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PRFSWNT UTILTIZATION OF LAND : FIELD CROPS OF THE AMATALA BASTM

INTROD™ T TAN

This investigation was commissioned by the Agricultural and

Rur Development Research Institute in June, 1980.

The aim of the study is to provide a bench-mark of the field
husbandry situation in the Amatola Basin for purposes of land
utilizacion, planning and for educational and evaluation

purposes.

Inevitably such an investigation overlaps other surveys which
have been commissioned; for example, soils, climate and the

socio-economic situation are pertinent. The findings of these

d hepre, t will be referred to
\;HW

“3@-’ ate the reader.
N

LU!“.‘HN[ BIMug
TUO_| LUMEN
METHODOLOGY

This section outlines[@%Q“EKEE%éﬂ550£543@¥ﬁg areas; the
Together in Excellence
orientation and planning of the survey; sources of information;

studies will not be repeate

wherever nrecessary in order

sampling and interviewing procedures; analysis of the data.

2.1 (hnine of research =raa

The r¢ ‘:arch area was predetermined to cor :itute the ar
known as the Amatola Basin in the Middledrift magisterial

district of the Republic of Ciskei.

Because there are many factors influencing farming systems
and progressiveness in farming, it is desirable that
certain physical factors such as climate and land
utilization should vary as little as possible in any study
of the influence of perscnal, socio-psychological and other
human factors related to land utilization (Wilkening, 1953).

The Amatola Basin is assessed by Hill, Kaplan, Scott e+ al,

(1977, as an area of relatively high agricultural p-.tential.

Commu.ities/




Tonmunities are the social units with which rural families
identify themselves, and the influence which a community
can huave »n farming systems, communication and the

farmins practices which are adopted has been shown by a
number of researchers {Lionberger, 1952; Bertrand, 1958;
Crouch ~nd Chamala, 1981). Bekker and De Wet (1981) state
that the residents of the Amatola Basin 'form a community
in both a spatial as well as in a kinship sense' and that

the community is historically a cohesive one.

It can be concluded, therefore, that from both a physical
and a community point of view the Amatola Basin provides a

sound basis for a study of land utilization and crop

i

<

<]

O o250 1

production.

The area consists mesteads comprising 13 villages,

with an estimated total de facto population of 3830 people.
University of Fort Hare
Together in Excellence

Orientation and Planning

The orient :ion d planning of th: study ' 3 commence in
June, 1¢ , and tock approximately 3 months to complete.
The object of this stage ol the project was to obtain a
clear idea of the farming situation and of the communities
residing there, and to gather data end information for the

planring of the survey.

Other than the 1959 betterment report, there was no factual
information available on ind utilizu*ion and crop production

in the area.
Information with regard to land ownership was obtained from
the Tribal Authority and the Magistrate's Office, and it

was cross-—checked for accuracy.

Soi! maps were obtained and existing arable areas used b
g N

present owners were i« 'aca*ed.  The relative importance of

ecotope/



oot e areas ocoreing Lo the soll survey (du Preez and

Both o, (%10 was o150 d-lineated on the scil map.

Informaticon sourcee<

A wide range of rural research studies, in particular those
from less developed countries of Africa, were consultec in
the planning of this study (Union of South Africa, 1955;
Bembr idge, 1972; Ruthenberg, 1971; Lele, 1972).

Information on soils and climate was obtained from recent
studies commissioned for the Amatola Basin (du Preez and

Botha, 1981; Steyn, 1981).

roduction was obtained from

Crop

\‘A<£;|t Hare University, as well

V
¢

Technical information on

a

Y

D1 P )
TBIMyg
LUMEN

Historical background infel awu—ﬂ,

the Department of Agro
as from the Department ture and Fisheries.
n and information on other
institutional aspects, such as land tenure, was obtained

. University of Fort Hare
from the Tribal Authepify, fEQRILR&2L teachers and from

government officials.

There was practically no information available locally on
the farming economy in terms of input figures, farming
practices, output figures, etc.. The same situation applied
to demographic information on individual crop farmers, such
as personal and socio-psychological factors, which are
pertinent to the study of land utilization and crop
production. Such information was obtained from rural

families themselves.

Orientation of tb~ "nmmunitx

The co-operation of farming communities is a vital part of
any rural research exercise both for the research itself,

and for the implementation of its findings.

The/
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Questionnaires used tn Lersonal interviews have the
advantage of flexability, thus ¢rnabling the trained
interviewer 1o ersur. that the respondent understands the
questions and the purposse of the study. This approach also
enables the interviewer to probe furiher when particular
responses are encountered; it also permits subjective
assessments and ratings to be made of attitudes, opinions,
knowledge, etc.. Tliere is also the undisputable advantage

of fullness and spontaneity of answers.

Because the rural population consisted of a high percentage
of illiterate people, interviewing supplemented by field
observation and measurement was the only feasible way of

obtaining reasonably a {ormation.,

2.6.1 Farmers' questi

The questionnaire 16 armers was pre-tested with

five farmgpgpw??1t¥§uigggt£éggges of education and
Together in Exceltence

experience as judged by the local extension officer.

Generally the questions were easily understood and

readily answered, but for the sake of absolute

clarity, a number of questions were rephrased. Based

on this pre-testing the questionnaire was finalised

and for reference purposes has been lodged with ARDRI.
Questionnaires were periodically discussed and
checked with the enumerator., To collect and process

information from farmers took approximately 12 months.

Scale construction

Research workers in agriculture have employed variocus types
of adoption of farm practice scales as a measure of the
relevant rates of such adoption (Rogerws, 1962; Crouch, 1981).
In the social sciences il j» necessary to have measuring
criteria wherehy quatitativ: data can be numerically

arranged. The bas1 - eo.irement of a scale ic that it should

differentiate/
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1

maps were available. se’ :ction ot sampling areas was based
on the rajor «cotopes «ccurring in the area, as derived
from ~c1l maps (du Preez and Botha, 1981). 1t was found
that the major ecotopes occurred in 7 of the 13 villages

(Fig 7).

Individual !and holdings within the major ecotope areas were
delineated. A stratified random sample of land holdings in
each ecotope was drawn from lists of farmers within each of

the 7 villages.

2.9.1 £ommn ~ize

Y

In considering samp , factors such as costs and
/\
\&\‘ ‘J/a 1 of accuracy were

ormatlon from local

resources and d
considered.  Av

officials indica the population was fairly

homogeneouﬁJ. On this ??Slu it was decided that a
ni

versity of Hare
20 per cent samplripwkdelbacadequate.

According to a recent income and expenditure survey
conduct: by the Bureau for Market Research
(Steenekamp, 1975), a sample size of 400 (0,10%)
was found to be significant at the 95% confidence
level. Because of the larger number of variebles in
this study, it was deciaea to accept a considerably
larger sample fraction. Stratification of the
sample according to major ecotopes further adds to
the efficiency of the sanmpling procedure, which can
be considered to be more than adequate to determine
the present crop production situation and trends

with reaconable accuracy (Barnett, 1974).

2.10 Interviewing procedure

Incerviews with de fac o hends of househnlds took an

average of onie and a hal- hours to comp le te and were

completea in a single sersion. The Tt cvrew moved from

questiors/



gquestions eliciting simple background information to more
complex, open-=ndea guestions about attitudes towards crop

farming and about motivational factors

Interviews were supplemented, throughout the 1980/81 crop
production cycle, with observation of various cropping
practices, measurement of lands and taking of sample maize

yields.

2.11 Qualitative reliability

Every possible precaution was taken during interviews
to explain the objectives and background to the survey,

and guestions were phrased in such a way as to avoid

evoking attitudes of ‘ ‘1‘3’/‘ ejudice among the
respondents. Notwithstandirnglall these precautions, it
would be injudicious LSS glithat the data are completely

accurate throughout. The erview questionnaire method

hes, however, bééﬁ“ggééﬂ% @fg§JUé¥&Hﬁs investigators as

Together in Excellence
being sufficiently accurate for assessing siti :ional

trends (Oppenheim, 1966). To ensure greater accuracy,
eld observations and actual measurements were 1 iJe

of certain crop production variables. It is felt,

therefore, that the research procedure has achieved a

realistic picture of the problems and constraints of crop

production in the Amatola Basin.

2.12 Dat~ ~»~l-nig

With the presentation of these results the authors wish to

point out that personal and socio-psychological characteristics,

institutional factors, and adoption behaviour can certainiy
not be divided into water-tight compartments. Statistics
are only an aid to revealing a complex situation, and should
be looked upon as providing qualitative approximations,

because figures have no emotional value {(van Zyl, 1965).

The data were arul* 1 11 the following phases:

1. Through/



3.

1. Through an initial computer tabulation it was possible

to get a general appreciation of the survey data.

2. Correlation analysis was used for the inter-correlation

between variables.

3. Multiple step-wise regressions were used according to
least squares procedure to explore the variance in
jependent variables of innovativeness and yield per

hectare.

AGRO-ECOLOGY "* THE AMATOLA BASIN

3.1

Introduction

The physical environt basically concerned with

climate, soil and into which the farming system

must be fitted in ordé 0 ensure optimum sustained land
University of Fort Hare

utilization. .
Together in Excellence

Because farmers must modify the impact of environment on
cr¢ and livestock production, an understanding of the
climate-plant-animal relationship influencing productivity
directly and indirectly is extremely important (McDowell,
1972). The conservation of limited land resources is of
paramount importance. There is abundant evidence, from
many parts of the world, that man is the most important
single factor in the environment. Misuse of land in many
countries, including Ciskei, has been brought about through
ignorance of the natural factors governing agricultural
productivity, as well as through economic pressures for

production at the cost of the land (Ivy, 1977).

Stability in agriculture can be achieved only through
appreciation of the natural factors governing production,
and the applicatiorn of land utilization systems which
ensure sustained productivity. It is not within the scope

of this study to give a detailed description of the physical

environment/
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environment of the Amatola Basin. This has been well
documented by other researchers (du Preez and Botha, 1981;

Mentis et al, 1981; Steyn, 1981).
The object of this section is to outline briefly the
physical enviror 3:nt and the inter-related factors in order

to orientate the reader.

Agro-Ecological areas

The Amatola Basin incorporates the following pedo-ecological

regions according to Hill, Kaplan Scott and Partners (1977):

3.2.1 The Amatole P11t

77
This unit has a @ climate with an annual
rainfall in excess @flwia/J00 mm. The Ehlers
classification of perature regime is
dominantly UmMesitTiod Borlslare dystrophic, with
low inher 1t %%#EQTE%;?IU%SgE depth is generally
good, but some slopes are rather steep for arable
use. The area is suitable for the production of

virus-free seed potatoes.

3.2.2 Amatola Foothills

The bio-climate over the greater part is Humid/Mild
Subhumid/Mild Subarid, but some Inselbergs on the
southern fringe are Mild Subarid. The mean annual
rainfall may range from 600 to 900 mm. The Ehlers
temperature regime is classified as 57/25 (15) or
67/25 in the cooler and warmer parts respectively.
The potential for dryland cropping is very limited
because of the shallow, steep or stony soils. The
major part of the Amatola Basin is suited to

afforestation and grazi

3.2.3 M~untain Basin

The bio-climate is Subhumid/Mild Subarid to Subhumid,

with an annual rainfall range of between 600 mm and

800 mm. Th~ Ehlers temperature regime is classified

as/



A

as 67/25 in the warmer parts, to 57/25 (15) in the
cooler parts. Soils of dolerite origin dominate.
Slope gradients, however, are not always favourable

for crop production, except on the river terraces.

The natural veld is dominantly mixed and can be
reinforced. In the moister parts, where soils

permit, planted pastures are possible.

3.3 Natural environment

3.3.

1

Geographical situation

N

ua fi-the Ciskei, a self-governing

The Amatola penezer Mhlambiso) Administrative

Area is sif
National Sta th Africa. It lies between
32°31' S.La®
and 2€ﬁﬁ%ér§ﬁyhsp¥hn?q15?% eastern slopes of the

Amatola hsaHes imlrestgeces 14 kilometers north of the

°45' S.Lat. and 26°57' E. Long

Middledrift Village. It 1s bounded on the East by

the Wolf River and Fort Cox Administrative Area in the
Keiskammahoek district; on the west by Mabandla

and Mggalo's locaticn, Victoria East district; on the
North by ministerial grazing in both districts of
Victoria East and Keiskammahcek, and on the south by
Fort Cox College of Agriculture and Forestry and

Zibis location.

Topography

The Basin is elongated along the north-south axis and
is approximately 6751 hectares in extent; an area
of 2817 hectares has a slope of less than 2C percent,
while an area of 3934 hectares has a slope greater
thén 20 percent. Except in the north where the land

4

rises steeply to an altitude of 1807 m, most of the
rim of the Basin has ar altitude of about 1750 m,
while the lowec* portion is at 480 m, Genera'ly,

then, the land is steeply sloping.

2.4 Climate/



3.4 Climate

3.

4.

.4,

1

~15—

Introduction

An appraisal of the climate of the Amatola Basin made
on the basis of general descriptions of Ciskeian
macro climates such as those by Schultze (1965),
Whitmore (1957) and Els (1971), suggests that the
temperature regime of the region imposes no serious
limitations on the production of a wide variety of

crops.

General description of climate

1e Amatola Bas hin an area which can be

5

atively humid by Ciskei

considered as bed
standards. Acca % Laker's climatic classification
of the Ciskei, nt of the area falls within
the Humid Mouwtainy eh&ditghkarmds Zone and 40 per cent
within the dryd&lhintacd§8S%: zone (Laker, 1978;
ip 3,3, Ciskei Report 1978). The mean annual

precipitation for these areas is 800 mm and 650 mm
respectively, while 50 per cent of the Ciskei falls

within the semi-arid zones with a mean annual

precipitation of less than 600 mm.

3.4.2.1 Spatial variation of pr=~ipitation

Rainfall characteristics are based on data
derived from three locations (A, B and C)
and these may be considered to be representative

of the area.

Table 3.1/
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to 'berg winds'. These winds can cause severe
damage *ro crors through scorching and
mechanical injury. The average daily

maximum is 29°C in January and 20,6°C in

July, but extremes as high as 44°C and 31,5°C

have been recorded in two respective months.

Winds are mainly southerly and northerly to
north-westerly, the latter often very

strong, especilally in Autumn. Cold snaps are
accompanied by unpleasant southerly winds
lasting for a day or two, usually when the
Amatola mountains are "snow clad" (Schulze,

1965) .

Site B is s km from the coast and
600 m above & el, while the most

northehiwereendefyioft Hhererea lies at
1860 m abB LS Ay e

A striking feature of the Ciskei is that the
average rainfall can differ considerably over
a very short distance (Marais, 1978).
Considerable spatial variation of rainfall

in the Amatola Basin is even more pronounced.
For instance, locality A, which is situated
only 7 km from B, annually receives 345 mm

more ra.n than B.

Differences are even more striking when the
rainfall at the three localities under
consideration are contrasted with
precipitation at stations in the a icent
mountains. The lowest precipitation (579 mm)
occurs at locality C (Fort Cox College) and
this increases gquite rapiralyv towards the
Amatola mountains to a value of 1100 mm on

the hiighect §eal.

The /
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zones are indicated in Table 3.4. Ehlers (1974)
divided the country intc relatively homogeneous
temperature zones which he termed agro-ecological
regions. The temperature regime of each zone isg
characterized by a code consisting of two numbers

and a letter, thus:

Number (Cha~~~*eri~‘-g Sum~~~ T¢
Number (Characterizing Winver Temp)

Letter (Charac-
terizing frost
incidence)

The code indicating the temperature regime of a

regi. is -\&‘a‘iu,o‘,//r. of a key (Table I
appendix 1). : i

B

The number above t (e.g. 77) is read

horizontall{/mivensél kel Korihdacate the mean
Together in Excellence
temperature of the three warmest months (Summer)

in °C.

The bottom number, read horizontally gives the mean
temperature of the 3 winter months. The top number,
read vertically, gives the mean -*7ht temperature

of the 3 sw :r months.

The bottom number read vertically gives the mean

night temperature of the 3 winter months.

The letter after the number, indicating frost, is

interpreted as follows:

No ter: General frost over whole area

A . Frost freec only at higher altitudes in the
zone

B : Frost free at higher altitudes; some frost

in plains and valleys

C . Entire csone frost free

Trv1~ » a7
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Table 3.5 : Crops well adapted to preva’'‘-g

temperature in Ehlers agrc-ecological zones
7 57 77
/o5, /25, 77/35 1)

7/ 25 >/25 + 27/15 77135
Potatoes Potatoesx Potatoes™
Oats Oats Oats
Barley Barley Barley

- Rye -
Wheat Wheat Wheat (Sub-
Opt.)
Maize Maize Maize

Grain sorgh - Grain sorghum

Japanese mi panese millet Japanese

m: let
Sunflower nflower Sunflower
Soybe . . Soyl in Soybean

%ﬂnversnyw)EForgliare
- Together in [ExcPHahcPeans -

Lima bean Lima bean Lima bean
Tobacco (Flue - Tobacco (Flue
cured) cured)

(Sub-opt.)

Region 46/14 has not been described in this table

because it is situated at high altitudes and suitably
. 57 57

only for Afforestation. Regions /25 and /15 have

been grouped together as they are very similar.

!Potatoes not adapted to midsummer temperatures. Well

adapted if planted in August and late January.

(1Y A more detailed list of adapted crops in the
agro-ecological regions is presented in
‘Appendix I.
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3.5 Soils

~22—

Table 3.8

temperature zones in Amatola Basin

Fruit crops adapted to tv~ Fhl-»-

~ickly pear

Gooseberries

University of

LUMINE| BIMy
TUO_ | LUME

IN ViD
Mus
J

7125 7125 ana °7/15 77/35
{Largest fraction)
Apricots Apricots (M) -
Grapes Grapes Grapes
Peaches Peach: Peaches
Pecan nuts (M) - Pecan nuts
Plums Plums Plums (M)
Loquat Lequat Loquat
Figs Figs Figs
Pears Pears Pe s
Oranges: Nav, - Navel

rickly pears

Gooseberries

ort Hare

Valencia (M)
Prickly pears
Gooseberries

Granadilla

Together in Excellence

Note: Two ty)

out, viz.

(i) citrus;

and (ii) peaches.

of fruit crops need to be singled

For detailed planning purposes any assessment of arat @

potential must be given in terms of phases of soil series.

The main determinants of suitability for arable use are:

(i)

(ii)

(iii)

(iv)

the inherent diagnostic characteristics of a soil (as

reflected by its series classification);

e

:ctive soil depth (i.e. the depth «

for unrestricted root development);

slope;

rockit

" and

35,

For this reason effective d

soil available

th, slope and rockiness phases

of/



of so0il series were used as mapping units during the detailed

soil survey of the Amatola Hasin by Du Preez & Botha (1981).

The actial final evaluation of the suitability of any specific
area of land will not only depend upon the inherent qualities
of land, but also upon the type(s) of farming system(s)
envisaged (Hensley & Laker, 1980). An area of land which may
be unsuitable for crop production under a modern agricultural
system using large implements, may be well suited to it under
a small-farming system in which animal traction or hand
cultivation is used. This 1s only one of a large number of

examples.

If a good, basic soil map (such as the one by Du Preez &

Botha, 1981) is availabie

series of interpretations
catering for different type ing systems, from
traditicnal peasant farmi Sl rn mechanized agriculture,
can be made from such a map 1978).

University of Fort Hare

.. Together in Excellence ) .
A total of twenty soil seériles representative of ten different
soil forms were identified in the Basin at slopes less

than 20 per cent (Table 3.9).

Table 3.9/
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Table 3.10 : Areas of mapping units with slopes less than

20 per cent in the Amatola Basin (after Du Preez et al )81)

1 Area (ha)
Map
Symbc¢ Soil series Slope phase (%)
U - 515~-124}112 - 201 ¢ - 20
1 Arcadia 2,5 32,9 62,1 97,5
2 Clovelly 79,3 78,7 24,0 182,0
3 Saintfaiths/
Williamson 38,4 25,6 605,5 869,5
4 Doveton 0,0 28,5 56,0 84,5
5 Makatini/
Mari a 46,9 64,1
6 Shigalo 0,0 3,0
7 Katspruit 8,0 58,7
8 Jozini 132,0 79,02
9 Jozini
(plinthite phase) 89,6 239,6
10 Jozini (mudstqugiversity of Fort Hdre
phase) 'bgcﬂgrﬂzﬁx&%@mé' 85,5 217,2
11 Glendale/
Shortlands 2,0 96,7 108,5 207,2
12 Swartland 0,% 3,7 21,9 26,1
13 Arniston 0,0 15,8 10,0 25,8
14 Herschel/
Valsrivier 73,7 103,6 22,7 200,0
15 Sunriyside 0,0 7,2 9,2 16,4
16 Waterval 1,0 15,3 19,5 35,8
17 Klipfontein/
Mispah 11,3 109,7 189,2 310,2
TOTAAL J 262,4 11063,8 1490,6 | 2816,8

The areas characterized in Table 3.10 are not all suitable for crop
production. Extremely few of the soils ure -able enough agaiist ero-
sion to permit cultivation at slopes of more than 12 per cent. Some
of the soils are unsuitable for cultivation even at 0~5 per

cent slopes due to inherent limitations (shallow, depth,

poor drainage, high swelling clay contents, etc). Significant

areas will have to be excluded due to excessive rockiness.

The actual "arable area" wil! be detcimined by the type(s)

Qf\/



University of Fort Hare

Together in Excellence



3.6 Water resources

attention when land is selected for cropping purposes
(Laker 1975). Soil physical characteristics and
environmental conditions (especially climate)
basically determine the cropping potential of the
land. Soil analysis with regard to soil fertility is

very important in crop production.

Results from recent ecotope evaluations on three si- s
in the Basin indicate that the area has relatively
high potential for summer and winter crops. Gross
returns for all six wheat cultivars on three ecotope
trials were R487 (2,02 tons) per ha., the best

mean return for maize on the three sites was R536 per
ha.. Climatic conditions were very favourable when

these trials were con Marais 1982).

" 2--—--=2 -~Yniversity of Fort Hare

Together in Excellence
Although the underground water situation has not been
inveétigated in detail, there is nevertheless little
doubt, according to Hill et al (1981) that the water
requirement cannot be met by boreholes owing to the
restricted recharging area. Of the two existing
boreholes one appa 1tly yields only 0,3 l/sec..
Therefore it would appear to be unrealistic to

develop long-term supply schemes on the strength of

underground water.

Peremnial ;

Thé Amatola River, which flows from north to south,
is reasonably close to most villages. It is the only
one that can be considered to be perennial. The
water qﬁality is good, with low turbidity and salt
concentrations, and appears to be suitable for

irrigation.

Tt -e/




_o8-
There are at least twenty streams in the Basin which
flow intermittently and are probably as predictable

as the weather.

3.6.3 Earthfill dams

According to Hill et al (1981), the steep nature of
the bed grade of most streams gives a poor ratio of
storage/height. It has also been determined that
the perennial flow of the Amatola River is
insufficient to meet demands (stock, irrigation,

etc..)

There are eight small earth dams used mainly as stock

7

watering points

‘ '
IN VIDE
LUMINE| BIMyg
TUO_ | LUMEN

e residen ., draw water from the nearest spring or
Universit otJt Fort Hare
stream or frqmg@m@rﬁmgﬁgyguﬁlver. From the survey

3.6.4 Domestic wat~=

it v 3 determined that each household require¢ 2an
average supply of 82 litres of fresh water daily. It
was also calculated that, on average, the women spend
two to three hours each day fetching water for home

use and consumption.

Vegeta*:~~

The vegetation of the Ciskei has been classified into twelve
main veld ‘types (Coetzee 1975, p. 78), but for this study
only the three veld types included in the Amatola Basin will

be discussed briefly.

3.7.1 False thornveld of the Eastern Province

This veld type is currently covered mainly with a very

inferior type of vegetation, and is very | 1ly eroded.

Veld rehabilitation and erosion control must be

regar 1 as matters of tI highe : priority. Th. veld

type comprises 49 per cent of the natural veld.

3.7.2 Dohne/
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Dchne sourveld

This veld type occurs in the higher rainfall belt on
the mountains. GSteep slopes severely limit the
crcpping potential of this area; consequently,
natural grazing and forestry are the only effective
means of utilizing it. This region also forms the
all-important catchment area for the Amatola River

and comprises 45 per cent of the natural veld.

Valley bushveld

This veld type is confined to the deeply dissected
valley in the southern part of the Amatcla Basin.
It is a scrub forest region dominated by tree -

Euphorbia (Naboom), interspersed with

Alan bodmansi] (Boonu<‘ and it merges directly
into forest on the up i “pes. Where the forest
has been destroyed, 7
thornveld. On Ehﬁw%@sﬂ§fquﬁﬁﬂﬂfﬁfﬁ§CtS there is
a zone of bush-cluffiyeiietdr ixcgllencs, s thornveld with
mi: | grass. This veld type is very limited and

comprises only 6 per cent of the natural veld.

According to the findings of Mentis et al (1981), the
veld condition for Dohne Sourveld in t] .n is 69
per cent below its potential. False thornveld which
makes up the major type (49%) is 85,5 per cent below
its potential, and Valley Bushveld 83,5 per cent below.
Generally, the basal cover is very low, especially in
the Valley Bushveld, which indicates that the veld is
highly unstable and is cusceptible to severe erosion.
From available data the Basin was ov ‘stocked by 1405
large stock (360%).

In view of the evidence derived from the survey, it
is believed that drastic action should be taken to

ensure that efficient veld management is implemented.

4, CHYARACTERISTICS/
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been researched in a number of less developed countries.

It is often difticult to determine causality in the case

of relationships formed between efficiency, innovativeness

and other variables. Certain variables which are significantly
related have predictive qualities and logically there may be

a hypothesised . .sal relationship. Empirically, cause and
effect is difficult to establ: 1. However, from the

point of view of practical application certain cause and

effect relationships must be assumed in planning crop

improvement programmes.

It often appears that changing one variable effects change
in another. Because of the great number of intervening and

..\\‘“ 6] 4

|<-.

related variables that may d in the process of

change, it is often difficu ch direct causality

or determine the degree of &€& in a single variable.

study the inter ‘eldBiveEHipbEewéddasembinations of

) Together in Excellence .
variables, a correlation matrix involving 17 crop production
and soci¢ »sychological variables was computed and is
presented in Table 4.1. Only those correlation coefficients
of immediate.relevance to this study will be discussed in

this and the followir chapter.

T-rle 4.1/
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4.2 Persor~! factors

4.2.1 Sex of de facto heads of households

The well-known effects of migration resulting in a
large proportion of women as de fr~*~ heads of

households is shown in Fig. 3.

70 - 1
60 55,7
5 "
& >0 44,3
T
—~
S 40
1)
@
2 30
Gy
° 20
)
o
©
£ 10
0 IInivels:

'Il‘(é/(’,[ her I'Jfé'{.\'c(fémcc
Fig, 3 : Distribution of de facto heads of households

prnnmAina~ +n gex, 1981 (N=70)

The flow of labour and its social disruption of
rural communities was documented as long ago as 1936
(Hunter, 1936), and since then numerous other
researchers have described the patterns of
urbanisation and the resultant problem of poverty

in the rural areas (Wilson, 1972; Mayer, 1980;
Manona, 1981). Manona (1981) in his study of an
area close to Amatola Basin aptly sums up the impact
of migration on agriculture: ".... this prolonged
absence of able-bodied men causes a serious shortage
of labour which 1ikes cultivation and rearing stock
largély dependent on women and children. Many men
settle permanently at home only when they are too

sick or old to undertake farming effectively".

This ¢ 10g >h. imbalance, with 44 per cent of

de facto heads of households being women, has resulted

in/
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A Sf eede A8 bkoygeholds

As is typical of farm populations, the age
distribution of de facto heads of households was
slanted towards the upper ages (Fig. 4 ), with

44 per cent of heads of households being over 60 years
of age. Although chronological age has an impairing
effect on physical ability, which is of gre

importance on family holdings, it can be concluded
from research findings that increased age will not
seriously impair managerial ability at any rate not

up to the age of 60 to 65 years.

3,2

University of Fort Hare
Together in Exgellence

2 0 ’ 6
"] 19,0

14.3

|

<20

21-30 31-40 41-50 51-60 61-/0 270

AGE GROUP

Fig. 4 : Distribut®~n of de ‘actc “~ads ~° hou

according to age group, 1981 (N = 70)

Aside from health issues, it can be concluded that
proximately 60 per cent of “~ f~~*~ heads of

households (farmers have the necessary physical

capability and mental capacity to carry out farming

operations.
Table 74 7/
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2le 4.3 : Distribution -~ Ame*+~la "~-i-~ “- facto

heads of households according to years of farming

experience, 1981 (N = 65)

Years' experience No. %
[
0 - 5 8 12,1 I

6 - 10 6 9,1

11 - 15 8 12,1

16 - 20 8 12,1

21 - 25 4 6,1

13 19,7

19 28,8
66 100,0 |

University of Fort Hare

) Together in Excellence
.2.5 Farming experience

The respondents were largely experienced farmers,
with almost 80 per cent having been farming for

more than 10 years. Thus lack of experience per se
does not inhibit farming efficiency, although in
general long experlence seems to act as a constraint
because of its association with lower levels of

education.

4.2.6 F~c~*ion/
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kriowledge of written Xhosa and limited written
En2ticsh, 1T con be concluded from Fig. 5 that
approximately 20 per cent of the de facto heads

of househonlds are illiterate, approximately 40 per
cent have some degree of literacy, while 40 per cent
are reascnably literate and likely to be responsive

to written communication.

Vocational trai~‘ag

Research has shown that peasant farmers with some fornm
of vocational training are likely to be more

progressive far cthose with no training.

The survey reves vnly 11 per cent of

respondents had any vocational training.

The Survey[ﬁ?ﬁ%ﬁ%iﬁp%?ﬁﬁ§ﬁ??ﬁﬁ§3WIth vocational
training wereltgetwennddudted, had a significantly
higher level of managerial aptitude and were
significantly more progressive in terms of adoption

of technology (Table 4.1).

Ethnic irf’uences

A number of studies have shown distinct differences

in farming progressiveness between ethnic groups
(Pedersen, 1951; Alleyne and Verner, 1969;

Bembridge, 1972). Every individual has a cultural
background in the form of special values, aspirations
and customs which come from ethnic orientation, and

such characteristicse can play a negative or positive
role in the progressiveness of any community. It

was not.within the terms of reference of this study

to go into ethnic influences. Most nt the Amatola
farmers are Mfengu and belong to the Amahlubi group
(Bekker and De art, 1981,. According to Anthropologists
(Soga, 1931}, the Mfengu are held to be more independent

and less tribally orientat~d thar other groups of the

~ma-xhosa/
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.3.6

tend te be more propgressive furmers, and to be better
informed on various asyects of farming. When plannirg
the systematic difiusior of informa®tion about crop
production rractices, it is necessary to identify
varicus influential farmers in the community. When
these are used as {oci, information can be transmitted
throvgh the inter-personal network to all parts of the

farming ¢ mmunity (Bembridge, 1976).

It was not within the terms of reference of this study
to carry out a leadership survey. The finding that

76 per cent of respondents regarded the most successful
farmers as being 'better managers' suggests that, with

av v to rengthening local leadership, leadership

.
S

N VIDE
The fact that only 3 {*U”‘['ﬁ of respondents said they

patterns in the area e determined.

would consult other

that, as with Tsiyepsiti biRart $9gfeties, local
leadership in the! @elleriis Iygelience

on crop farming suggests

Nut+-“tion

An at »Hlu nec ity in terms of » :nt outc
is sufficient food. Below certain levels of nutrition,
a person lacks t only energy and good health, but

also interest and a capacity to develop.

While it is not within the scope of this study to
investigate nutritionai lzvels in the area, local
production supplies only approximately 25 per cent
of calorierequirements for the area (refer 5.8},

and health statistics reveal that protein-energy
diseases such as kwashiorkor, as well as the
nutrition-related disease¢s of tubs rculosis, do occur
in the area, which suggests that m¢ nutrition may be

a constraint tc the development of the area.

4.4 Concl-~%on/
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potential yici: of O o - Lt m the present cultivated
)

area, then the ar- coultd i7" provide for more than twice

the de fazct  priwlation.

However, any cchome te att-act and evolve a "o~ fide class

of farmers with income targchts designed to provide subsistence
and basic necessities at a Ligh enough level to provide a
margin of savings for farm investment, home improvemeni and
improved basic services, may necessitate a small reduction

in the number of farming families, or, alternatively, a

considerable intensification of the ftarming system.

Present land utilization

The betterment planning repo \\;u‘;d'ﬁ/ hat 18 per cent of the
N &

area 1s under cultivation (7T

Table © 7 + T~=" +dldgzaticn Amatola Basin

University of Fort Hare

— Together in Excellence
Land itegory ha %
Cultivated area 1217 17,9
Gr: .ng area 2950 43,4
Indigenous forest 2217 32,6
Residential sites 419 6,1

According to the socio-economic survey of Bekker and De Wet,
1981, the distribution of individual households according to
farming enterprises (Table 5.4), shows that 47 per cent of

households have crop production holdings.

M.l . o oA/
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been recommended by the Department of Agriculture over
the pest 15 to 20 years, a reasonable time thus

having been ensured for respondents to pass through
the adoption process for each innovation. The
practices studied are all considered necessary by
professional agronomists for efficient maize
production, and cover the whole production process

from land preparation to harvesting.

The present stage in the pro: of adoption of « ~tain
important practices was determined by collecting
information as to when the practice was first adopted.
The rate at which a practice is adopted after being

s\a\\%\‘//* nature of the practice
itself (Rogers and Shger “1971) and by various

IN VIDE
LUMINE| BIMug
TUO | LUMEN

In general, pratﬁgbﬁgﬁﬁhyqﬂ?ngplqgréittle cost, little
change in skills, &H%%ﬁcﬁ¥b%ﬁggm&ﬁick returns and e

introduced is influen

other factors.

easily communicated, are likely to be adopted quickly.
In contrast, those which require a high financial
outlay, require the farmer to learn new skills, do not
produce immediate returns and are not easily

communicated, are likely to be adopted more slowly.

There is « siderable ¢ .dence that practices thought
to be sound by agricultural advisers are not always
regaraed 3 sound by farmers (Belshaw and Hall, 1969;
Festehawen, 1969; Carr, 1971), and criteria which
farmers use for evaluating innovations are often
different from those of trained agriculturists

(Collinson, 1968).

Mosher (1966) suggests that the necessary pre-requisites
for promoting agricultural development include:
(1) essentials, such as modern technology, production

incentives and markets; and (2) accelerators,

including/
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including research, agricultural extension and

credit for inputs. Therefore, effectiveness in
promoting maize production technology i3 dependent

on the provision of essentials and other accelerators.
Unfortunately the Amatola Basin has in the past lacked

certain of these basic essentials and accelerators.

It can be argued from the aforegoing that the apparent
failure of the extension service to promote crop
production in the Amatola Basin is not entirely due

to the operation of the extension system, but is

also a result of the environment in which it operates.

While the extension service has promoted maize growing

N7

X/
=

in a fairly standard practices which are

promcted uniformly o-ecological areas, may

not be egually suitedsfesail areas or all farmers.

_ University of Fort Hare
Perception of erogign.fxom.ggghle land

Perception is the interpretation or reasoning an
individual gives to a situation from his own point

of view; it is based on his past experiences
(Zapata, 1971'. From the standpoint of agricultural
extension it is clear that, if a ~mer has different
perceptions to those of an extension worker, the
latter will have difficulty in helping him solve his

prot =2ms, and change will be hindered (Foster, 1962},

Any crop production programme 1s likely to fail in the
lorg term unless farmers have a positive, educated

perception of conservation and erosion of arable land.

There were considerable differences in perception
between the enumerator who was an experienced extension
worker and farmers (Fig. 7). Forty-one per cent of
farmers whose lands were assessced ac being eroded did

not perceive any erosion on their lands. This finding

has,’
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Nixty-three per cent « f farmers said they had
inadenuate draught powcer. More than half (59%) were
of tne opinion that 1t was poussible to hire tractors
for ploughing, whilc 39 per cent said they had to

hir- animals locally Lo undertake ploughing operations.

Because of overstocking of grazing areas and conseguent
problzms of poor winter nutrition, only 22 per cent

of respondents claimed that animals were in 'good'
condition at ploughing time, which suggests that

many farmers are unable *o plant at the correct time
and take full advantage of the rainy season. It can

be concluded, therefore, that in general lack of

a constraint to crop

draught power

produztion.

Autumn/Winter

University of Fort Hare
Owing to the high @%@y“%&%%@ﬁ%ka@fsojls in the Amatola

Basin (du Preez and Botha, 1981), in order to make
maximum use of available moisture, stooking of maize

to permit autumn and winter ploughing has long been
held as a desii »jle practice (Fertilizer Society, 1972)
and advocated by the Ciskei Department of Agriculture.
This practice was carried out by only 20 per cent of

respondents (Fig. 8).

Tillage is regarded as one of the most important
factors in crep nroduction (Koch and Badenhorst, 10979).
According tu tield observations, the majority of lands
(76,7%) were ploughed tc a minimum depth of 175 mm,
However, this does not necessarily mean that

ploughing was well done.
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5.3.8

Time of planting

Ressearch has shown that in order to make maximum use
of available rainfall, time of planting is a critical

factor in maize production (Marais, 1978). Only

20 per cent of respcndents planted in November/December

(Fig. 8). A large percentage planted in September/
October and were therefore more subject to a

mid-season drought period.

Planting method

Most farmers did their planting by hand behind the

X= - p anters, which in most

ﬁ

2. 8). Hand planting

plough (76%), where icult to control depth.

The remainder used o
cases do not operatele ly, as is evidenced by
the low plant populat
using hoes, whl@hiﬁ@pﬁhy(ﬂbﬁ©r§Q{a$@actory method

of ach: ring goodlg g#ﬁ%qlkgpgmfgom practised.

Tl A of -~~~ —e A Lk 2V S A

Prior to the 1960's, farmyard manure, which is low in
nutrients, was the main fertilizer applied to maize
lands. 1In the past two decades farmers in general
have become more dependent on inorganic fertilizers
whicl are easier to apply. Fertilizer represents the
greatest single cost item in maize production. There
is ample evid: :e of the economic advantage of using
fertilizer to increase production, provided it is
applied in accordance with soil nutrient status and

climatic conditions (Easton & Buys, 1980; FAO, 1981 .

Although 9 per cent of farmers used kraal mar ‘e on
their lands (Fig. 8), application per hectare was
extremely low. The average application was found to

be 0,5 tonnes per hecltare. Manure is often applied

with/
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5.3.13

VOENS . iy £ e et Yarmers were found to have

Weed control

According to Nel and Smit (1977), weeds in agricultural
lands in South Africa can amount Yo a loss of R120
million. The same authors point out that research
indicates that weed control can have a greater
influence on yield than fertilizer, althcugh obviously
both practices should be applied for optimum
production. Furthe sre, if weeds are allowed to

grow unchecked, they remove large quantities of

nutrients during thd weeks, which would

otherwise be available maize crop (Nel and

Smit, 1977).

Fig. & shows tﬁgﬁvéﬁgkyqﬂfpggpqqay@ed control is =
major constraint7ggcwgﬁg%ﬁgggﬁﬂgtion. Weed contrcl
was poor in the first 4C - 6C days after planting,
with only about 11 per cent of farmers controlling
weeds adequately during this stage. A similar

picture is apparent in the later stage of the crop,

where even less (6%) achieved good weed contrcl.

The lew levels of weed control can be partly attributed
to tne heavy reliance on hand weeding. Cynodon

e~*lon, which can often be eradicated only by

dry-ploughing in winter, goose grass (¥'-~ine ind.ca)
and nut grass (Cyperus spp.) were reported as the
major weed species associated with a number of
broad-leafed weeds such as Mexican marigold (Tagetes

mir+rg)  plack jack (Bidens pilasa), goose foot

(Chenopodium album. . wiic hiciscus (Xanthium rorge-~1,

pig weed (Ammveorhos "’)p,'}v thorn apple QARSI

stramenium} and cocklerurr {Yanthium spu.).

(51
G
—
r.
3
i
"3
2
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5.3.14 Crop rotation

Although 20 per cent of farmers said they practised
crop rotation (Fig. 8), only about 4 per cent rotated
crops on a sound basis, with a legume crop following

a maize crop.

5.3.15 Jrtan ~wpnning

'Inter-cropping' or 1ltiple cropping' are terms
which describe forms of cropping practice where
total production from a unit area of land is achieved

by growing crops simultaneously.

\\\Al//
Q@‘vg is not recommendad

by extension workers e w=has oppi! maize with beans

Despite the fact th
and pumpkins is wide sed throughout the
Ciskei. Inteﬂj@ﬁggpgﬁgz@ﬁ}gﬂqppﬁﬁqﬁ by 81 per cent
of Amatola Basin FHFHIEFE Ereglienis,s and patterns and
methods of inter-planting were found to vary widely.
Field observations showed that (in order of importanu
beans (67%), pumpkins (30%), potatoes (10%) and

ras (6%) were the most popular crops for inter-planting

with’ maize.

Thé majority (67%) of farmers who practised inter-cropping
maize with pumpkins and beans, reported that they

were obtaining higher yields and the remainder ( 5)
considered that by inter-cropping there was less ri

of crop failure. It was not possible to obtain

accurate yields of production from inter-cropping, but
observe s indicate that ylelds of both pumpkins

and beans were low. Competition may reduce potential
yields of both the main crop and the inter-planted

crops. Poor weed control is an added constraint.

Though inter-cropping in peasant agriculture has a

long history, the concept has received only limited

attention/
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practices in tne Tarming system. In short, adoption
curves ‘n Fig. 9 hide the facts that a large
cer~entage of respondents subsequently rejected
pracztices after adoption, and that application of

techuorogy was unsatisfactory.

Totrowzo-m-T o ticr ~f - o- practi-esg

Table 4.1 shows the intercorrelation of certain ma :
practices previousiy discussed. If optimum yields
are to be achieved, then tne adopt:ion of succeeding
practices is dependent on the prior adoption of

others. At the same time there are some practices

which can be N\ ed/ indepcndently of othe. of

significance T. act that plant population levels
showed highiy\s YfilcanT correlations with autumn or
winter ploughing

plantinéJHiVGT&ﬁQQ@fJ;@H%kkiﬁé method (R = 0,29),
Together in Excellence
cutworm control (r = 0,67) and weed control (r = 0,78),

= (0,36), cultivation before

correlaticns which suggest that farmers who had a good
stand of maize also tended to adopt other practices

as well. This finding also emphasizes the importance
of moisture conservation, method of planting and

cutworn control in achieving a high plant population.

It has been postulatea by a number of researchers
(Crouch, 1981), that a scale of adoption of i i
practices can be used as a predictive model in an
attempt to understand the behavioural process in

adoption of improved technology.

In a step-wise muitiple regression in which adoption
of ma : practices was entered as a dependent variab!
againsf the 17 variables in Table 4.1, the total
regression model was significant (f<0,01) th a
coef“icient of determination ot 92,58 per cent. The
mnst important o1 oebles explaining 71,45 per cent of

the variance was one farmer's level of socational

“raining,/
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Although ,according tu Table 2.7.%he vast majorityv of farmers
were aware of fertilizcer and maize stalk borer control
practice s, their knowledge of the scientific application and
inter-relacedncss of these with other practices was
deficient. These findings suggest that the majority of
respondents were aware of practices, but did not have full
knowledge of the proper application of the innovation.

This conclusion is in line with the communicailion theory,
which suggests that knowledge will spread fastest when a
recommendatioi: is perceived as re«levant to the situation

(Galjart, 197!; Tully, 1968).

Robbertse (1272) states that at a %0 per cent rate of

adoption (early majo is a likelihood that most

opinion leaders will ed the practice and can

inl 1ence the rest of t audience; consequently

extension workers should
at le: : a 50 péindearsidvopiionrt Harethe basic of this

. _ Together in Excellence ) o
Cl “ion, extension has been unsuccessful in providing the

extension strategies to obtain

extension r airements of maize production, in terms of
adequacy and intensity of adoption required to achieve even

subsistence reguirement yields.

T-“orm~*ion ¢~ -~- s

Forty-one per cent. of farmers cited extension workers as
sources of information on fertilizer and 26 per cent as
sources of information on stalk borer control, while ather
farmers were cited as sources of information for these two
practices by 21 and 29 per cent of farmers respectively.

The latter finding may be a contributory cause of rejection
of these practices, owing io distorted information "trickling

down" from extension workers.

The finding that only 54 per cent of farmers said they had
ever received any advice on their crop ~ming from the

extension officer confirms th. need for improved extension
serv s, The majority of fa -» (80%) were in favour °

crop demonst-ationn on theiv own land to demonstrate the

vi 1e of suitable techio’' gy,
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per cent respondents

27,4

17,74 ! 17,74 16,12

11,29

9,67

0 vu,1-2,0 1-4,0 4,1-5,0 51-10 >10
Maize yield Jkg bay 'ha

o TN s Mgttt o ~F poomendentt mec o ~ ot e '/ie -

ha, 1e°7/g1

For practical purposes distribution given in Fig. 10

can be regarded as a fai ction of the appallingly low

levels of ze dJodverstry of Eort 4faze The fact that there

ether in Excellence ) .
setween overall adoption of maize

was a high correlatggw
production practices and yield per hectare adds weight Lo the
validity of the data obtained. The average yield of 2ol kg
per ha, compared to a potential of approximately 3500 kg
(Table 3.3}, confirms the existence of a tremendous scope

for improving maize production in the area, with the

assistance of inputs, advice and applicat 1 of  suitable

technology.

Income {rom crop pr.ducticon

The gross value of crop, vepetables and fruit production was
calculated by using standard producer prices tor 1980
(Division of Agricnltural Marketing Research, 1981). Gross
margin was calculated by using actual expenditure con seed,
fertilizer, insecticides and tractor hire. Since labour is

usually provided by the family unit, and because there are

difficulties/
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such as secds. Because of low levels of crop production,
it, was not surprising to find that only 57 per cent of
farmers perceived any value in the co-operative. For
example, “0 per cent of farmers said they experienced
difficulty in obtaining suiltable seed. The majority relicd
on the local brader a:s the main source of supply of inputs.
It is clear at the co-—operative is not adequately
fulfilling the function of providing crop production inputs
and does not have a very favourable image. At the same time
the survey showed that there is good deal of interest in
seeling e co-operative run on sou :r business lines

serve the needs of this particular farming community.

At*"" 70 " Dbetterment

Almost half (47,4%) of responden were of the inion
that crop farming in the area oved since the
introduction of betterment pl 1959, while 27 per

cent expressed the opinion tha

had improved. Th : pdfBépeisHy,Oid areap®t of results
Together in Excellence
presented in the report, suggest that extension workers

Fds on their own plots

ha failed to demons ite to fa rs the doubted

potent 1 of the area.

On being ques  oHned about land allocatlions, surprisingly
eno 1 (94 per ceut) of respondents were of the opinion
that they had sufficient land. This finding su; 5 that

in general farmers are entirely subsistence production
orientated, a state of affairs which 1is no doubt influenced
by factors such as available labour, institutional support,
migration, local environment and culture. The majority of
farmers (89%) had « somewhat f{atalistic attitude towards
land, in that they d:d not see any means of obtaining

additional land for crop production.

Fifty-se 1 per cent of farmers expressed themselves in
favour of participating in some form of co-operative scheme

with a package approach to improve crop production, involving

assistance/
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R AT vt anmutls et o xteosion advice, and thic

i

Sl b o able cnvicoamnent tor oa planned progroamme:

Co anprave oy prodaction o the area

IMPLTICATIONS FOE (0P PRODUCTION IMPROVFMENT

The constraints to croo production, according to the resulis

of this study, are c.rceptualized in Fig. 12.

This model accepts that the yields obtained under experimental
conditions will «iways be ' :ohoer ithan those obtained by the
best farmers {(Yi-1ld pap 1) dur to non-trancferable technology.
The gap between bect {ormer yields and those actually being
obtained (Gap 2) i3 caused by environmental limitations and
alse by socio—economic constraints which result in non or poor

E(’WV— )

ap; lcation ot e recommended t While 1t is possible

7.

to quantify the yield gap at app Lty |[ten—fold, it is not

VID
L]} %vj IU[T

TUO lUf'I[N

possible to determine f{rom the re his ¢ dy how much

of the gap is caused by biologica lo-economic constraints.

University of Fort Hare
Taking into consideration the Tiametimrsnduckllenselabour migration,
age of farmers, educational levels, managerial aptitude,
nutritional levels and land tenure which were discussed in
Section 4, as well as the limitations impnsed by poor soil
fertility, lack of draught power, general low adoption rates
of technology, farming knowledge, perceptions, labour shortages,
poor use of credit and a negative attitude to crop production,
and other socio-psychclogical tactors, the situation facing
development planners in the Amutola Basin can be illustrated

as shown in Fig. 13.
Curve A shows the estimated point at which the sociov-cconomic
constraints to adoption of modern technology become so high,

that normal provision of inputs and extensicn work are rendered

ineffective.

Curve B shows the point at which problens in adopting modern

practices/
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other tarmers to visit them. Farmers should be selected in
consultation with the area aevelopment committee and the tribal
authority. Tn such selection the importance of women farmers

should not be lost sight of.

Intensive training w: 1 have to be given to extension workers in

specific seasonal agricultural practices at given intervals

throughout the season. Schedules of work must be clearly specified
and supervised.  The programme should inithially be based on targets
aiming at production/incomes to satisfy subsistence requirements,

and thereafter aiming at producing a surplus for sale to provide

adequate cash for inputs and services.

The approach should concentrate on making a clearly visible impact
and focusing on removing thtion constraints which have

been specified in the surve ty must be given to practices
]

of individual farmers. Trial ter-cropping should be carried

which give best economic re ring in mind the circumstances

out in the area. University of Fort Hare

Together in Excellence
Special attention should be focused on small vegetable gardens
near the homesteads in order to improve the nutritional status

of farm fam ies.

No programme can succeed without the necessary supporting services

of crop production inputs, credit and marketing.

a nhﬁmr\Iy 1/
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