

















identified were the use of vegetatlve barrlers stone bunding and open

furrow ndgmg wh1ch is used for dralnage purposes

On-farm trials were conducted w1th farmers to assess the performance of -
conservatlon tillage usmg the ammal drawn npper (minimum tillage tr1a1) 7
pot-hohng and the use of t1ed-r1dg1ng technlques The results showed that_ ‘
tie-ridging and pot—holmg were good in conservmg water. They also showed'
better grain-and stover y1e1d The farmers mdlcated that. the npper ploughr

was the most suitable to them me and labour.

The study conCludes that the r. sei'vation tillage systems that:
enhance soil fertiilit‘y‘ and" wat'mency, ' improve peak labour
~ constraint and sustamhﬁ%wa&sm }}QI é}f{&n due cons1derat10n
-and high pnorlty for the mlpmmnentzcﬂ’zagdmﬂtmal productivity of small-

holder fa.rmers espec1a11y in the low ra1nfa11 areas.
























CHAPTER 2 |
LITERATURE REVIEW

Agriculture plays a cru01al role in the’ growth and development of the
country. The contribution of agrlculture to hvehhoods in Eastern Cape
Regron decreased steadlly from about 51% in the 1950°s down to about 20%

in 1984 and 8 1% or less at present (Antrobus et.al. 1984) The main H

. allo

constraint to agrlcultural pI'Odl ""'1011 is the loss of soil and
fertility degradatlon because of 1sive exploitation using non

| appropnate cropping techmques

Conservation tillage is aimed at rm disturbance ‘which in turn can
minimise soil erosion dndHreers Eyﬂ MOE@IEC Thilagseleveloped countries
most of those involved in agricdtture al'e*fadétf‘W‘iﬁl poverty due to lack of
insufficient rainfall and land degradatlon because of erosion. As stated by
Oldreive (1993), drought or msufﬁment rainfall is one of the major causes of
crop failure and, thus one of the causes of poverty among small- scale
farmers It is critical that what rainfall is rece1ved is captured and used to

- maximum effect.

Considerable research and developnient work on conservation tillage
techniques has been conducted in South Africa over the past 25 years,
however, much of research effort has ‘been directed towards large scale
commercial farmers and as on-station experiments. Very little has been done
to. assist' small- holder‘farrners Who mainly use draft animals as their main
source of farm power (Fowler, 1999 Heyns 1987; Mallet 1987). Similar

observations have been reported in most East and Southern African



countries where there has been very low adoption of conservation farming

technologieé among Smallholder'farrners (Kaumbutho, et. al, 1999).

According to Kaumbutho, et.al (1999) conservatlon tillage has been
Apractlsed on large scale farms of the region for a whlle and is now receiving
a new focus for smallholder agriculture, with a new re-awakening and

interest in soil, water and general environmental preservation.

Smallholder agriculture in Eas \frica has special lessons to
learn from the agricultural me avour, which is at differ_ent
levels in different countries ins a major challenge for

governments and farmers  alike. U:torrsatmn programmes in the

tegion have hardly setyad e P9ty evpifnteds afgmallnolders, animal
traction has proved itself as adepéﬁﬂaﬂl&m&@%ts‘aﬁﬁle source of agricultural

power for tlllage and transport. (Slmalenga and Joubert, 1997a) Despite the
poor image of draft animal power and the neglected support services, it has
survived and is still vv1dely used' by'smallholder farmers in the rural areas
and communities of South Africa (Simalenga and J orlbert, 1997a; Simalenga.v

and Joubert, 1997b).

2.1 Conservation tillage system

Conservation farming, vsometimes referred to as conservation tillage or
minimum tillage, is usually defined as a farming practice which aims at
conserving resouroes at the farm level. This can range from conserving

~ water or moisture so as to sustain the crops through the dry'Weather spells to









annual rainfall in the central region of the YE’astern' Cape province is that a
significant fract10n of the rain is received too late to be of real benefit to
summer crops Moreover of the rain falls in bnef high mten51ty storms
resulting in he_avy runoff. Approxunately 20% of the showers are light and

contribute little or nothing to soil moisture.

The most important elements of weather which influence crop performance

are radiant energy and mois=—~ ™4-"~+ ~~d de Jager, 1974). Water

“conservation (or storage in soil) of the interactions of a series
of complex factors vand ‘proce's de the amount, distribution,
and type of .precipitatibn; watei ff, évaporation, distribution

in the profile, “and déep percolaf-characteris.tics‘ namely texture,
depth, density, and orgaan vierst cpnontt odinamgenent practlces used
on the land 1nclud1ng res1duevmanagemenf‘h‘ﬂage s'ystems cropplng system

" and weed control.

Evaporation of moisture from soil can be reduced by improving the ground
cover. Mulch and live Vegetatioﬁ shade the soil and thus reduce evaporation
caused by direct sun. An often overIooked _means of inCreaSihg the water
available for agriculture is to redUc.e-th‘e, loss of water through transpiration
and evaporation. Minimising losses from evapératidn is an effective way of
increasing available water and as the amqﬁnt of water lc_)ss through
evaporation is very high. An average of 4 mm of water is evaporated per day
from open water surfaces during the winter nibnths and up to'10 mm per day

during a hot summer (ARDRI 1989).









runs off with soil particles. Mismanagement of land is seen as the main

cause of erosion..

Farmers are less aware that convent1onal farmmg systems are destroymg the.

‘land upon wh1ch they depend Most farmers notice the inexorable declme in .

the product1v1ty of their fields, however, they generally beheve this is a
natural and irreversible process. The pract1se of turning the s01l before

planting is so universal that the nlanoh has for centuries been a symbol of

- agriculture: :When the land is lOllSthv- way, many of -the

symptoms of erosion can be elir et al, 1995).

As indicated by Trollope et al, (l'asw factor which causes land

'degradation is incorrdc] Jggpd F@ﬂ?ﬂé asp) [t{leHJéeré)f the modern or
mouldboard, plough In artiéle fu@i@um {Re ¢host common error is
cultivating lands that are too arid for crop farming. Trollope et al., (1986)

further stated that even 'in the planned areas of the national and independent

‘states in South Africa no efforts were made to draw up systems of land use

based on the natural factors of the env1ronment Consequently areas were
demarcated or- retamed for cultivation in reglons that are completely

unsulted for dry land crop farming.

Conservation t1llage can be very effective in reducmg soil erosion, -

depending on the amount of residue cover retained on the soil surface. One
of the most effective remedies for land degradat1on is “conservation tillage”-
a revolutionary cultivation techniques in which the fields are not ploughed.
“This concept sprang | clirectly from the recognition that mechanical'

ploughing is contributihg to land degradation on a massive scale, particularly
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practices With certain historical exceptions (eg Savonnet 195 8 Randall
1963; Allan, 1965), the approach has been- and still is — to ignore. examples
of md1genous soil and water conservation or s1mp1e fail to recognise their
presence or relevance Makhaya stated that in Kangwane poverty and

overpopulat1on is assoc1ate with land degradat1on through erosion.

2.4 Some available technologies for ConservatiOn'Tillage-systems

Conservation tillage has been a a productive technology for
crop production in the commer tor. Commercial farmers in
Namibia were reported to have rowards conservation tillage

practices over 15 years agd “N® have been well-appreciated

(Maltzahn, 1998). Some farvespdetsp wsf Fdyrbepgfitpd from the increased
yield but also increased soil profuctivity.

Considerable work has taken place in many. African countries on
“conservation tillage practices, including agroforestry, contour ridging, tine

tillage and zero tillagevin low rainfall areas.

In. early 1970s, farmers in the North and South America started
expefimenting ‘with conservation tillage and -even “no tillage” Using
conservation tillage, farmers leave crop res1dues on the ﬁelds after harvest,
‘instead of ploughing them in or burning them off They plant new crops w1th
special des1gned planters. These guide the seeds down into a slot in the soil

underneath the pfotective layer of mulch formed by rotting residUes.
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Because conservation tillage is effective in controlling soil erosion, it helps.

to reduce lo$ses of nutrients and pesticides that are attached to soil particles. |
In order to alleviate 'of reduce some of the diéadvantagés of conVentional
farming pracﬁce, tillage research has led to the dévelopmenf of a nun.iber of
conservation farming syétém which have been tested- and .promoted in
'Vanous countries around the world. In early 19705 farmers in the North and
South America started experunentlng with conservatlon tlllage and even

“no tlllage (Rel_] et al., 1996).

Using conservation tillage‘,"faxf‘r residues ‘on the fields after
harvest, instead of ploughing tk 3 them off.' They plant new
crops with spgciéi, designed plante'[ude the seeds down into a slot
in the soil undemeatl{)tfxﬁ p@ﬁtgﬁye }fyFrLﬁ %formed by rotting
residues (Maltzahn, 1998). @eﬁéﬁl@’ e praefiessean be grouped into four

broad categories (Hagmann and Murwira, 1996).

‘A) Mechanical ConSérVation bpﬁdns: examples include:
o *Stone bunds as check-dams in rills and small gullies- along the contour
lines _ ) '_
Q Inﬁltratidn pits (pof_holes etc.).to retain water and_-soil from flowing
out |
o Contour bunds or Fanyu juu terraces for water and soil retention in the

field

B) Agronomic (crop) conservation practices
o Weeding system to enable reduction in ploughing
a] Inter-cfopping and agro-forestry
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a Crop rotation

C) Biological or cultural conservation
a Use of manure and compost

a Vetiver grass for rill reclamation and grass strips

D) Conservation tillage practices
a Ridge tillage and tied ridgine
a Mulching

o Minimum tillage

Fowler (1999) indicated that only 'rable land area of South Africa ’
is classified as being Pjﬁi@eﬁﬁ}tﬁfl [Pﬁtfftﬁ \f@ der Merwe & de
Villiers (1998) indicated thavgienoer 600K ofdteuth African soils are having
- very low .organic matter content conducive to land degradation -and low
.productiVify. Similar observations were made by Botha (1996) in thaf these
areas are faced with an insidious detérioration' of natural resources coupled
- with rapidly increasing human and livestock. Therefore food production has
failed to keep pace with the populati_on growth. With good moisture
~ conservation practices Ciskeian. (central Eastern Cape) soils may give

modest yields of some crops (Hensley and Laker, 1978).

‘Conservation tillage has been acknowledged as a more suitable technology
for crop production in the commercial farming sector. The commercial
farmers in Namibia were reported to have started shifting towafds
conservation tillage practices over 15 years ago and results have been well-

appreciated (Maltzahn, 1998). Some farmers have not only benefited from
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the increased yield but also increased soil productivity. ‘Methods used to
conserve soil and moisture in Namibia include mimmum tillage, Zero tillage

ridging, mulchmg and timely weedmg

Conservation tillage systems also utilise cover crops to ensure effective
water conservation praétices'whi}ch ‘help to offset soil degrading proceSses
and to maintuin ‘soil productivity. ..COnserVation tillage can increase the
available water during the grow™~ ~ cancan thrangh increasing infiltration and
reduced evaporation. It enhan ‘where water is in limited

supply (Parr et al. 1990).

According to Food of Agricultura] S #Ton (FAO) (1995), conservation
tillage was being practkﬁn m@bg@tﬁgﬁl}i@ﬂte%enosﬂy in North and
South America. FAO inditated #rdt th Sotwhh Astierica, both smallholder
farmers and}'big farmers are rapidly adopting the new technology. In some
states in Brazil, it is official policy and in Central America, Costa Rica has a

.Depé,rtment for Conservation Agriculture in its Ministry of Agriculture.

FAO (1995‘), stated that there is a great potential fi)r the adoption of
conservation agriculture in Africa as a whole. At preseni sonie large farms
in South Africa and Zimbabwe are using conservation agnculture and no-till
farmers’ clubs similar to those in South America have been set up in South
Africa. It is also reported by FAO. (1995), that initiatives to promote
conservation aigriculture_ for small- farmers are under way in Camerdon,
Ghana, Kenya, Maléwi, Namibia, Tanzania, Uganda, Zambia, Zimbabwe
and South Africa.
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Tie Ridges |
Ridges have traditionally been _assolci.ate'd with the growing of specific crops
such as potatoes; beans, gfoundnuts, s;;veet‘potato‘és and cassava. Ordinary
ridges are 20-50 cm:h_igh and are usually Spaded between 60-80 cm. When
they are laid across the slope they control the SOii_erdsion. According fo Reij
et al. (1996), fidges_{rary in their width,;height and direction depending on
fhe topography, soil depth and water flow. - |

~The type of crop to be planted 0 ind ownership structure also
| influences ridge size and sha improve the soil fertility
through in situ composting of s buried under during ridge

formation. Harris et al. (1992), b Ji BQtSwana tried several
tillage options includitg e, ddeips, 20f PértiljqsrEor tie ridging, the
system did have effect of p%éatﬂémi!_ﬁg relisegberiee of water within fields,

while concentrating water in thc farrow bottom.

However, some ridging is used for crops . such as groundnuts and sweet
potatoes in some'parts of the region (Hatibu, et.al,1997). In some areas,
broad based ridges have‘cvdlved furthering more the concept of soil fertility
restoration with the incorporatibn of more grass and trash (Shetto, 1999). In
Malawi the ridging const‘ructed'by handhoes is the most common practise
-used by-about 95% of the smallholders farmers (Mwinjilo, 1992).

According to Rigourd and Sappe (1998) ridges have been common in Eefa
for the last twenty years, and this has been facilitated by the use of animal
power and the plough. Zero tillage or no till are not used at all due to costs

cof herbiéides and lack draught and labour resources (Kumwenda, 1990).
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Accovrding‘to Keoma-Sprenkels,et.'al.(1999)' planting ‘in lines using an
animal drawn ripper tine Without prior ploughing is a step in the right '
direction: much less soil is d1sturbed than by ploughed Kaoma-Sprenkels“
et.al. (1999) went further to explam that the soil is only worked in narrow
bands, while the surfaoe between‘these lines is left undisturbed. However, .
weed infestetion problems are likely to arise. Many farmers clean theirﬁelds
by burning 'oldv' weeds and the residues: of previous -:crop usually after first.
having‘taken away the bulk of stover for use as f_e_ed for animals or by

allowing their animals to graze

No-till ,
This conservation tillage system Sjjj¥minimum disturbance of soil,
| making of furrows or ﬁﬁﬁ ahsie ),sqgf B ﬁktnlepa I’%le rest of the field
remains undisturbed and crtfpﬂ%di@!ledils 1okt _enenke ground, which practice
reduces soﬂ erosion, causes build up of organic matter in soil -and also-
'reduces labour. No-t111 as the basic technology for. conservatron agriculture is .
used to cultivate 52 percent of the arable land in Paraguay, 32 percent in
Argentina and 21 percent in Brazil. FAO (1995) indicated that though in
- absolute terms the biggest area under no-tillage is in the United States of
America, it is only slightly. over 16 percent of the country s cultivated land

and weeds were the major problem

2.5 Weed control in Conservation Tillage

Weeds, pests and diseases are major limiting factor in crop production in

every part of the world (McArthur, 1980). Where heavy infestations occur,
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3.2 Phase 1: Participatory Rural Appraisal (PRA)
3.2.1 Questionnaire ob_jective‘van‘d design

A coded questionnaire (appendiv 1) wac need and was designed to ‘achieve

the - -maximum - flexibility - of .- The = questionnaire - was
administered in the form of per: with an in-built mechanism
of getting free response from ss. The questionnaire was

designed to give enough informAJJ¥oth the interviewee and the
researcher. It was shorf{anq s@@@ﬁytmpp@tﬂo Ha&fl@ researcher be able
to deal with every question beflethe ititerviewed g@ts bored. This approach
permits the interviewer to probe further when partlcular responses are
encountered ‘as well as allowmg subjective assessment. and rating to be

made of opinions, knowledge and attitudes.

The questions were made simple, straightforward and understandable to
farmers. Open .ended questions were used in eonjunction with -closed
questions The questionnaire contained forty-two questions, and the:

information elicited from the farmers was recorded on the questlonnalre
3.2.2 Sampling procedure

The survey was carried out in all the five districts to assess the existence of

and awareness by local farmers of any methods or techniques used for soil
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1.  Strip/rip tillage. A ripper is another soil and water conservation
tillage implement being promoted in central Eastern Cape. This is
used for making planting furrows, either on ploughed or unploughed
land. It saves on time because it only opens the strips for planting and

leaves the remaining soil "ntonched as shown in Figure 3.1.

Fig. 3.1 Strip tillage at planting.
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3. Pot-holing. A hand hoe is used to dig pot holes with a spacing of 75
cm X 60 cm. A spacing of 75 cm x 60 cm will give 22 222 stations per
hectare, which at two plant per station will give 44 444 plants per
hectare see Figure 3.3. The size of a hole was one metre wide and
about 7.5 cm deep. The holes catch the moisture or trap the rain water

in the area that crops n hat is the rooting zone. The

seeds were planted on th le.

10 SR

Figure 3.3 The structure of pot holing techniques
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The treatments were laid ‘randomly with four rephcatlons in each ﬁeld ‘The
maize cultivar used in these expenments was PAN 6364, Whlch isa hybrrd :
most preferred by the farmers as it is re51stant to dlseases and drought
- According to du Toit and de Bruwer (1994) thrs cultivar i is resistant to smut
rust and streak dlseases and the estnnates average is around 8.0 t/ha in good

. ramfall areas.

The treatmehfs were laid down in October 2000, and planting was.,done '

immediately after the vlaying' ol ts. Most of the Eastern Cape
farmers prepare'-'their fields in ir land ready for planting in
- September - November depen all. The purpose for leaving

the soil bare during winrer wh's the planting of maize is to

accumulate a reserve of e @lﬁe 6(1111‘8% lf_fﬁipénPhShed b}’ making
the soil receptive to the raif mdtbycontmﬂanng -

33.7. Procedure and measurement during ‘the course of the experiment.

Each experimental sites were ploughed. and ‘winter fallowed prior. to the
layeut of the treatmerlts before planting in Seprember/October 1999. The
different methods used for land preparation Were as follows: two oxen were
for ripping, four oxen for making ridges, and hand hoes for tied ridges. Hand

hoes were used to make up holes for pot-holing technique.
The populatien ‘crop of the maize was 44 444 plants/ha based on the

recommendations by Lienbenberg (1989). The total area of 60 m x 30 m in

each field was used for the experiments with a 10m turning space between

34



rephcates The plot size of 25 m X 6 m was used for each treatment

Weedlng treatment was carried three txme in each ﬁeld

During the course of the ﬁeld experlments about six group meetings were -
held at each s1te with local farmers, the main purpose was 0 access views -
and farmers evaluation of the different conservation farming techmques. The
informatibn was reco_rded by using diary ‘book and tape recorder. The
experiments were monitored weeklv and for most of the time the researcher

was staying within the villages

3.3.7.1 Soil profile moisture ¢

&

Soil profile moisture qOy{gR} SRS Wﬂfef?wlﬁ%%flples with an auger.
Soil samples were randomigytakien. fiom. eeeleplot on the same day of the

field activities, that is during planting, weeding, and tasseling stage.
3.3.7.2 Time and Labour input during field activities.

‘Labour input for tillage, planting, fertilizer application, weeding and
harvesting was measured by using time sheets (Appendix 2). For each of
these activities the amount of labour was calculated and recorded. Labour -

for each activity was recorded by the interviewer using recording sheets.

Time was measured by using a stop watch. By the time the operation started
the starting time was recorded, if there is a pause the time for the pause was
ot calculated. This was done to all field operations, to determine which

operation was better that the other in terms of time savvihg.‘
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3.3.7.3 Crop heights and yield.

Crop heights were taken ét four ‘différent stages of growth. The
measurements were taken on a standing plant except durihg harvesting stage. -
The reason was that some plant< were ont of reach.

3.3.7.4 Grain and stover yielc

The whole plot was harvested, 2 shelling machine and maize

grain was weighed. [Dhg gl@ing?eg} gf%izfellif C&)évthe soil and water

~ conservation farming pregiodsc wels cedimpered with the farmer’s

conventional practice.
3.4 Data analysis

Data was analysed 'by _ANOVA using Mstart progrmme, to find the

significances of the trial results.
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4111 Vegetation

The véld'typé of the studyareas;. consists of thornveld and grésslahd with

Acacia karroo being the dominant tree species. In most areas the grass cover

- 1s dense and }of sourish in nature, but in drier areas and on dolerite soils, the

veld is generally sweet (Beckerling et al, 1995). |
4.1.1.2 Soils

Soils in Peddie district wgré c ws: site one: soil form was
Avalon and thé'family was Kame' a depth of 85 cm ,site tWo'the
soil form was Oakleaf@ﬁi]vefmmt Gadspeny Pt depth of 139 cm.

Soils of both sites in Middle@4® distiict wetedlassified as follows: soil form
was Pinedene and the family was Mariendal with a depth of 80 cm in site
one and 80cm in site two. For more details on the soils see pi'oﬁle

description given in Appendix 3.
4.1.1.3 Crops and éropping systems

In all areas surveyed, the land which farmers use is under communal land
tenure, which means each farmer owns a small piece of arable land for crop
production but the grazing land is' communally owned and utilised. The.
cropping area and the residential area have title deeds that are privately
owﬁed. The size of the arable lands ranged frorfi 06 ha to 4.9 ha, with an
-average of 2.2 ha, see Tablé 4.1. The farmers survéyed indicated that they
get on average maize yields of 13.2 bags (660 kg) per ha in good year and
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Profile moisture at weeding

11.88

=

‘Control 1045 | 13.31 17;06 13.61° _ 16.68 18.66 | 1874
Tie Ridge | 13.48 15.18 - 19.09 | 15.92* T 10.61 713.84 : 20.65- | 15.03°
PotHole | °10.36 | 14.18 | 15.11- 1321° | 9.26 - 15.08 19.65 | 14.66"
Rip 10.06 | 13.75 | 15.84 | 13.22 51182 | 2137 | 23.89 | 19.02°
Mean 11.09° [ 1411° [16.77* | 13.99 | 10.89° | 16.74° | 20.71° 16.12
Profile moisture at tasseling - - ,
Control- | 9.09 | 13.86 | 16.07 14.40 1533 | 13.16*
Tie Ridge | 11.61 /| 15.36 20.43 10.39 14.84 _11.42"
Pot Hole 9.72 | 1490 | 2147 12.27 14.10 | 11.83 b
Rip 'A 1332 | 1492 | 18.54 17.87 | 14.89*
Mean | 10.95° | 1475 THIRRFPHYo0 1553 | 12.83

. et lle L
Note: Means with the same letter in a row or column
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T111age treatments. did not have a consistent effect on_soil proﬁle moisture
contents. Of note, however, is that in Middledrift district the tied-ridging
treatment had a significantly higher proﬁle moisture content than the other
treatments both at weedhg }and té.Sseling stages thbugh the effect was non
signiﬁcant at ‘planting. The inconsistence nf the data _rnay be aﬁributed to
‘sampling errors as well as delé.Ys vb'etWeén sampling and the ‘laboratory
weighings (sometimes samples were only processed thé following day). This -
kind of data is best collected by means of neutron. moisture probes in

“permanently” installed access fi

Measurement of crop heights ¢ f crop performance generally
~ showed that, ‘bigger plants were lvontrol plots and smaller ones in
ripped plots throughout @iﬁﬁf’éﬁ WL@P lhf)ﬁfeﬂ ﬁlf.%not always significant
(Table 4.9). Plants increased-induight ¢onsidertlelycfrom an average of 52 cm at
Weeding to 130 cm at tasseling with little further increase to about 160 cm at
harvest. o

Table 4.9: Height of plants (in cm) taken at three different stages of crop
development in the Middledrift and Peddie districts.

Middledrift District Peddie District
Treatment Heighi at | Heightat | Heightat neight at | Heightat | Height a
» weeding tasseling harvest Weeding ‘ 2" weed* |harvest
Control 53| 13¢ | 160° 5T | 17
TiedRidge | 53° 120° 55 | 55 | 8 175%
PotHole | 52° 124° 152° 55° 80° 176%
Rip 8% | 124" 57 | 4r | 6 165°
Mean ) 126 156 52 79 | 173

~ Note: Numbers with the same letter e.g () in a column are not significantly different at P<0.05.
" * Crops replanted and were not yet at tasseling stage at time of sampling.
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Average grain, stever ‘and total biomass yields under the different tillage
treatments in the two dlstrlcts are shown in Table 4.10. Significantly (p<0.05)
higher yields were obtalned under the tie-ridge and pot hole systems than w1thv
the rip and farmer’ s systems, although the effects were non-s1gmﬁcant for gram ,

in Peddle district.

- Table 4.10: Average grain, stover and biomass yields under the different
tillage treatments  in the two districts.

. - Middledrift District . » District
Tréatment Grain Yielvd Stover Yield Vield | Stover Yield Biomass
kg/ha kg/ha - a kgha  fgha
Control 2680° | 3960% 7 3520° | 5987

TieRidge | 3268 | 4626° TS 6> 3991° 6612

Pafole | 320 | KNG 1655 |roiPhl 895 | 6517

Rip 2813° | 34461 ¢ .kas9 B efert 3498° | 5885°

Mean 2995 | 3995 6990 2510 3741 6 251

Note: Numbers with the same letter in a column are not significantly different at P<0.05.

Average labour .requirements for the field . Operations of land preparation,
fertilizer application plus planting, and weeding are given in Table 4.11 Labour
requirements‘ were virtually identical in both districts for each of the operations,v
giving some measure of confidence in the accuracy of the data collected. Of the
three operations, fertilizer apﬁlic‘ation taken together with planting (seed
plaeement and Cot/ering) demands the least labour input under all the tillage
systems, exeept the rip system which has least labour demand at stage of land

preparation.
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CHAPTER 5
DISCUSSION

‘This study has attempted to a_sséss the extent of using conservation farming
methods uﬁder smallholder farming COnditionS in the éerﬁral region of
Eastern Cape Province. The‘study has revealed a nﬁmBer of issues. Firstly,
sméllholder farmers in the study afea extensivcly use cattle as their main

sourée of draft power. A similar snrvev conducted by O’Neill et. al. (1999)

- also indicated that about 80% of rea are currently using draft
~animals. Because of past Gover ition programme in Eastern
Cape, most small-scale farmers 1ght animals. Tractors were

seen to be used as a complementaSggjjjjjjj#¥a! draught powéf. Therefore, a
shortage of draught an{gxﬁlwglﬂcs o Islé?ﬂagq ﬁi.éx-drawn cul’ciyator
has been a major cause of-pustirtResednoskael 4tk hence low crop yields
(O*Neil, et.al., 1999; Taylor, 1999; Israel et al, 1999)

Séc,ondly, most farmers intefviewed were aware of some farming pracﬁces
which conserve soil and water as well as their benefits. Lack 6f knowledge
is one of the constraints that farmers have. The low output was brought
aBout essentially because the farmers lacked technical know—hoW, credit and

essential services such as extension services necessary to boost their outputs. -

- The main techniques curreﬁtly in use are the earth contour bunds, manuring,
crop rotation and inter-cropping. Few farmers practice mulch tillage and the
use of stone bunds. Labour was not perceived as a major constraint but the
lack of fencing of arable land, as well as birds and rodent damage were citeA‘d‘

- as the main problems. Some farmers did not have enough family members to
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proVide the l_'abour to COntvr'oi} weeds. Such farmets_ made different
arrangements for oontroliing weeds, by either hiring labour from the villages
or organising oxen for cultivation. ”Okigbo, (1978) fonndfthattraditional :
farming sjrstems in Africa consvisted of a more or less conoentricr pattern of
the fields on whichb were praotised various Inethods of fertility maintenance,
fallowing, clearance systems tillage, | pro'duc'tion‘ of different numbers of
species and varieties of erops- and anirnals. The farming system in central -

Eastern Cape was characterised by low agricultural production.

A big problem was the lack of roduction. Water is both an
€COnomic resource »and a basic sustain life. In rural areas
access to water is considefed as a DT right, because people who are
living in rural areas @fl %{féiﬂ B %ﬁm I;goductlon for their
economic development The. Mm&nxﬁf aqurd areas, particularly by

- adopting water sources should be South Africa’s greatest asset.

Most of the smallholder farmmg areas in Eastern Cape is env1ronmentally
* delicate and thus susceptible to degradatlon as a result of high population
- pressure and poor land use practlces. The natural resources of the country
constitute a national asset which is essential for the economic welfare of the
present and future generations Eastern‘Cape is poorly endowed with high-
-quahty agncultural land and water resources. Agricultural development
depends on how these two assets are.conserved. Farmers, both large and
small-scale, are the principal users- and primary custodlans of these
resources. The Government will encourage intergrated land—'use planning
and’ community participation to ensure optinium management and utilisation

of natural resources.
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CHAPTER 6 |
'CONCLUSION AND RECOMMENDATIONS

Worldwide, conservation vti.llag.e vpractices have been the general solution to
the tradit'ional-'crop. production methods that invert the soil and destroy its
structure. Land degradatlon both arable and grazing land should be g1ven
" due consideration. Conservation tlllage has been practised by many farmers

worldwide as a trad1t1ona1 method to sustain soil fert111ty and reduce tillage -

 energy requirements. A ot of | been realised in agricultural
production with the conserv 1cept, - which have greatly
increase production worldwide Uganda, like in many other

countries in East and Soufhern 'ervation tillage practices have
inereased crop produefg ASPRIEY i Wi frpyh arees through the
increase of ‘stored watet ged. eninintise [lebwar, energy and capital

requirements in agricultural production (Lubwana, 1999).

Tie-ridging and pot-holing systems were effective in water conservation and
~utilization by plants as reflected in increased yields; however, this former
function could not be verified by correspondlng increases in soil proﬁle
moisture contents, poss1bly due to sampling errors or a limited depth of
sampling. In spite of these advantages, the two tillage systems incurred a
~very high labour input demand because ef the associated reduction in, or
- complete lack of, use of animal draught power. Small-scale farmers who -
“already face acute lab'ouji' constraints viewed the high labour requirements of
these conservation tillage systems negatively. This poses a considerable
hindrance to their adoption and use by the farmers. Therefore the promotion

- of conservation farming practices that enhance soil fertility and water use
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efficiency, ‘reduce energy and _lab_our _requirement ‘and sustain the
environment should be given high ‘consideration and high priority for the
improvement of agncultural product1v1ty of smallholder farmers in the

eentral reglon of the Eastern Cape provmce

With good moisture conservation pracﬁces Ciskeian (central Eastern Cape)
soils may give modest yield of some crops (Hensley arrd Laker, 1978). South
Africa could not Vgrow well withant water and - agricultural production.
Agricultural sector is depende1 water for economic growth:
The scarcity of water in the ¢ ape region created a sfrong

failure in the deVelopment proc

N _4
On-farm demonstratiofi§ ﬂiﬁéé’?@lﬁﬁfé’ﬂ%?ﬁ H%d to popularise the

minimum tillage techniques ag«amattemmtwmd and water management
initiatives. Conservation of water resources is an important element in
‘productive agriculture,l and a rrrajor consideration in dry land areas where
rainfall is barely adequate to support crop cultivation with less tharl‘ 250mm
annual ralnfall. As was confirmed by farmers in Peddie that sometimes they
were not able to plant due to unavailability of rainfall. Farmers must have

technologies to conserve all available water.

The: supply of water in rural areas may be considered as productive
investment or growth aspects and as consumption facilitating redistribution
of income as well as uplifting the standard of living. There is a need for
farmer centred, on farm, participatory promotion methods and publicity, for
- sensitisation, and environmental education, marrying traditional knowledge,

ideas .and practices, while addressing accompanying fears of users, farmer
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