constituencies.

11




0: that in most sampled farms in Okahao, Makalani Palm and Marula
ere almost equally common. All the 19 established farms sampled had both these fruit
@) "dobe area Jackal Berry and Bird Plum trees were also comman.

te's' the number of farms in both Okahao and Ondobe that indigenous fruit
secies were found at. The three most common species in Okahao, Bird Plum,

d Marula, were found on most farms (n=23), while the majority of

it tree species were not found on most farms. In Ondobe, many farms had

ecies present.

_ number of fruit trees and seediings recorded per species
{Ondobe and Okahao}

@ Ondobe

Okahao

me sy sp pe bl in sp mu

species

12




arhs.wu'h'specm: Indigenous fruit tree species in
L two aroas

okahao
mondobe

in

di  bi sp di al mu sy

fruit tree species

pe me sp

Figure 3: The number of farms in Okahao and Ondobe where at least one individual of a
species was found. Farms in Okahao tended to have only a few different species
present, whereas farms in Ondobe had many different species represented.
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" The distribution of the common species-Okahao

EHyp pe
/@ Sci bi

1 Ber di

Nz 11 j’. 4 fil lEh .. : E- i N .;‘_ hlEl
‘374 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19
farm#

T di,é_tribuﬁon of common species in the sampled farms in Okahao (n=19).

"he distribution of the common species in sampled farms -
35 Ondobe area

@ Dio rme
@ Scl bi

OHyp pe
M Ber di

b @ﬂ Ml]

1
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3.2 Landforms

ring research at Okahao and Ondobe, different land unit were identified. Land unit
jentification was based upon several factors, including soil structure, soil texture, level
alinity, soil depth and fertility. Local farmers, extension officers and soil experts
vided information about land units and assisted in identification.

he most common land units found at Okahao were: Ehenene, Omutunda, Omufitu and
henge. In Ondobe, Omufitu, Omutunda and Ehenge were most common. Appedix 3
ascribes the characteristics of each of these landforms (also called land units). Table 3
and Figure 6 show the abundance and types of the landforms found.

" By comparing the two study areas we found that there are both similarities and

differences in landforms present. Such differences are based upon soil fertility and other
~factors. In both study areas, Omufitu is known 1o be the land unit that farmers prefer for
' its higher organic matter content and its suitability for good crop production.

Landforms ldentified in Okahao Landforms Identified in Ondobe
Ehenene Ehenene
Omufitu Omufitu
Omutunda Omutunda
Ehenge Ehenge
Ediva Ediva
Omutundahenge Omutundathitu
Oshitunhu Etunu
Oshitenenge
Oluma

Table 3: Landforms found in the two regions of our study. Many landforms, or soil types,
were found in both areas, but more types of fandforms were found in Okahao.

135




40%

Figure 6: Frequency of
landforms on sampled
farms in Okahao (top) and
Ondobe (botiomn). The
primary difference between
sampled farms was the
abundance of Ehenene in
Okahao. 33% of alf the
fandforms identified were
Ehehene, as compared to
less than 5% of Ehenene
fandforms in Ondobe.

Ehenene
Omufitu

0O Omutunda
OEhenge

B Oluma
Oshitenenge
Oshiheke

iz Etundo

H Okadiva
Oshiku

[ lfference in tree distribution on landforms identified in Okahao and
‘area. This may be due to different properties of landforms, and requirements of

different fruit trees. The following tables illustrate the distribution of indigenous fruit trees

by lan u_nit_s_ln_ the two study areas.

16



Species
Total
[Berdi | Adadi | Hyp pe| Sclbi | Ziz mu | Dio me | Gre spp.
TERE 198 |64 |4 1 3 292
22 |2 80 |37 |5 0 i 147
o 0 |4 0 0 0 0 ;
2 136 107 0 0 7 254
0 93 41 4 0 0 138
0 7 0 0 1 8
0 42 0 0 0 49
0 B 0 0 0 8
0 11 0 1 0 12
5 5 577 258 13 2 12 912

istribu n of 912 indigenous fruit trees in different land units in Okahao.
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Scl | Ziz |Dio | Gre |Zim | Vag | Bos |Fic | lotal

bi mu |me |spp. |ca in al sy

10 |5 |12 |0 |1 0 [0 |1 [55
83 100 |38 |210 |15 |8 |18 |3 |1 |596
80 150 |9 |11 J29 |65 |81 |3 |0 |473
21 0 |53 |50 |6 |15 |5 |0 |2 |3 |0 |[155
1 2' : 0 |26 |5 |5 90 Jo |o |o o |1 |139
94 |0 |11 |11 |0 |21 |0 |1 7 |0 |0 |65
79 |2 | 310 |326 |63 |356 |49 |75 |108 |9 |3 [1483

: Table 5: Distribution of 1483 indigenous fruit frees in different land units in Ondobe.

Okahao Ondobe
n= | Common Landform placement | n= | Common Landform Placement

Berchemia 45 Omutunda, Ehenene 179 | Omutunda

Adansonia 2 Omufitu, Ehenene 5 Omutunda, Omufitu
Hyphaene 577 | Ehenene, Omufitu 310 | Omufitu

Sclerocarya | 258 | Omufitu 326 | Omufitu

Ziziphus 13 Omutunda 63 Omutunda

Diospyros 2 Ehenene, Okadiva 359 | Omutunda

Grewia 12 | Omufitu 49 | Omufitu

Table 6: The landforms that individuals from each species were most commonly found
on. In Okahao, Ehenene was the most common landform, but most species were found
often on Omutunda or Omufitu. In Ondohe, Omufitu was the most common landform,

- but Omutunda was also common. In this area, most species were most often found on

both Omufitu and Omutunda.

18




ihi two tables from the two-study areas we found that Makalani Palms grow
dforms. indicating that the Palm can adapt to all land units, although they
ne, a type of landform found near pans or in depressed areas where waier
ccurs, although run-off is high. Okahao has much of this landform, in part
he extensive sysiem of oshanas well-known in the area. The lack of
e Ondobe area, but relative abundance of palms supporis the hypothesis

_ Marula) was one of the more common indigenous fruit tree species in

tudy areas, although we found more individulas in the Ondobe area. Distribution
out landforms varied between the two areas, possibly due to rainfall variaticn in
o areas or the rate of adaptability of Sclerocarya to different landforms. The highest
pulation of Sclerocarya was found in Omufitu landform in both areas.

. Ondobe has more Diospyros (Jackal Berry) than Okahao, possibly due to rainfall

- variations. Omutunda, the landform it was most commonly found on in Ondobe, is

- present throughout the Okahao area, and the lack of Jackal Berry in Okahao cannot be
- explained by a lack of suitable landform. '

Of interest is what landform types homestead were found on the farms in both areas. As
said, most farmers concurred that Omufitu was the most valued landform, due to high
soil fertility and thus good crop productivity. Farmers in both areas tended to place their
current homesteads on either Omufitu or Omutunda (Figure 7).

Farmers explained that they chose such homestead placement primarily because they
feel safe from flooding. Water does not pond in Omutunda because the landform is
associated with high elevation, but instead runs to the lower areas. Omufitu is
associated with high filtration capacity.

Farmers often grow fruit trees within the boundaries of the homestead, claiming they
grow better there. This is likely because of the protection from livestock and plowing
granted by the homestead fences.

Most farmers we interviewed has previous homesteads elsewhere within the farm

before they built homesteads in their current locations. Crops and fruit trees in their

former settlement areas were of good quality and according to farmers such areas are
highly fertile (this is probably a function of the fallow system—aiter decades of low

- pressure, the soil has regained fertility). '

19



ocation of fa'rmers homesteads in Okahao and
Ondobe

B Okshao
Ondobe

Ehenene
Omutundathitu

Land units

and units used for location of homestead in Okahao (N=23) and Ondobe (N=20)

3.3 Farming Systemn in Okahao and Ondobe

lambia's semi-arid climate, most of the land is unsuitable for agricutiure.

nd that is proper for agricultural production is highly utilised. Namibia’s NCR's
re rainfall than most of the rest of the country, and are therefore much more
uited t agncu]t”re A majority of the Namibian population lives in these northermn parts
- IS hlghly dependent on agriculture for their Ilvehhoods Agrlcu!ture in




| Ohangwena | Omusati
T2.5¢ 43.164
6.564
184
108.920 113.819
374.690 265.587
2.293 16.753

" .ZS'IAgﬁcuffural production in the two regions for the most common crops. Source:
¢ of Namibia, 1998 cited in Schade et al 2000.

tr_ad_itidnal agriculture men are often the heads of households, but during our study we
und out that women also head households in some villages.

Number of men and women heading households

Female
Male
ONo data were available

Numbers of farmers

Okahao Ondobe

Fig'ufe' 8: Comparison of number men and women heading households in the study area
(Okahao, N=23 and Ondobe, N=20}

A:gfcj—Silvi—Pastoral System

in :_O'}‘;éhao' and Ondobe, the farniing systems are characterized as agro-silvi-pastoral
far_r_nm_g systems. The agro-silvi-pastoral system is an integrated farming system
. practice where trees, crops and livestock interact and benefit from each other in the
system.. .



;wtles'take place at farms with an average size of 16 hectares and
ectares of land per farm was under cultivation during the study period.

mparison of farm size {ha) in relation to
itivated area (ha) in Ondobe area

EFarm size
Cultivated area

D '.nson between farm sizes and cultivated area within the farm in Ondobe
(N=20). In one of the farms is cultivated area a notably large portion of the whole

e _'-,'the crop component consists primarily of mahangu, sorghum and
holdings consist of cattle, goats, sheep and donkeys (Marsh and
igs were also found in the area. Farmers in the Ondobe area are mainly

is more important than cattle farming in the two areas and it is a major
st cattle are kept at cattle posts, especially in Ondobe, often located

"'e!i documented trees play a crucial role in these systems. In many
m_llllons of people use a w;de vanety of products from forests

indigen us frmt trees grow mostly were people settle. Peop!e use indigenous fruit trees
S a sou e of food and for building materials, and fodder for livestock. Older farmers

T ﬁ._l]_l’[){ The leaves that fall from trees contam nutrients (plant foods) that
il wh_g_n ﬂ.'le leaves rot (Marsh, 1994). The gathering and storing of wild

2
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only an important resource in its own right, but also provides
Ketween the daily needs of family life, livestock and crop production
“yperienced farmers in north central are very aware of the relationship
.nd crops and practice a variety of agroforestry techniques. They

s important windbreaks. According to Botelle (2001) maruia trees in and
- reduce water loss, buffer temperature extremes (shade on hot days and
ional winters) and protect delicate flowers, leaves and young fruits from

ting dust storms. Some trees like Ficus sycomorus have “bad roots” as one
farmer put it, rapidly mining moisture and nutrients from soil and harming crops while

ke marula, are favoured because of their less deleterious effects (Kreike, 1995

UAS Ol’.ié: of the few really big trees in Owambo land—on occasions up 1o 20 metres tall—
‘the canopy of a full-grown marula tree provides a large expanse of solid shade. In the
" heat of the day this shade is a welcome resting place for birds, domestic livestock,

people and their cars (Botelle, 2001).

When the farmers in the two regions were asked to rank crop farming and indigenous
fruit trees, crop farming was ranked first followed by livestock farming and fruit trees

were ranked as a last priority.
Relationship between Indigenous fruit trees and farming practices

In North Central Namibia people use indigenous fruit trees as a source of food and for
building materials, as well as fodder for livestock. Farmers in both study areas are
aware of the relationship between indigenous fruit trees and crop and livestock farming.

There are marked differences in tree biodiversity in the two areas. This can be partially
attributed to the differences in rainfall patterns. In the Okahao area the tree component
consists of indigenous multipurpose species including Marula, Makalani palm and Bird
plum. Palm is the dominant species in the area although Marula is considered the most
important of the three because of the valuable fruits it produces and some other uses.
Berchemia is not abundant in the area but it is considered highly desirable by the

residents. ..

In the north-central fruit trees grow where people settie, particularly in the crop fields.
Indigenous fruit trees are established mainly through casual seed dispersal.

23



Okzhao Ondobe
No Yes No
8 15 5
ol allow livestock to
‘on trees? (n=21) 15 6 ’ 12
Do trees improve soil fertility? 4 - 5 16
(n=20)
_' Is_thé’re competition for water
between crops and trees? 12 9 2 17
(n=21)
ls there water enhancement at 4 17 1 18
canopy edge of trees? (n=21)
|s there Competition for light? 11 10 3 16
(n=21)
Do you apply manure on 2 20 2 17
trees? (n=22)
Do you prune trees? (n=20) 12 8 9 °

Table 8: Responses of selected farmers to particular questions in Okahao and Ondobe
in the Omusati and Ohangwena regions.

There is a clear relationship between indigenous fruit trees and field crops. Most fruit
trees grow in cultivated fields. In Okahao 12 of the 23 respondents grow crops under
trees and preferably under male marula and palm trees compared fo 15 out of 20 in
Ondobe. Male tress are preferred simply because they don't bear fruits, which can
cause damage to crops when they fall on crop or when they are harvested. Maize and

Trees are very important as they provide fodder and shade for livestock. In Okahao 15
out of 23 farmers said that they allow livestock to browse on trees during dry periods.
Only 5 farmers didn't allow livestock to browse on trees in the crop fields in Okahao.

Farmers in Ondobe believe that Marula leaves are not good fodder for goats and can kill
livestock. Only 7 farmers allow livestock to browse on trees compared to 12 who don't.

24



_ hat livestock in the Okahao area readily browse on fruit trees as
Ondobe area. This is probably because Okahao is drier than Ondobe and

that trees improve soil fertility and protect soil from erosion. Trees improve
ihe soil when the leaves that fall from the trees rot and add nutrients to the
ts improve the aggregate stability of the soil. Only 4 out of 23 farmers in

id that trees improve soil fertility as opposed by 16 farmers that differed. Only

“of 20 in Ondobe indicate that trees improve soil fertility. The reason for

hao there is little variation between the number of farmers who said that trees
te with crops for water and those who said there is no competition (12 and 9
aspectively). Trees have very deep roots compared to field crops and the

for water between trees and crops is questionable. 17 out of 20 farmers in
obe, which said that there is no competition, support this idea.

-~ With regard to water enhancement of soil by trees, 17 out 23 of the farmers in Okahao

~.and 18 out of 20 in Ondobe indicated that there is no enhancement of water at the
“canopy edge of the trees, which could improve crop yield. Water enhancement can be

described as when water intercepted by the canopy drops off slowly aiter most water

~ has run-off after rain. The drops fall slowly and water penetrates into the soil efficiently.

- Only 4 farmers in Okahao and 1 in Ondobe said that there is improved yield around the

* canopy of trees.

" Maintenance of soil fertility is very important in the north central. A considerable number
of farmers both in Okahao and Ondobe indicated that they don't apply manure to trees
(20 out of 23 and 17 out of 19 respectively.) Only 2 farmers in both Okahao and Ondobe

apply manure to trees. This can be attributed to the scarcity of manure in the area,
because most cattle are herded away from the homestead at the cattle post. Manure is '
applied to the sail just before the rainy season in preparation for planting and it is
obvious that frees also benefit because crans are grown around them even though the
farmers said they don't apply it to trees.

Sunlight is an important factor for plant growth. 11 out of 21 farmers in Okahao said that
trees compete with field crops for light and as a result there is a poor yield in field crops
grown under trees particularly mahangu. In contrast, 10 farmers don't experience a
problem with trees with regard fo light competition and crop yield. A considerable 16 out
19 of the farmers in Ondobe said trees do not compete with crops for sunlight. Only 3

~ said that there is competition.

Trees are also a source of fodder for livestock and farmers prune trees occasionally and
allow livestock to browse on the branches. In Okahao 12 out of 20 indicated that they
prune trees for browse, good canopy cover for shade and for ploughing. {n contrast, 8
" farmers do not prune trees. In Ondobe there is no variation between farmers that prune
trees and those, who don'i.



er for 24 hours for better results, however none of the interviewed farmers
t they had any knowledge of these practices.

w easily when treated in the right way. Marula seedlings grow best when

was not recorded whether Palm or Jackal Berry seeds were sown in the two
fer hardpan type of landform where water can accumulate to ensure

or the seed. li can be sown all year round and takes more than two years
urning the seed coat or soaking it into water for 24 hours improve

whereby branches are cut from the mature trees and planted to grow
tree. This method was not reported in Ondobe but at Okahao one of
mers we spoke to planted two Marula trees from cuttings. According to farmer,
ling established itself successfully and the other did not survive. Both Marula
Plum can be planted from cuttings but use of bird plum cuttings was not
1 both areas. Cuttings are collected and planted in early September to

s collected fruit tree seedlings that germinated under mature female trees,
tside of the cultivated land, and planted them either within the

r on the field. This practice was not reported in Ondobe but was mentioned

o farmers in Okahao. About 22% of the interviewed farmers employed it.

orestry Awareness and Trees Planting Project manual, Marula and Bird

ransplanted while they are small.

Origins of transplanted trees
O OQutside

of the farm Uncultivated
25% . land
B Oshilong 50%
25%

21 i_}Strating origins of transplanted fruit trees in Okahao constituency (n=23).

e many seedlings that germinate from casual seed dispersal in some
ecially Palm, Marula and, to a lesser extent, Bird Plums. Many of the
at'germinate do not grow into mature trees. Farmers remove most
ng ploughing and domestic animals (goats, donkeys and Cattle)
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rest during browsing. Many Oshivales (palm shrubs) seem not to
alm trees, because livestock browse on them when they are young.

: 'hdéyz be that women collect leaves from young palms for baskets
This actually damages the young palm trees and may prevent them
ing mature trees.

_ browsing by livestock is a major impediment to establishment and
ment. Goats and donkeys, as well as cattle in Okahao, often browse on
s'and browse the lower branches of mature trees, possibly hindering

- The average deusity of both saplings and rature trees
L INE in the sampled areas

0 Bir Saplings
| 2, 2(5)8 [ Bir Trees
; g 3 3108 - 0 Dio Saplings
o w330 O Dio Trees
B E 3.00 -
“ g 2.50 4 B Ehyp Saplines
5= 200 D Ep Trees
2 1.50-
= 628 . {8 el Suplings
=z OOO | [0 5d Trees

Ondobe Olahao
Constituencies

Figure 14: The average density of species on farms studied in both areas.
Keys: Bir= Berchemia, Dig= Diospyros, Hyp= Hyphaene and Scl= Sclerocarya.




Ondobe ' Okahao
.._J.uveniles Saplings |Trees Juveniles |Saplings [Trees
an 13 158 4 4 45
120 189 0 0 2
108 100 147 155 317
36 269 11 80 206
[Zziphus 29 46 0 8 :
T 306 762 162 247 578

Table 10: The number of juveniles, saplings and mature trees on farms in Ondobe and
~ Okahao Constituencies.

3.6 Management of seedlings and saplings

Seedlings are defined as plants that are iess than 0.3 meters tall and saplings are
seedlings that are tailer than 0.3 m but less than 1.5 min height. Generally, farmers in
both study areas are known to be doing little on direct management of seedlings and
saplings. In north central indigenous fruits are used in various ways for traditional
practices. Most protected seedlings and saplings in our study areas were Bird Plum and
Marula, as these trees play any important role in nutrition of rura people.

Okahao

Most farms visited have indigenous fruit trees except those farms that have only
recently been settied. We found out that new settlers are trying to plant some fruit trees
in their fields. In the Oshilongo areas (areas that have been settled for many years and
thus have more developed infrastructure, such as roads, schools, piped water and
shops), small Palms known as "Oshivale” in Oshikwanyama are found all over in the
fields. People in Oshilongo are afraid that palms will become too abundant and compete
with their crops, thus farmers are not protecting them.

33



rotection of indigenous fruit trees by farmer

65% yes

H17 % no

013 % Not ask

:Figur_e 15+ SHowing the percentage of farmers (n=23) that protect their fruit trees.

t people showed interest in protecting their indigenous fruit trees seedlings/saplings.
-The limiting factor is water and most seedling die or wilt after the rainy season. Some
“farms have few fruit trees in their fields and they encourage seedlings/saplings growth.
~ In farms with many fruit trees people do not protect seedlings/saplings because they
have to secure enough space for crop production. If the seedlings are not protected,

| livestock will most likely destroy them through browsing.

‘Ondobe

We observed that farmers in Ondobe are not heavily involved with seedlings/saplings
protection. Many fruit trees have grown on the cultivated field and some of them were
protected in the homestead untif they became mature enough to cope with the browsing
pressure. All the directly protected seedlings and saplings were found either on the
cultivated field or in the homestead. This may be because farmers in Ondobe do not
have livestock browsing their fruit trees as frequently as farmers in Okahao since
livestock in Ondobe usually remain at distant cattle posts.

Some farmers are selling Marula nuts and Ombike (liquor made from fermented fruit like
Jackal Berry, Ziziphus and Bird Plum fruit) at informal markets. We found that the
farmers selling these products were managing seedling/saplings more than those who
were not selling any fruit products.
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pnﬂécﬁng seedlings /
s in studied area

:j'Okahao Ondobe
Studied area

_ __fgure 6 ..'I'llusfrating the number of farmers protecting seedlings and saplings Okahao
=) Ondobe (n=42). -

arison of tree protection in the two areas.

Many seedlings emerge annually, but not all of them can grow because some are not
rotected from browsing by livestock. Twenty-nine out of forty- two interviewed farmers
are not doing any direct management activity to protect or encourage seedling/saplings
- growth. Generally, large proportions of seedlings and saplings in study areas are

* unprotected. We found that protection usually occurs when farmers want more fruit
trees.

Methods of seedlings/saplings management observed in study areas.

- Thorn branch protection: Seedlings germinating in fields are covered with thorn
branches to protect them from livestock browsing. :

. "A'p'plying manure: Manure is applied to seedlings/ saplings to encourage growth:
however the practice is not common in the area. Only nine farmers said they apply
. Some manure on their seedlings/saplings.

. Grow_ing trees inside the homestead: This is a common practice in both study areas.
Direct and casual seed dispersal is the common method of sowing. Some farmers,

especially in Okahao, have transplanted some seedlings from outside the farm o the
- homestead.

» Pruning: This involves cutting off low branches from sapling to encourage growth.
This practice is mostly observed in Ondobe.

._..  Ma_king wire or wood fence surrounding the saplings: This is mainly done to saplings
: En.th_e cultivated and uncultivated area within the farm to protect them from livestock
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Some farmers aré protecting seedlings/saplings indirect by fencing off
eeps livestock away. This could be one of the reasons why we
indigenous fruit trees are found within the farm boundaries than

orting poles: Staking is one of the management methods used to give support
ngs. This will help ensure that seedling and sampling are growing straight
be damaged by animals during browsing. This practice is not common
because only four farmers out of forty-two visited farmers have dons it. We have

served that this method is usually associated with pruning and tying some
branches to control the canopy shape.

Methods of seedlings and saplings protection.

f E Okahag
’ 12 - E Ondobe

10 4
g 4
g -
4 4

NO of farmers.

Methods

Figure 17: Various methods of seedlings and saplings management (N=42).
Hqu.é_e_hbld heading and seedlings/saplings protection

We found no difference in seedling/saplings management whether the family is male or
female headed. Protection of seedlings/saplings depends on how many fruit trees are
already available in the field. Farmers without fruit trees do more protection of

' s'ée‘dlings/saplings compared to those with many fruit trees.

3.7 Fruit tree removal

Many farmers we interviewed said they do not remove fruit trees, citing cultural
- Value or financial benefi. However, those who feel they have enough mature
- fruit: trees do removes seedlings or some mature male trees (mostly Palm),
- Among 42 farmers interviewed in the surveyed areas, 17 stated that they don't

'--'_cu'_t"_._'.fg*uit--'trees- when ploughing due to  their importance. Many farmers
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in /ed said that they still need additional fruit trees in their farms. Sixteen
farmers out of 42 indicated that they cut down the male trees to manage the
i ecause the male trees have no benefit to fruit production. Some
stated that they removed those infected by the mistletoe parasite Tapinanthus
e ome farmers find it appropriate to remove trees that do not bear
uits, or to cut non-bearing trees to feed livestock.

Fruit Tree Removal

- Number of Farmers

Remove tree Do not remove

Response

. Figure 18: Response of farmers on the removal of fruit trees in Ondobe & Okahao
- _Cansﬁtuen_cies (N = 33 farmers).

: Weobserved two ways in which fruit trees were removed, mainly uprooting and cuiting
~ down trees. Uprooting is a process whereby farmers remove the whole tree including

- the roots to prevent re-growth. Seedlings and saplings are uprooted in farms to create
 space for crops.

- Cutttng down trees refers to the removal of most of the trunk, but leaving the stump,
allowing the possibility of re-growing. Male palm trees are cut to reduce competition with
crops. This is primarily done when preparing fields for cultivation.
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Fruit Tree Removal

B OCkahao
E Ondobe

Tree Size

Figure 19: Comparison of fruit tree removal in Okahao and Ondobe constitfuencies
(n=36 farmers)

Ploughing Methods and Fruit Trees

Animal draught power is one of the common methods of ploughing used by many
farmers in North Central region. This is a less labor-intensive methaod, and reduces
burden on farmers, while increasing the crop yield by speeding up the work. Large
areas can be cuitivated in a relatively short time. This method does less damage to fruit
trees. Some farmers do field work using hand hoes, which requires high labor input and
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heir religion to sell alcohol such as ombike (fermented liguor) or

re is no éurplus for sale
eliable market for fruit tree products and most farmers sell thejr
ension distribution, community meetings and at homes on request.

The Marula tree is regarded as the most important indigenous fruit tree in the north
central region. It is valued because of the various products obtained from its fruits. This
IS sUpparted by Botelle's findings (2001) that state, “Marula is the most important tree
because it produces so many things. With marula anything and everything can be

" used”. Almost all the farmers who owned marula trees make use of them.

Marula wine is one of the important products that farmers derive from marula fruits. It
has a high cultural value and is traditionally regarded as a drink for men, although

meant for children. Other products from marulz

grown male or female marula trees provides a iarge expanse o
animals and also to their cars”,

We observed that Marula is the most important tree in both areas because:
All farmers have them

- They hold a strong cultural value
- They produce Iots of fruits

They are the most naon-grain source of agricultural income
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uses of marula fruit tree in two areas

Okahao
B Ondaobe

=)
uses

ZIFigu'r'e 20: Shows the uses of Marula species in the two areas.




1 Ondobe
Ckahao

species

Figure 23: Shows the different fruit tree species used to make Ombike.

3.9 Sex ratio

Sex ratios of the dominant species in Okahao and Ondobe werelinvestigated.
In Okahao we found that the number of female Marula outnumbered the males,
~ whereas in Ondobe, the number of males outnumbered the females (Fig 1).

The sex ratio of Palms was also investigated. In Okahao we found that the
number of females outnumbered the number of males and in Ondobe the
males outnumbered the females. Some interviewed farmers stated that they
usually cut down the male trees because they do not produce fruit.

Sex ratio for Sclerocarya birrea

§ 200

% BFemales
P 100 B Males
=)

E 0 - :

<= Ckahao Ondobe

i Gender
i

Figure 24: Comparison of sex ratio for Sclerocarya birrea in Okahao (N=218) &
Ondobe (N=239).
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aor Hyphaene petersiana

Females
B Males

Ondobe

of _éx ratio for Hyphaene petersiana in Okahao (n = 344) &
e relatively few individuals at Ondobe are resuliant of the fact that
ndobe were juvenile, thus impossible for us to determine the sex

1e relationship among fruit trees, landforms and farming systems in
f Namibia. This process included data collection in North central
n both biophysical and socioeconomic aspects in the two study

4.1 Species account

t Ondobe may have more indigenous fruit trees than Okahao.
mpled fewer farmers in Ondobe, we encountered more trees on the
d with Okahao. In Ondobe, we found 1483 trees on the farms
ompared to 1015 trees found on the Okahao farms surveyed. However,
unt of area surveyed in Okahao, and cannot determine whether
s have a higher density of fruit trees than Okahao.

raphs prepared (see fig2, ch.3), for Ondobe and in particular looking at
la, diameter at 50cm increases with height up io a certain point

lameter becomes constant. There are many trees with small diameter hence

- Scatter graphs for Marula in Okahao indicate that diameter at

es very little with increasing height this can be attributed to rainfall

ne two-areas. Large diameter show that most trees are old with very few

nsequently little regeneration is observed in Okahao.

4.2 [ andforms

gl liffe ences in landforms are evident in the two study areas, with
ng more identified land units than Ondobe as recorded in Table X and X.
T8 "_ers interviewed, a mixture of Omutunda and Omufity is the
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yroduction due to its high fertility and different water holding
preferred soil type under very hot conditions as it s lighter and
an the darker Omutunda that absorbs much heat. Ehenene
eferred | ndform for crop production. Previous studies on landforms by
1999) also support this statement.

erence ware observed as far as tree distribution on landforms in both areas

d. Ehenene supported the highest number of Makalani palm in Okahao

e the other common tree, Marula was found mainly in the crop fields. In Ondobe,

| was the landform that supported the highest number of fruit trees. Palm trees

were. mque in that they were found to be occurring in ali the landforms observed in

D he landforms which had a shallow or surface hardpan, supported the least
mber of tree species in both areas.

- This supports the work of Verlinden & Dayot (1999) who first recorded detailed
-information about indigenous landforms in northern central Namibia. The landforms

- found here are also much more detailed than those portrayed in atlases as it includes
- indigenous knowledge on landforms from the farmers interviewed.

4.3 Farming Systems in Okahao and Ondobe

Tha two areas studied exhibit farming practices characterized by interactions among
- trees, crops and livestock. Previous research done by Schade et al (2000) indicates that
agricultural conditions such as soil quality and rainfall patterns in Ohangwena region
(Ondobe) are better than Omusati region (Okahao). Omusati region is suitable for crop
farming as evidenced by the results. Mahangu production measured in tones per year is
~almost four times in Omusati region than in Changwena (Schade et al 2000). Livestock
product;on particularly cattle and goats is larger in the Ohangwena area than in the

: Omusat: area (Table 7).

_ ..'_Thera are marked differences in tree diversity in the two areas. This can be partially

- attributed to differences in rainfall patterns and landforms. In Okahao, dominant species
- (defined here as species with the most mdtvxduals) include Marula, Makalani palm and,
~ less numerous, Bird plum. In Ondobe there is a large variety of 1nd|genous fruit tree

- species and, apart from the three already mentioned, other fruit trees found include
Jackal Berry, Vagneria infaasta (Mountain medlar), Ziziphus mucronata (Buffaio thorn),
Ximenia caffra (Sour plum) and Grewia sp. (Raisin bush). The dominant species is
Jacka[ berry

4.4 Farmer typology

o | Our"rés'a!fs'indic'a’ce that males head most of the households. Female members headed
_____ - thirteen of the households we interviewed, usually an older woman whose husband had

" passed away, lived on another household with another wife, or was working in another
- part ofthe country
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m a'n Marula due to increased use of their products in comparison
-'trees were numerous partlcu!arly in the cultivated fields in the

s were found to manage seedlings and sapllngs in contrast to those who
products, this could be due to the economic importance of these fruit

4.7 Tree removal

.:rmers interviewed in the two study aress, they do not cut down fruit

alternative source of income, especially during periods of food scarcity.
ruit frees have various uses. Some of the uses for Makalani palm include
Uit for eating and also for feeding donkeys, leaves for weaving baskets,

ats. Cut trunks are used to make water troughs for livestock, and other uses
] the wood for fencing and fuel. in Ondobe most palms are young and not
ird plum trees are used for shade, fodder, fencing and shelter. Fruits of
plum are _sed to make Ombike and dried fruits can also be crushed to make
ihendendemba.
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trees to be gifts from God and therefore felt they should
ly use them for home consumptlon or for sharing with
vident especially for Marula wine. According to Botelle

_the area. Some may gain income from Marula through the sale of Ombike
through unofficial markets to neighbors or other village residents. Farmers in both areas
‘often only produce Marula byproducts for home consumption. Only a few farmers
~ interviewed sell products on regular basis. As a result, income from fruit tree products

'constltutes only a fraction of farmers’ income. Further research on marketing of other
fruit tree products might prove beneficial to farmers in the two regions.

5. Conclusions

+ Although less well documented, indigenous fruit trees play a crucial role in the
farming systems in north central Namibia.

«  Most fruit trees were found inside farm boundaries. We conclude that fruit trees
grow where people have settled and are thus in the hands of farmers.

. The markets for fruit tree product are limited, apart from Marula nuts, and there is a
- need for intensifying a market for indigenous fruit {ree products.

« Marula constitutes not only an important resource in its own right, but also provides
important linkages between the daily needs of family life, livestock and crop
production (Bottelle, 2001). Experienced farmers in the Owambo area are very
aware of the relationship between Marula and crops and practice a variety of
agroforestry techniques.

. Farmers are not aware of the importance of male fruit trees and they are cutting
down male trees. This could have long-term repercussions for pollination success if
the few male trees are distant from most of the female trees. It could also degrade

- genetic diversity.

. Local landforms influence the distribution of fndigenous fruit trees in the north central
regions.

. Thisresearch has made a step of identifying and recording the vaiue and utility of
different indigenous land units found within farmer's boundary in Okahao and
Ondobe. Such skills and knowledge are important for understanding the
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: db-dffér farmers are a form of security for drought or other times when
il. Fruit trees then become more important as foodstuﬁs and the sale of

_:whether regeneration of many of these species occurs naturaliy, to which we
annot answer. Our results indicate that regeneration is still happening, but most likely
“due to the casual dispersal of seeds by humans. More research is needed, but
indigenous fruit tree populations may be almost entirely dependent upon humans for
“their survival.

Therefore, farmers and communities are responsible for ensuring the sustainable use
and management of this valuable indigenous resource. From talking with numerous
farmers frorn the areas our study focused on, indigenous fruit trees have cultural and
historical value to the communities. This is seem mostly in the vast knowledge held by
elders of the population on the fruit trees. These trees are also valuable for the stability -
and diversity of income generation they offer their owners. On the wholg, indigenous
fruit trees signify an untapped market which can provide farmers with off-farm income
from the sale of juice, oil, fruits, baskets and other byproducts. The Marula market
initiated by CRIAA and the Eudaphano Women's Cooperative is an excellent example
of how infrastructures can be developed to market indigenous fruit tree resources,
providing people in rural areas with alternative income opportunities.

We encourage others to continue research on these fopics in the North Central Regions
of Namibia. As already stated, future research could explore the potential of expanding
current markets and establishing new markets for current and new fruit tree products.
Conservation of indigenous fruit trees will depend upon farmers making a decision to
keep such trees on their farms. If such trees have a market value that the farmers would
easily be able to tap into, they may be more willing to keep fruit trees on their farms.

One could also study the causes of the differences in quality of fruit trees and thus fruit
tree products. Many farmers claimed that some of their trees produced very low quality
fruits. [f ways could be found to propagate high quality fruits, many farmers would
benefit. Similarly, the genetics of indigenous fruit trees should be researched. Because
of the intense cutting down of male trees, genetic diversity of many species may be
falling. This could be related to poor quality fruits, or could have many other potential

- repercussions.
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valuable lnformatlon o farmers This study has done
determmlng whet lendforms fruit trees grow in. Thi is work

This. forma’tlon along with basic mformetlon on watering, pruning and
i trees should be shared with farmers.

us fruit tr trees are a valuable under-developed resource in the North Central
_ fNemib|a Indigenous fruit trees are beautiful symbols of Namibia, and care
hould be taken to preserve them. We hope this research has added information to the

rger effort to study and preserve indigenous fruit trees and the traditional knowledge
-and practtces surrounding them.
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conomic questionnaire

ow long have you (or your family) been living here?
uit trees do you have access to?

you find all the fruit trees here or have you planted some?
w long is It from planting to fruit production?
Was the land chosen because of the fruit trees on the land?

: rends have you noticed in the fruit trees since you started living here?
[s there any form of ownership of fruit trees?
If yes, who owns the trees?
1: “If there is ownership of trees, do the owners share the fruits?

© Is there any permission needed to harvest the fruits?
1 Is there any management of trees outside the farm?

- Are fruit trees managed at the community levei?

How do people in the area conserve indigenous fruit trees?
Who has access to the trees (men/women)?
What is the relationship between farming practices and fruit trees?
Do you clear all the fruit trees when preparing land for cultivation?
What season do different trees start fruiting?
What types of landform are found on this farm?
How does the landform influence the distribution and growth of the fruit tree?

Is the soil where fruit trees grow more productive, less productive or the same as soil where
crops grow?
How does rainfall influence the fruiting of indigenous fruit trees?
Are fruit trees a more or less reliable source of food than field crops?
What season do different trees start fruiting?
Is there annual variation in fruit production? What do you think contributes to this variation?
What is the harvesting season? ' '

MANAGEMENT:

How do fruit trees interact with crops? Is this interaction good or competitive?

Which trees regenerate and how?

How often do you plant trees? What type of fruit irees?

Do you encourage trees sprouting on their own?

Have you, do you or would you protect young fruit trees? Which species? How (protection, water,
manure)? Where? ' '

Do you cut any fruit trees? Which species? Which gender? Why?

ooooo

0

PRODUCTIVITY
O Are individual trees ranked for productivity? Quality?
O How do you measure productivity, I.e., by bags or in other ways?
Q  What is high and low productivity for each tree species?

HARVESTING /USES

What do you get from your fruit trees?

Do you market fruit tree products?

Are there other uses for these fruit trees?

What is the harvest season for each fruit tree species?
How often do you harvest?

Who harvests?

What are the harvesting techniques?

What time of day is harvesting done?

00000 O0DO
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cteristics of Indigenous Land Units in Okahao and Ondobe

imals fo Idng Soil in this land unit is found to be light grey in colour and it is
h little organic matter content. In Ehenene soils hardpan is only a few
' 'the surface. The area is subjected to sheet erosion and runoff.

Omutunda The colour of Ehenge topsaoil is light grey with soft sand dominating the

. Ehenge has a low level of organic matter content. Farmers in Okahao and

o Ondobe add manure on the Ehenge to supplement soil fertility of their fields. The level
o of hardpan in Ehenge is deeper than in Ehenene. It is 1-2 m below the surface.

Omufltu

" Farmers in ‘Okahao and Ondobe define Omufitu as the type of land unit that is covered
" by a great proportion of loose, well drained sandy soil. Soil in Omufitu is yellowish in
~ colour and it is associated with less clay and silt particles. Omufitu soil has less water
_ holding capacity and higher leaching percentage than Omutunda. This land unit
o prowdes the highest crop productivity with high rainfall.

3 Omutunda
- The Ornutunda type of land unit is characterised by sandy loamy soil. It has a
5 moderately ioose sail and it is suitable for crop production. Omutunda land unit has high
- organic matter content. It is moderately drained with dark brown sail colour. Sail is well
“aerated with moderate moisture content and the hardpan is known to be a bit deep ata
-:-:-__depth of more than 1m. This land unit provides the highest crop productivity with lower
rainfall, -

_:EdwaIOkadlva
~This is a widely open water catchments area landform. Ediva is commonly covered by
& Cype_r_'us.@:sbpf_'and it is prevalent in the study areas.

* Oshitunhu/Etunu
. Itis on higher elevated areas. lts soil is hard and compacted. The soil colour of

- Oshitunhu varies from reddish to dark greyish with higher organic matter content.
 Farmers in two-study area use Oshitunhu soil for clay bricks making. Oshitunu is known
.as termlte mound area as termltes make [t up and it is where they live. Some farmer
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the transitional zone between Omutunda and Omufitu elevation. This
ised of Iess sand and has more organic matter than pure Omufitu.

e"c!ay so;ts that accumulate in depressions (Alex ef al. 1999). The hardpan is
also called Oluma. This suggest that the hardpan is made out of clay particles. The
-_col_ou'r of Oluma soll particles is dark grey. The area collects water during wet seasons
d produces surface crust and finally cracks in dry seasons. The area has higher
gamc matter contents, higher water holding capacity and higher potential for water
ogging. Due to different characteristics of Oluma farmers explained the area as suitable
0 sorghum product;on

: Oshllong is the area where people have setiled after many years and there is more
veloped infrastructure such as schools and clinics. The opposite of this term is Okuti.
ncultiv ted 1and is a portion within a farm premises where the farmer doesn’t
c:_ultwate for crop production but is left mostly for grazing.

Oshlmoio is the area (now in Angola) where Kwanyama people take their cattie for
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