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ABSTRACT 

. . 

A survey was carried ·out to investigate the ·extent of use ·of conservation 
. .. . . . . . 

tillage practices for soH and wat-er management under s-m_allhold_e~ farmi?g 

conditions · in the central region of the Eastern Cape Province. The • survey • 

· was carried · out in five districts viz: Middledrift, Sada, Keiskarnahoek, 
. • . . • • .· • . . . . 

Zwelitsha and • Se~our. Participatory Rural Appraisal (PRA) was 

conducted· whereby village mee in - . in each area, then a total of 
. . . . 

45 - rural households were irlo"t'-M-,_+:lli:s-n cal extension officers -for 

participation:in in-depth interviA'.''lrrcr-~ -

Detailed information on an~:nntc labour and farm power 

availability, landn~an~ • ii , s _ g practices in use, 

cropping systerns ••• and •• yirrget:tJ~r/1fcti'£aUanSfing informal • interview 
. . . . . 

_ techniques and a semi-structured questionnaire which was desi.gned for this 

purpose. 

The study has shown that more than 80% of smallholder farmers -in the _ 
. . . . 

study area own ~d use draught animals as ~he main source of farm power. -
. . . . • . 

The· average _ of ~he arable land is 2ha per each farmer. Twenty percent of 

farmers hire tractors.for opening new land and during .winterfallowing. 

-A total of nine conservation farming practices were identified, including 
. . . . 

earth contour bunds practised by 82% of all farmers interviewed; ·manuring 
. . 

. . . 

(82%); crop .· rotation (77%) and grass mulching • (25% ). Other practices 

iv 



 

 

~dentified were the use of vegetative barrier~,, stone bunding and .· open 

furrow ridging which is us~d for drainage purposes. : 

• On-farm trials were conducted with farmers to assess the performance· of · 

conservation tillage· using -the animal drawn ripper {minimum tillage trial), 

pot-holing and the use <?f tied-ridging techniques. The results showed that • 

tie-ridging and pot-holing were good in. conserving water. They also showed 
. . . . . • • . ·- . • • 

better grain and stover yield. The farmers indicated that the · ripper plough 

was the most suitable to them a e and labour. 

The study concludes that the p-'t ~ *'t-'-qfl1-ev1-JLUWf~N ,.·.,I~ ,1op-servation tillage . systems that • . • 

enhance soil fertility improve peak labour 

constraint and susta • • ff due considerati~n 

a productivity of small-
' ' 

holder farmers especially in the low rainfall areas. 
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CHAPTERl 

INTRODUCTION 

UNIVERSITY OF FORT HARE 
MAIN LIBRARY 

PRIVATE BAG)( 1322 
AUCE _5700 

Conservation farming, which· some people refer to as conservation tillage or 

minimum tillage, is defined as the application of farming practices which aim to 
. . 

minimise tiUage operations, reduce overall energy requirements and conserve 

resources at the farm level. e • • s can range from conserving . 

water/moisture so as to sust in: l'ie c 7,1' through dry weather spells to 

conservation of soil fertility n ~,:r.1---..... .of-labour and other direct farm 

inputs in order to improve prod{\~~ ~ ~~;~:rm. 

I 

Most areas of the· Ea ~l::j~L~ n :;,:J,: .. €ht~e~.. ~vi:ri 11bil,-n~ ..... d erratic rainfall and 

h • .• . f . • _Tooeth rfn F.xcellenoer • · 1992) p d /'. f t e maJor1ty· o its peopre· nve m ruraT ar~as -v~.epe, .· ro uct10n o 

summer crops is usually risky as a. result of this low and erratic rainfall 

combined with the hot dry spells, which are a normal part <;>f the weather pattern 

• during the most important months of the crop's development. Despite the harsh 

weather conditions most farmers in the region, especially those in communal 

areas, still endeavour to produce food crops under . dryland conditions. Yields 

are usually very low and mostly are · subsistence levels. On the whole, South 

Africa is -a dry country, with average annual rainfall highest in the east and 

progressively lower towards the west. Less than 65 per cent of the land receives 

the minimum of 500-mm rainfall (van Wontergham,1998). 

Jhe Republic of South Africa covers an area of 1,219,090 sq km, of which only 

14% is arable and is divided into 9 provinces as shown in Fig. . 1, with 
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. . 

approximately 40 million people. The central region of Eastern Cape province 

is one of South Africa's former black homelands ((Kepe, 1992). 

It is generally · acknowledged that one way to improve drylan4 crop production 
' .·• . • • . . . . 

• .in the arid and .semi-arid.regions is to retain all rainfall received by techniques 

that reduce surface runoff, improve infiltration and increase the water storage 
. . 

capacity of the soil (FAO, 2000). Such techniques have _long been used 

traditionally in various countri~-M\\-.r.l ... ,~--~Ft-....v,~~Tl~r example, the trus system · (U-
shaped earth · ~unds) in the . Su~~.La'l./1,.L.L s em (planting pits dug out .with 

traditional hoes) in Mali and Bl.jN."'"Jlllf..L.Llj4li • the tassa system (planting pits) 

in Niger (Reij et al., 1996). Otl\t1~tttl~~lJ oil and water -conservation that 

. have been widely tested . and ...,..., ... e continent include tied ridges • 
(Nyagumbo, 1999; • K ..., .... r ... °'~~- -1.£'£ ,<f,._, _ __._ .. ,~ .. J!"L)ll.¥4~'rml4.&.g_ and mulch ripping· 

(ch ~d H • -. 1To • ether in !i_xcelw:ii!e hill "d , . uma an agmann, • 99 ; Nyagumuo, l999'J, s1 e terraces - or stone 

bunds (Reij • et al., 1996; Kayombo et al., 1999), micro-basins (Reij et al., 1996) 

and trash-lines (Reij et al., 1996; Kayombo et al., 1999). ~ 

Conventional farming is always associated with . intensive tillage and 

cultivation practices that overly manipulate the , soil, leav:ing · it • bare and 

unreceptive to water entry, as well as creating a plough pan (Makaya, 1993) . . 

This often leads to severe water and . wind erosion, organic matter and 

nutrient loses with consequent reductions in productivity. 

Therefore the major objective of the study was to conduct a survey to 

determine the extent on the use of soil and water conservation and conduct 
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. on farm trials on selected conservation tillage technologies which have been 

tried in. other countries and h·ave a potential of being adopted in the Eastern 

Cape Province .. 

The specific objectives were as follows: -·· 

1. · Conduct a baseline ·survey and document commonly or locally 

2 . . 

3. 

practised conservation. fanning methods. 

Conduct on farm trials ~ ,-s ~i;l;--he following technologies 

available for conservation :ui~.H1Jfi~ ....... ""J'~·~F.ing, pot holing and ripping. 

To recommend conservat1"rr, •nitt;~~-il'rnlla:.......,.-ec,"'.,.."Ologies with a potential for· 

wider adoption, and. 

4. To ass·ess farmers' response • .evaluation of the system for the 

possibility of ad n_,o-r,n • ¥ of Fort Hare 
Together in Excellence 
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CHAPTER2 

LITERATURE REVIEW· 

Agriculture plays a crucial ·role in the ·. growth and development of the 

country. The contribution of agriculture to livelihoods in Eastern . Cape 

Region de.creased steadily 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 

constraint to agricultural produ.w.,:.t\;l±J....,.....J¼Jl,-4,-1,"-'-J~ion is the loss of soil and 

fertility degradation because of e sive exploitation usi,ng non 

appropriate cropping techniques , .....,,...w.,,.w 

minimise soil erosion· ~"f'~\1~'~~1~ o 1 .1:a1:..1...1.-'iM':l~eveloped countries 

most of those involved in [gWc&iiftfcllfWHn poverty due to lack of 
. . - • 

insuffici~nt rainfall· and land degradation because of erosion. As stated by 
·. ' • . -· 

Oldreive (1993), drought or insufficient rainfall is orie of the major causes of 
' ' 

crop failure and, thus, one of tlle causes ·of poverty among small-scale 

farmers. It is critical that what rainfall is received is captured and used to 

• maximum effect. 

Considerable research and development • 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 

commercialfarmers and as on-station experiments. Very little has been done 

to assist small-holder farmers 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 
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. . . . -. . .. 

countries where there has been very _low adoption· of conservation fanTiing •. 

technologies among smal~holderfanners (Kaumbutho, et. al, 1999). 

According to Kaumbutho, et.al (1999), conservation tillage has been 

practised on large scale farms .of the region for a while 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 mecm~~J:J~l:Q~~lu~avour, which is at different 

levels in different countries ains a major challenge for 

. governme;nts and farmers • alike. ·1e • • ctorisation • programmes in the 
region have hardly se 1:1-rl&J .. _... .. , -s"N:,..., S1i11nn1-1v-,ne1~~ ...,...,._.,..,,,.allholders, animal 

traction has proved itself al'~ S ile source of agricultural 

power for tillage and .¥'~sport .(Simalenga and Joubert, 1997a). Despite the 

poor image of draft animal power and the neglected support services, it has 

• survived and is still widely used. by· smallholder farmers in . the rural areas 

and communities of South Africa (Simalenga and Joubert, 1997 a; Simalenga . 

and Joubert, 1997b ). 

2.1 Conservation tillage system 

Conservation farming, sometimes referred to as conservation tillage or 

minimum tillage, ·is usually defined as a fanning practice which aims at 

conserving resources at the · farm level. This can range from conserving 

.water or moisture so as to sustain the crops through.the dry weather spells to 
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conserve the· lorig term fertility · of top. soil, minimising labour. and other 

farming inputs in order to improve produc_tivity of the farm. 

In conservation tillage, crops· are grown with . a minimal cultivation of the 

soil. Whenthe amount of tillage is reduced, the stubble or plant residues are 

not completely incorporated, ·and most or _all·remain on top of the soil rather. 

than being .ploughed or disked into the soiL The new crop is planted into this . 

stubble or small strips of tilled .._....,_""'..,.;,.T_ .... ,...._l,~..._scribed as no-till, minimum 

till, incomplete tillage, reduce o servation tillage differ -from 

each • other mainly in the de e te::-WlllieJ3lm1tlte soil is disturbed prior to 

planting (Peet, 1997). Conserva~·,·~~~ ~ s now ·been defined .in various 

ways which. all capture the need 11 manipulation, hence reduced 

energy ·requirement ¥ n the soil surface 

during .all tillage operation~ ill- . The common theme is 

one of reduced soil and water losses (Kaumbutho and Simalenga, 1999 (a). 

Other writers define conservation tillage as the system that leaves. at least 

30% of the soil covered by crop residues (Peet, 1997). 

Peet (1997) also stated_ that in another variation of reduced tillage, narrow 

strips are tilled . and then planted by standard . equipment. Where soils are .. 

compacted but subject to erosion, strip tillage is a good compromise because 

crops can be planted efficiently .· and grow well in the loosened soil of the 

· tilled strips while the untilled portions of the field conserve soil and water. 
. . 

While soil and water conservation efforts in the region are not new, tillage 

for· soil and water conservation has seen many shortc(?mings, ranging from 

professional redress to technological limitations and socio~economic 
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bottlenecks. Conservation tillage has been practised for sometime on l_arge 

scale farms of the region but is· now receiving new focus · for small holder . 

agriculture, with a re-awakening of the interest in soil, water arid general 

environmental preservation. 

2.2 Conservation tillage -and crop production 

Crop production in the central . egion can be sustained at a 
high level only on the h;rigation C!t'Plai.ttl!i'15'F'if'j.wc14 .a few selected areas.In .most 

parts of the study area crop . pro d due to very poor climat_ic 

conditions (low • and erratic ra • y ( fields on shallow steep 

slopes), socio-economic factors· (e -~----- operations for cropping, labour 
markets not available .i.i'i\--11 '1:..-.v~~~a_~:,7~,}:~,~a . 1~.~~:..a:,,.•~ILI rs · and inadequate 

infrastructure (fences,· irri{l?flll~'cfii£fsx£S 1EWa~able). Research at the 
. . 

University of Fort Hare has indicated that soils of the region • require a 

minimum of 3 60 mm of rain (including water stored in the profile) to 

produce a crop of maize· (Agricultural and· Rural Development Research 

. Institute (ARDRI), 1989). It was also reported by (ARDRI 1989) that top • 

yields can usually be obtained with 700 mn:;i water available_ to the crops 

when well distributed during the growing season. 

Marais (1978) found out that apart from the limited quantity of rain 

(unreliability of the rainfall), its· unfavourable distribution during the 

growing season also • severely restricts the growth of summer crops in most 

areas of the Eastern Cape Province. Marais (1978) that the most limiting 

factor was ~he pronounced water deficit :which.generally occurs in January, a 

• critical month in the maize production cycle; . The unfortunate aspect of the 
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annual rainfall in the . central region of the -. Eastem· Cape province is that a 

significant fraction of the rain is received too late to be of real benefit to 

summer crops. Moreover of the • rain falls in brief high • intensity storms 

resulting • in heavy · runoff. Approximately 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.,__ .......... .......,_.~ ........ d de Jager, 1974)~ Water 

conservation ( or storage in soil) i · ~t of the interactions of a series 

of complex factors and _ proces e de the amount, distribution, 

. and· type of precipitation; water • 1 off, evaporation,· distribution 

in the p~ofile, and deep petcola • • • s • charactedstics namely texture, 

depth, density, and or I ~~mtt11'~~1,U':.1.tl1..11:lt.,-tl.1~~~ d1~t/f"i~' •"'L_.1.'".1.~._J,.,.,.,1Hl11!J~.tlt,~fl"'l-ci.m,.1..1.•ent practices used 

on the land inc1.~ding residrlRflifillltgletlie~SfMgH'systems, cropping system, 
• and weed control. 

Evaporation of moisture from soil can· be reduced by improving the ground 

cover. Mulch and live vegetation shade the soil and thus reduce evaporation 

caused by direct sun~ An often overlooked means of increasing the . water 

available. for _agriculture is to reduce the loss of water through transpiration 

and evaporation. Minimising losses from evaporation is an effective way of 

increasing available water and as . the amount . of water . l(?SS through , 

• . evaporation .is very high.· An average of 4 mm of water is evaporated per day. 

from open water surfaces during .the winter months and up to 10 mm per day 

during a hot summer (ARDRI 1989). 
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. . . 

Leaving ground cover • helps to reduce run..;off and increases infiltration and 

percolation, ·· as . does leaving the soil undisturbed by practising zero or . 

minimum tillage. The residues intercept raindrops, thus • preventing . the • 
. • . .. . . . · •. 

detachment of soil particles, which is ·the first step in the erosion process. 

With good moisture conservation practices Ciskeian soils may give mod_est 

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

Consumptive use of water by 

time-,maize,-is most sensitive to 

• uary and February. At this 
4d much of Eastern Cape maize 

flowers and forms its grain th nm· ttt;I:CTm~1ms1ITTbution during the growing 

season is therefore very unfav'-l{· _1~~~~ ~ize. ·Research conducted by 

Agricultural Rural . Developmen 

indicated . that inadeq.._ .. .l!!' .... Nv __ ; L?~~l{ 

production~ It also shows 1tfl9t tu;r h1b#! 

h Institute (ARDRI, 1997) 
TY'1.EI • .,.,..~.,....-· itation to maize 

afufall per se which is a 

problem but rather a combination of the following factors: . 

. (i) variability of rainfall between and within cropping seasons is very 

. high;· 

(ii) much rain _falls in brief high intensity·storms resulting in heavy runoff; 

and 

(iii) approximately 20% of the showers are. light and contribute little or 

· nothing to soil moisture·. 

Many of the Eastern Cape soils have very low water holding capacity being 

only approximately 500 rinn deep. Such soils are not able to store enough 

water in the profile to cope with the midseason drought (ARDRI, 1997). The 

. factors determining the potential of an area for crop production can be 

grouped into- two main categories (Brutsch,. -1984 ). 
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a) the biophysical potential of the available land; and 

b) the socio..;economic situation. 

. . . . . 

Brutsch (1984) ·went further on to say that Ciskei (central Eastern Cape) 
. . ' . 

suffers from severe limitations in both· respects. Various research, · extension · 

and development . work has proven the value of conservation tillage, which 

was proved· to have • advantages for farmers in crop.· production . . The 

advantages are, however, yet to become common knowledge to b~ translated 

into utilisable and widely adopt teeJMti;;t{(e aumbutho et al., 1999). • 

University of Fort Hare 
2.3 Conservation tillage adlfffiif • nee 

Land degradation is currently a major concern in South Africa and is one of 

the major problems facing agriculture today. With reference to the Northern 

Province,. Burgers & Bruwer (1995) note that one third of the former 

homeland · of Lebowa is severely •. degraded by erosion, while their 

. _. comparative estimate for Venda is 20%. With regard to Venda, Bembridge 

·(1988) highlighted evidence of considerable misuse and deterioration of 

natural resources, resulting in . soil· erosion, in keeping . with the general 

continm.1111 of conventional option. The issue .of overgrazing and the need for 

reducing stock numbers in Venda was emphasised in a similar vein ·in 

Department of Water Affairs (DWAF, (1993a). When soil is bare-because 

vegetation has been removed or when vegetation is not abundant, rainwater 
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runs • off with soil :particles. Mismailagemertt. of land is seen as the main 

cause of erosion .. 

Farmers are less aware that·conventional·farming ·systems are destroying the 
• . . . . . • . . 

• land upon which ·they depend. Most farmers notice the inexorable decline · in .· . 

the productivity of their fields, however, they generally believe this is a 

natural and irreversible process. The practise of turning the soil before 

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

agriculture;: :When the land is ~,:i ,.c,;r,_1114 olistic . way, many of ·the 

As indicated by Trollope et al, ( 
. degradation is incorr,,,.·"T~ Qa<\£1- 'MJ~ ·@.f--~:Ml-A 

mouldboard, plough: In 
. . . 

• asic factor which causes land 

Hlg]'~ ]'q:L~ ~\:ra,f the modem, or 
. . • . Cfuost common error 1s 

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 ho efforts were tnade to draw up systems of land use 
. . . . . 

based on the . natural factors of the environment. Consequently , areas were 

demarcated or . retained for cultivation in regions that are completely 

unsuited for dry land crop farming. 

Conservation tillage can be very effective in • reducing soil erosion, 

depending on the amount of residue cover retained .on the soi} surface. • Orie 

of the most effective remedies for land degradation is "conservation tillage":-

a revolutionary cultivation techniques in which the fields .are not ploughed. 

"This concept sprang directly from the . recognition that mechanical 

ploughing is contributing to land degradation on a massive scale, particularly 
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in tropical and sub-tropical countries,". F AO Senior Agricultural Engineer 

Theodor Friedrich (Benites, Undated). 

Vukasin et al. (1999) stated the ways to prevent erosion as the following: 

• . Use minimum tillage in order to leave the soil undisturbed. 

• . Cover the ground with living plants, plant residues or even stones. 

• Add organic matter to the soil. . 

• Break . the force of wLl.·A ·- ••+-.la edges and other plants, to 

reduce blowing away of 

• Create bunds, swales or t 1 • ontours to slow the flow of 

water. 

A further developmentl.II • • :u:i...1::-an_ )f s !UJ.l.. lll~~~~zce -poor .farmers 
· . . . . · . Toaether i11 Excellenc ·• · · . . . have perceptions of soil, • erosion ana conservation that can be crucial 

. . 

importance in understanding their · attitudes and strategies (Harper & El-

Swaify, • 1988; Fujisaka & Garrity, 1991; Ostberg, 1991; Sikana, 1994; 

Kiome & Stocking, 1995). Kaumbutho, et ai('l999), stated that the problem 

of soil water losses through surface runoff and·. evaporation is one of ·the 

major limiting factors in agri~ultural production today . 

Kaumbtitho, et al (1999), stated that the problem of soil water losses through 

surface rurtoff and -evaporation is one of the major limiting factors in . 

agricultural production today. 

Critchley & Netshikovhela (1998) s.tated that while traditional agricultural 

practices were not always derided by colonial agriculturists, it was more 

common (and less controversial) to condemn that the condone 'native 
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. . . . • . . • 

practices'. With certain historical exceptions (eg Savonnet, 1958; Raridall, 

1963; Allan, 1965), the approach has been- and still · is - to ignore . examples 

of indigenous soil and water conservation or simple fail to recognise their 

presence or relevance. Makhaya stated that in Kangwane, poverty and 

overpopulation is associate with land degradation through erosion . 

. 2.4 Some available technologies for Conservation.Tillage systems 

Conservation tillage has been actkt.t6>~t!eeuteJcrA1s a productive technology for 

crop production in the comme e tor. Commercial farmers in . 

Namibia were reported to have towards conservation tillage 

practices over 15 . years ago have been well-appreciated 

(Maltzahn, 1998). So from the increased 

yield but also increased soil~ 

Considerable work has taken pla~e in many . African .. co~tri~s on 

• conservation tillage • practices, including agroforestry, contour ridging, tine 

tillage and zero tillage in low rainfall areas. 

In .. early 1970s, farmers in the North and South America started 

experimenting with_ conservation tillage and ·.even "no-tillage". Using 

conservation tillage, farmers leave crop residues on the fi~lds after harvest, 

· instead of ploughing them in or burning them off. They plant new crops with 

sp~cial designed planters. These guide the seeds down into a slot in the · soil 

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

to reduce losses of nutrients and pesticides that are attached to soil particl~s. 

In order to .alleviate or reduce some of the disadvantages of conventional 

farming practice, tillage research has led to the development of a number of 

conservation farming system . which have been tested · and· promoted in 

··various countries aroundthe world. In early 1970s, farmers ·in the North and 

. South America started · experimenting with conservation . tillage and even 

"no-tillage' (Reij et al., 1996). 

Using conservation tillage, :u ......... u.,.._...,""'~-~~~!.1-' residties··on the ·fields after 

harvest, instead of ploughing th • g them off. They plant new 

crops with special. designed ide the seeds• down into a slot 

in the soil undemeat •. · formed by rotting . 

residues (Maltzahn, 1998\ <00£1 be grouped into four 

broad categories(Hagmann and Murwira, 1996) .. 

A) Mechanical conservation options: examples include: 

Stone bunds as check-dams in rills and small gullies• along the contour 

lines 

Infiltration pits (pot holes etc.) to retain water and . soil from flowing 

out 

Contour. bunds or F anyu juu terraces for water and ,soil retention in the 

field 

B) Agronomic (crop) conservation practices 

Weeding system to enable reduction in ploughing 

Inter-cropping and agro-:forestry 
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Crop rotation 

C} Biological or c11:ltural conservation 

Use of manure and compost· 

Vetiver grass for rill reclamation and grass strips 

D) Conservation tillage practices 

Ridge tillage and.tied ridging 
~~,-------,--~-

Mulching_ 

Minimum tillage 

Fowler (1999) indicated that only 

is classified . as being 

Villiers (1998) indicated thaba1.m1nsv·cnr.~ 

able land area of South Africa 

L .., ...... "'. __ t· ·a¥~ der Merwe & de 
theA:frican soils are having 

very low organic matter content conducive to land degradation -and low 

.productivity. Similar observations were made by Botha (1996) in that these 

areas are faced with an insidious deterioration of natural resources coupled 

• with rapidly increasing human and livestock. Therefore . food production has 

failed . to keep pace with the population growth. With good moisture . 

conservation • practices Ciskeian ( central Eastern Cape) soils . may give 

modest yields ofsome crops_(Hensley and Laker, 1978). 

Conservation tillage has been acknowledged as a more suitable technology 

for crop production _ in the commercial farming sector. The co_mmercial 

farmers in Namibia were reported to have started shifting towards 

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 minimum· tillage, zero tillage, 

ridging, mulching and timely weeding. 

Conservation tillage systems also utilise cover crops to ensure effective 

water conservation practices • which help to • offset soil degrading processes 

and to maintain soil productivity. Conservation ·tillage· can increase the 

available water during the grow· • increasing infiltration and 

· reduced evaporation .. It enhan e 

· supply (Parr et al. 1990). 

According to Food of Agricultura 

tillage was being pract c . . 

water .is in limited 

~ ~,~~.,.,~!rl,2~t1on (FAQ) (1995), conservation 

-~"..,·~~ hitlllvtte~~~.13mostly in North and 
South America. F AO mdit~8te in,1:!I~~- erica, b'oth 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 

. Department for Conservation Agriculture in its Ministry of Agriculture. 

FAQ (1995), stated that there 1s · a great potential for the adoption of 

conservation agriculture in Africa as a whole. At present, some large farms 

in South Africa and Zimbabwe are using conservation agriculture, and no-till 

- farmers' clubs similar to those in South America have been s_et up in South 

Africa. It is also reported by FAQ. (1995), that . initiatives to promote 

conservation agriculture -. for small ·· farmers are under way in Cameroon, 

.Ghana,. Kenya, Malawi, Namibia, Tanzania, Uganda, Zambia, Zimbabwe 

and South Africa. 
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According to Kumwenda (1999), Malawi practices dryland famling which is 
' . . ' • • . . . ' ' 

characterised by low and unpredictable · rainfall. With increasing frequency 

of drought · in the country, lack ·of · adequate rainfall • for agricultural . 

-· production . is • perhaps the most critical _ factor currently. Researchers · are . 

developing _technologies that farmers can use to sustain the productivity at a 

profitable Jevel, while conserving renewable natural resources. However, 

• these • can only ·be useful if there is rainfall or irrigation. facilities . . Water is . 

use. 

According to FAQ (1995) consd--liW~+r~r~~~ Hows minimum disturbances 

op residues_ on the surface. The 

11-.1~-ttn1c:ti-et and reduces water 

of the soil whil~ ensuring m 

crop residue left on th~bnr..1~1"~~rr.,n:...;r~;~r~1.n~1-~ 

movement, hence soil erosfbg_g~tlz 

water penetration is · improved. 

vaporation are reduced, 

The . most commonly applied • conservation techniques are tie ridging, 

mulching, no-till and ripping (Shetto, 1999) and Shetto also mentioned other 

• methods used to conserve soil and moisture which include minimum_ tillage, 
. . . 

soil .fertility management · ridging · and t~ely weeding. Other forms .. of 

conservation practices include . maize-legume inter-cropping and . crop 

rotation. Extensive research was conducted into strip tillage system, where 

alternate . bands of soil were cropped and kept .. bare, both under . well 

controlled experimental conditions and in. the farmers fields (Kaumbutho et 

al., 1999). 
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Tie Ridges 

Ridges have traditionally .been _asso.ciated with the growing of specific crops 

such as potatoes, beans, groundnuts, sweet potatoes and cassava. Ordinary 

ridges are 20-50 cm high and are usually spaced between 60-80 cm. When 

they are laid across the slope they control the soil . erosion. According to Reij • 

·: et al. · (19.96), ridges . vary in their. width, : height and direction depending on 

the topography, soil depth and water flow. • 

• The type of crop to _be planted o 

influences ridge size _and shaw-w ..... ,,,.,.,n,~~~-...,, 

d ownership structure also 

improve the soil fertility 

• s buried under during· ridge 

rk in Botswana tried several 

. ~.,_ .,..,.. ~ 7 1: .lil,"41j::Q'~-r~ or tie ridging, the 

tlfir)ttffifflf, of water within fields, 

through · in situ composting of 

formation. Harris et aL (1992), 

tillage. optiqns includ • 
system did have effect of sf..tQ(M!J";.nJ 

while concentrating water in the 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 evolved furthering more the concept of soil fertility 

restoration with the incorporation of more grass and trash (Shetto, 1999). In 

Malawi the ridging constructed by handhoes is the most common practise 

-used byabout 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 

of herbicides and lack draught and labour resources (Kumwenda, 1990). 
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Some efforts is being made to reduce labour requirements for construction of 

ridges by the use of permanent ridges as compared to annual ones. 

Ripping 

Ripping with oxen is a very old technique and . still being practised by lots of 

traditional farmers in numerous . parts of the world using ripper. plough. The 

ripper is a simple implement used. to . break the soil in spaced rows. The 

. implement . only opens a strip le~· .... ~ -""-""-=r--=ar~eas undisturbed and seeds are 
4 . • 

· planted along the loosened ·soil ""'~~-...,.r.ri, d then are covered by using a 

harrow. Unlike ploughing; ripp • the full field • surface, hence 

much less soil is disturbed. 

Fowler (1999) indicat 

production involved stubb 

I Y"il'· ...... ~l,l ~•ri,,.n}.,-l . .. ~.r-~~J~n tillage . in maize 

~d tillage with tines of 

'chisel' ploughs. Maize tillage research at Potchestroom (now North West 

Province) over nine (9) seasons showed that reduced tillage had little or no 

adverse affect on yields. Fowler (1999) went further on to say that on a 

• sandy soil at Viljoenskroon (now in North West Province) ripping to a depth 

of 450mm under the row produced· significantly higher maize yields . during 

the low rainfall years. 

Rippers are also being promoted.in Namibia, mainly used as tools to open.up · 

furrows for planting in dry lands (Misika and Mwenya, 1999). • According to 

Sak:ala • (1999) • ripper plough is used for making planting furrows, . either on 

ploughed or unploughed land· and it works fairly . well on dry soils and dry, 

early, planting becomes possible in Zambia. 
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. . 

According to Kaoma-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 · disturbed than by ploughed. Kaoma-Sprenkels . • 
. . 

. . 

et.al. (1999) went further to explain that the soil is -only worked in narrow 

bands, while the surfa~e between these lines is · 1eft undisturbed. However, . 

weed infestation problems are likely to arise. Many farmers clean their fields 
. . . . 

by burning• old weeds and the ·residues.-of previous ·_crop usually after first 

having . taken away the hulk of stover for use as fe_ed for animals or by 

allowing their animals to graze n 

No-till 

This conservation. • tillage 

making of furrows or{J • 

remains undisturbed -and c 

• imum disturbance . of soil, 

e rest of the field 

afte&Jffle· ground, which practice 

reduces soil erosion, causes build up of organic matter in soil · and ·also-

•. reduces labour.· No~ till as the basic technology. for conservation agriculture· is . 

used to cultivate 52 percent of the arable land in Paraguay, 32 percent in • 

Argentina . and 21 percent in Brazil. F AO (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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these should · be greatly reduced or . eliminated prior to commencing a 

• conservation _system (Findlay, 1998\ Heavy ·weed infestations were reported . 

in a tillage system trial at Domboshawa, Zimbabwe .(Vogel, 1994a). On 

conservation tillage systems, particularly clean ripping and mulch ripping, 

perennials such as couch grass · ( Cynadon dactyl on) and Mexican clov~r 

(Richardia scabra) pose~ serious problems. Thus a major criticism of . 

conservation tillage systems · lies in the problems associated • with weed 

control. All weeds in the conservation tillage. land will contribute to water • 

loss and -since maize is a grass, i ·1 • 1,1, t4 o control other grass weeds as 

early as possible. In Malawi ze 0- ill are ·not used at all due to 

cost of herbicides· and lack of . our resources (Kumwenda, 
1990). 

University of Fort Hare 
Once grass weeds have em dt • in>mteaE:llfD€8;011 the crop are difficult, 

with any cultivation being detrimental to the system. A study at Makoholi 

Experiment Station by Riches et al., (1997) found that the weeding effort 

which accounted for more than·60% of the .labour used for .maize production 

in semi-arid Zimbabwe, was gently eased· while grain yields and return to : 

weeding labour significantly improved • where animal drawn implements 

such as cultivators and ploughs were used to control weeds. The efficiency· 

of weed control was also found to greatly improve where farmers used re-

ridging with the plough as a weed control measure than under no-till tied 

ridging in the sub-humid north of Zimbabwe (Nyangumbo, 1993). 

Complementary work by Shumba et al., (1992) showed that the use of ripper 

tines for primary land preparation allowed for timely planting but resulted in 

earlier and heavier weed infestations. : Thus, unless effective weed control 
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can be achieved the benefits of timely planting accrued using the ripper tine 

in conservation tillage system are Jost. The .relatively higher adoption of _ 

conservation tillage in the large scale commercial farming • sector could 

therefore be attributed to the ~vailability of suitable machinery and use of 

herbicides for weed control (Farmesa, • 1998): . Herbicides tend to -be 

unaffordable to smallholder farmers in Zimbabwe (Shumba et aL, 1992) and 

. their , use • is very limited. Weed control in •. conservation . tillage systems .. 

therefore remains a major bottleneck to smallholder farmers (Beets, · 1992). 

University of Fort Hare 
Together in Excellence 
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CHAPTER3 

RESEARCH METHODOLOGY 

This chapter outlines the methodology used in the investigation of soil and 

water conservation farming practices of smallholder farmers in the central · 

Eastern Cape province. with spe I2tk.\J~ ~ttetl~ five selected districts. The · 

choice of the study area, quest o.,.,.ff.lJ,6J,1,~~F-r-... sampling· and interviewing 

procedures and data analysis are 

3.1 The study areas University of Fort Hare 
Together in Excellence 

The survey was carried out in five districts in the central region of the Eastern 

Cape Province, namely, Middledrift, Keiskammahoek, Zwelitsha, Seymour and 

Hewu districts see (Fig. 3.1). Four small-scale farms were selected for on-farm 

trials, two farms were. from Peddie, dry district and the other two were from 

Middledrift, wetter area. 

The research was conducted in two .phases. 

( a) a survey using Participatory Rural Appraisal (PRA) techniques and 

(b) field trials to test some of technologies that might have a good 

potential for soil and water conservation in the selected areas. 
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(I) ( Raath J, 2003, GIS, Cradock, E.C.) 

University of Fort Hare 

ltll/CflJDORP 

,_,. . 1;-· 
STOCUM~ 

(II) ( Raath J, 2003, GIS, Cradock, E.C.) 

Fig. 1: I Location of Eastern Cape in relation to South Africa. 

II Map of Eastern Cape showing the location of the study area. 

24 



 

 

3.2 Phase 1: Participatory Rural Appraisal (PRA) 

3.2.1 ·Questionnaire objective and design 

A coded questionnaire ( appendix 1 was used and was designed to _- achieve 

administered in the form of per µJ,-.... •~:cn,+;:r.i;:y....i~-- s with an in-built mechanism 

of getting free response from es. The questionnaire was 

designed to give enough info the 

researcher. It was sho researcher be able 

to deal with every question gets bored. This-approach 

permits the interviewer to probe . further when • particular • responses are 

encountered, as well as allowing 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 conjunction with ·· closed 

questions. : The questionnaire . contained forty-two questions, and the · 

information.elicited from the farmers was recorded on the questionnaire. 

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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and water. conservation tillage methods .. Participatory Rural Appraisal. (P_ RA) 
. . 

'• 

was conducted where village meetings were held for each area· and a total of 

45 rural households were then identified by -local extension officers for 

participation in in-depth interviews. Three villages . were randomly selected 

in· each of the five . district and three farmers were interviewed . in each 
. . . 

village. There was· an exceptional case in Seyinour because farmers· are· too 
. . . . . . 

scattered and therefore, only nine farmers were. selected. The villages chosen 

have been summarized in . Tabler:---3 ........ ____ 1 ~. ----,----,----

Table 3.1. Districts and ~illage 

Districts 

Middledrift enya 

Keiskammahoek Nqolo-n 1 

Zwelitsha Qhugqwala Peelton Gubevu 

Seymour Farm 1 ·Farm2 Farm3 

Hewu Kaminastone Upper Hukuwa Mthwakazi 

The researcher visited the selected households over a period of two months 

to conduct informal interviews. 

3.2.3 Interviewing procedure· 

During the survey a preliminary meeting was held in each district with the 

local extension officers together with the village committee members of 

each village to explain what the survey was about. After the village 

committee members welcomed the survey they addressed the issue with 
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members of the community as a whole and invited them to participate. In the 

interviews, detailed information was obtained on . socio-economic issues, 

labour and farm power availability, livestock and lan~ management issues, 

_- soil and water conservation practices in use and crop production systems and . 
• • • . • . . . . . 

yields. The information was recorded in the questionnaire designed for this • 

purpose (Appendix 1). Each and every respo'ndent was ·given enough time to 

· answer questions put to him or her. It even . took over _than · one · and a half 

hour to finish each . questionna • -e,Jle~ ~ • espondent was inturn given 

··-enough chance for questions.. '''~'"1m . .1.~~...,~"'~:J·-~t5 t'p ar eager .to be able to learn 

more about the ways of soil and Wil:lter.:-ct>~~a ion farming practices .. 

The interview was conducted in .......... ...... ....... --- manner for each respondent to 

become comfortable r • e questions were 

discusslon type questions. ~§ ~~1'i-Ug~ (1987) this enables the 

respondents to say whatever they would like to and also helps the 

interviewer to get more ·information. -The education · level of the farmers 

. general was also taken into consideration· in the phrasing of questions. 

English was the language for the questionnaire, while Xhosa, as the 

respondents' mother tongue, was used to translate for the farmers. The 

• researcher was the only one who did the interviews so· as to get the required 

information. The respondents were randomly selected by the local extension 

officers, and were selected because of the respondents' interested in 

agriculture. 

27 



 

 

3.3. Phase 11: Field experiments . 

3.3.1 Location of experiments 

The potential of using three tillage systems was tested on four small-scale farms 

in the 1999/2000 cropping seas nJJ e farms were located in a relatively 

dry district, Peddie, with a loni _ ...,.0. ........... .-.. 1 average of 570 mm per annurri, 

whilst the other two farms wer r.m>,~~R-21:.'..We~er district, Middledrift, _with a 

long-term· rainfall average of 

treatments were compared with tli.~~11,, .... ~ · 

um.· The ·. conservation tillage 

rmal practice as the control. 

. University of Fort Hare 
The normal practice in thri 1t01nfm1tt1 ti plough· the • fields, either by 

tractor or animal traction, during·. the · autumn or winter months ( a practice 

locally known as winter fallowing) followed by another ploughing at . the · 

beginning of the new cropping season. The tillage treatments were therefore 

applied on ''winter fallowed" lands and were replicated twice on each farm. The 

plot size was 10 m by 25 m, giving a working area of. 250 m2 for each plot. . 

3.3.2 Soils of the experimental sites 

Soils in Peddie district were classified as follows: Site one: soil form was 

Avalon and the family was Kameelbos, with a depth of 85 cm. Site two the 

soil form was Oakleaf and the family was Caledon, with a depth of 13 9 cm. 
' Soils of both sites in Middledrift district were classified as follows: soil form 

was Pinedene and the family was Mariendal with a depth of 80 cm in site 
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one and 85cm in site two. For more details on the soils see profile 

description given in Appendix 3. 

3.3.3 Vegetation 

The veld type of the study areas consists of thomveld and grassland with 

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

is dense and of sourish in nature but in drier ·areas and on dolerite .soils, the 
• ti. 

veld· is· generally· sweet (Becker • , 9 

3.3.4 Climate. 

Schultze (1965) and 
Ciskei, viz. The area • be 

rQ~lf'ifJl~~t®,"t~a21W~f ~e major part of the. 
.<:~n.1~e:~~n d the Indian ocean, as 

follows: The climate of this area is temperate to warm and humid with a 

definite summer rainy season which is at a maximum in March ·and a 

• minimum in June. 

3.3.5 Infrastructure 

The physical environment and the existing . infrastructure of both districts 

will be shortly discussed in this chapter. It is very much important to know 

the climatic conditions • of an area _ you are working with. Any climatic 

description can only be as good as the data on which it is based. Although_ 

irrigation, engineering, fertilization and other technologies may profoundly 
. ' 

change the natural agricultural potential of an area, climate, topography and 

soils remain • the prime physical determinants of agricultural systems 
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. • ' ' . . . 

. (ARDRI, 1989). Development . is • focused . on . the creation of local 

infrastructure such as roads,· water supply and electricity .. There is, however, 

still insufficientrural infrastructure in the study areas. • 

Roads . in the · study area were constructed with graveL .Roads are very 

important in any community so that farmers with tractors, carts get access to 

the fields. The conditions of these roads are . poor· to very poor such that 

during. wet days one • found • move in the communities 

especially to the fields. 

3.3.6 Treatments and design · 

The following conse d and compared to 

the farmer's conventional • 
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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 untouched as shown in Figure 3 .1. 

Fig. 3.1 Strip tillage at planting. 
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2. Tied-ridging. This system involves planting on ridges, or ridging up 

after planting, then blocking the furrows at regular interval. The ridger 

is the soil and water conservation implement used for making ridges 

and ridges were tied using hand hoe. This system is a means of 

trapping rain water. Ridger can also be used for weeding and for 

harvesting potatoes. The d --~- ,.,r ~~·e by the span of four or six 

oxen depending to the s 

oxen is required to pull t elf~~~·-~-r~r~~ 

Figure 3.2The structure of tied-ridging techniques. 
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3. Pot-holing. A hand hoe is used to dig pot holes with a spacing of75 

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 

seeds were planted on th 

Figure 3.3 The structure of pot holing techniques 
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The treatments were laid randomly with four replications in each field. The 

maize cultivar used in these experiments was PAN 6364, which is a hybrid 

most pref ~rred by the farmers as it is resistant to diseases and drought. 

According to du Toit and de Brower (1994) this cultivar is resistant to smut 

rust and streak diseases and the estimates average is around 8.0 t/ha in good 

rainfall areas. 

The treatments were laid down in October 2000, and planting was done 
. . A . . . 

immediately after the laying· ou .01,tne~neaume ts. Most of the Eastern Cape 

farmers prepare · their fields in v - ~~~"'"Qo'I~ h ir land ready for planting in 

• September - November depen • I fall. The purpose for leaving 

the soil bare during winter w 

accumulate a reserve {gti,~JO-fi:tf~r 

the soil receptive to the railv 

s the planting of maize is to 

fe11plished by making 

3.3.7. Procedure and measuremen~ during ti.I~ cours_e of the experiment. 

Each experimental sites were ploughed and winter fallowed prior to the 

layout of the treatments before ·planting .in September/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 population crop of the maize was 44 444 plants/ha based on the 

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

each field was used for the experiments with a 1 Om turning space between 
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replicates. The plot size of 25 m x 6 m was used for each treatment. 

Weeding treatment was carried three time in each field. 

During the .. course of the field experiments about six group meetings were • 

held at each site with local farmers, the main . pU!pose was to access views 

and farmers evaluation of the different conservation fanning techniques. The 

information was recorded by using diary book and tape recorder. The 

experiments were monitored· weekl • and for most of the t ime the researcher 

.was staying within the villages 

3.3.7.1 Soil profile moisture c 

Soil profile moisture 'l!'VJL .. 'li"'t!l•ll," u •~ -~s-\~~~~~li0~Lg ffi11-Ples with an auger. 
Soil samples were rando PiWQlfa~V' .u.u~~ 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 
• j 

not calculated. This was done to all field operations, to determine which 

operation was better that the other in terms of time saving.· 
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3.3. 7 .3 Crop heights and yield. 

Crop heights were taken at four different stages of growth. The 

measurements were taken on a standing plant except during harvesting stage. . 

The reason was that some plants were out of reach. 

• 3.3. 7 .4 Grain and stover yield 

The whole plot was . harvested, 

grain was weighed. · 

conservation . farming 

conventional practice. 

3.4 Data analysis 

• g shelling machine and maize 

dfle the soil . and water 
ated with the farmer's· 

Data was analysed by ANOV A usmg Mstart progrmme, to fmd the 

significances of the trial results. 
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PART l: Research survey 

4.1 Survey results·. 

CHAPTER4 

4.1.1 Demographic and Agro-ecological conditions~ 

This · chapter briefly describes 

·reference · to the · study area (F g 

were female-headed and the • 

respondents in the interview ran e 

~,L~~-"'~· .,.,J;JJ•.,._..· c environment with special 

households interviewed four 

e-headed. The ages ··of ·. the 

ears to 80 years. The average 

ages for the differew; Tdistricts are giv~~ in TaQJe • 4.1. The size ·of the ·. .. . · • u n1vers1ty or ~-art Hare · . 
household ranges from 4 t ~g£i UJffidtt~onty of being 5 or more 
people. Most of the people were children (less then 18 years). 

Table 4.1: Average size of household, ages, land holding and area of land: 

in operation per district. . . 

District Av.Ages (year) Household size Land holding Area ploughed 
, · , 

(ha) (ha) 

Middledrift 66 7 '' 2.0 2.0 
Keiskammahoek 63 8 2.1 · • · 2.1 

Zwelitsha 53 9 2.4 .. 1.8 

Seymour 58 7 1.9 1.9 

Hewu 57 6 2.6 1.7 

Total average 59 ·7 2.2 1.9 
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Age 
. . 

Age is one of the important factors in rural development since it indicate the . 

capability of the rural people to participate in agricultural development 

Because the · needs of and the way an _individual thinks and behaves are all . 

closely related to the number of years he/she has lived and his or her age is 

one of the most important characteristics -(Sokhela, 1983)~ Although 

chronological age may have u..ir.r-1-JJ:.1"', ... J -i'wJ':ll-... lc¼"" ct on physical capabilities, 

several research studies hav -.-::i.-2..~-..... ,.,.,, .. .:='......,_'-J, • le or no deterioration in 

. intelligence at least up to 60 yeatrst--et'~~~i ·, 1980). Older people have 

different needs from younger ometimes less motivated and 

many have health problems, fewer ----...:;~ ----ts . available for farm work and 
less inclination to tak.-......~.-~!..11-"'(ill', ~ Ci,lli::e.; .. ,;i; =m_t_n-=en.JJ~~-~t-1Jt~1mP to be_ interested in 

satisfying more than ·their slBslftfili~b Heid! dge: 1993 ). 

Household size. 

The household size is very important as it affects labour supply. The average · 

.. size of the household . ranges from 6-9 and the number of people per 

household ranges from 4-11. 

Land holding and cropping area • 

The size of the land-holding ranges from one·(l) acre to four (4) hectors and . 

the average land holding per districts ranges from 1,9 ha to 2.6 ha. The total 

arable land allocated . for farmers was. very small but other farmers did not 

use the entire land. The reasons were the insufficient rainfall, unavailability 

of labour and farm machinery. 
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4.1.1.1 Vegetation 

The veld· type of the study. areas consists of thomveld and grassland with 

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

• is 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.l.2 Soils 

Soils in Peddie district were cl ~1 ws: site one: soil form was 

Avalon and the family was Kame a depth of 85 cm. site two the 

soil form was Oaklea ~~i~I!r--Mli~ depth of 13 9 cm. 

Soils of both sites in Middl'T'~li§ 1e as follows: soil form . 

was Pinedene and the family was Mari~ndal with a depth of 80 cm in site 

one and 80cm in site two. For more details on the soils see profile 

description given in Appendix 3. 

4.1.1.3 Crops and cropping 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·· 1and is· communally owned and utilised. The. 

cropping area and _ the residential area have title deeds that are privately . 

owned. The size of the arable lands ranged from 0.6 ha to 4.9 ha, with an 

average of 2.2 ha, see Table 4.1. The farmers surveyed indicated that they 

get on average -maize yields of 13 .2 bags ( 660 kg) per ha in good year and 
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are about 8.1_ bags (405 kg} per ha in bad years (Table 4.2). This was very 

low because farmers consume green mealies before harvesting. Dry mealies 

graded and the low~st grade. which was used for feeding live stock -was not 

calculated as a yield. 

Table 4.2: Maize yield in good and bad years in 50 kg bags/ha-. 

(from questionnaire 1997-2000)r.---~-...,_-

Districts Good Years 

Zwelitsha 13.5 

Middled rift 11.0 

Seymour 

Sada are 
Keiskammahoek 10.0 

Mean 13.2 8.1 

Farmers perceive a good year when they received a minimum of 560mm of 

rain and . a well distributed rainfall during the growing season and a bad year 

when the rain water is inadequate for crop production and even if the rain is 

adequate but not well distributed. 

Overall, average yields were not bad except in Sada which is • very dry 

compared-to the other areas. Table 4.4 • shows the main field crops grown in 

each district, categorised according to their importance of utilization. Maize 

is the main crop widely utilised by farmers throughout. 
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Table 4.3: Main field crops grown in each district ranked according to 

their importance. 

District Crops grown 
Zwelitsha Maize, potatoes, beans, pumpkins, peas, and luceme . • • 

Middledrift Maize, potatoes, beans, pumpkins, wheat, andwatermelon 

Seymour Maize, potatoes; beans, pumpkins, and butternut 

: Sada Maize, potatoes, beans, pumpkins, Lucerne, and watermelon 

Maize • is the staple food· for . th ~~~ilri la:~r.~i
1

m Cape Province and most of . 
the . farmers . reported that they ~ _, for home consumption, any 
excess that may be availaple is s~l . oca ly. The other crops were used in 

. .• _.h .Un1ver~1t}rofFortl-l.~· .e d 1-. 1 conJunct1on wit maize p,rocfuc_ s, ... fike stamm~tl irte-a:' 1~s an mea 1e-mea. 
•. .. • 1 oge ner zn .Hxceuence ' . 

The predominance of maize was also confirmed in a survey done by O'neill 

et al. (1999) in the Eastern Cape province. 

Most of the farmers use .animal traction for field operations, as shown in 

• Table 4.3. Farmers reported that they weeded their crops. two ·to three times 

depending on rainfall,. using animals and hand hoes. Animal traction has a 
.· .· 

long .history in agricultural production. It has played, ·and still plays, an 

important role in meeting the power requirements . of farming systems in 

many parts of the developing world (Starkey,1995). Those who did not have 

animals for weeding were planting smaller areas, due to tjme and labour 

constraints. With ripping.the problem can become worse because most of the 

soil surface i.e. the space between the ripper lines remain untilled see Figure·· 

3 .1. As a result, almost all • emerging • weeds can continue to grow 
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. undisturbed. With regard to land preparation farmers did not have .a big 

problem, the . main problematic .· stage was the weeding and . transport to 

transport manure from the kraals to the fields. Most of the farmers using 
. . . ' . . . 

both manure and fertilizer applied inorganic fertilizer during planting stage._ 

Table 4.4: Pe~centage of farmers using different methods of land 

preparation in five• districts of the Eastern Cape Province. 

Method . District 

Zwelitsha Sada • Keiskammahoek 

Animals only ._· 65 72 58 
Tractor only 0 15 · 15 

Animals and 35 13 37 
Tractor Un 

During the study it was found that the majority of farmers using manure • 

were those who owned livestock, as manure and animal traction for 

transportation was available. 
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Table 4.5: Methods used to fertilise the soil and the percentage of farmers 

using them: 

District 

Zwelitsha 

Middledrift 

Seymour 

Hewu 

Keiskammahoek 

• Manure and··fertilizer Manure 

20 

-19 
0 

0 

0 

69 

56 . 

Fertilizer 

only 

11 
12 

0 

-11 
0 

Non-users 

0 

3 

O· 

- 33 

0 

did .could not use neither 

organic nor inorganic fertiliser, w ..... ,__,~ ...... ... ----••-• ..... ey did not afford both as they 

were. not having cattlelJ • fi ~Mdf'~, ... ,,ffll,J~..,AW:a!l..l. .. ..,.".her reason for not-
. • h • !-.c. ll . ·• Toaethe·r in Rxca1llence .e: • -.1. • usmg was t at rauua 1s nof acrequate to dis so ve fne 1.ert1 1ser. 

4.1.2. Conservation fanning practices. 

A total of nine farming practices which conserve soil and water were 

identified as being in_ current use. Table 4.5 shows the occurrence of the 

• techniques in the districts· surveyed in central Eastern Cape Province, while 

Figure 2 represents the percentage of farmers using the techniques. 
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Table 4.6: Conservation fanning methods _ practised by ~mallholder 

fanners in five districts of the central region of the Eastern Cape. •. 

Conservation District where practised 

Farming . . 
. . 

Methods 

Contour bunds Zwelitsh Hewu Seymour .· 
.. 

a 

Terracing + - J~JVJdd 
Crop rotation + + ·+ 'q 

7 
Inter-cropping + + I ~iii: 

VIUE 

LUI Bl Mus 
T ,n LUMi=u 

Manuring - + \ .o/ ' Mulching + + ........ .../ -
- . - -

Stone bunds + Ur 1.vers1n '-ot _fi ort - .. .., . -- ....... 
Winter fallowing + ,!UfJCL.flCI uinxceue 
Furrow ridging + - + 
Planting tree/ grass + + -
Note:+ districts where the method was being practised. 

-districts where the method not in use. 

. . 

Middledrift Keiskammahoek 

+ + 
+ + 
+ + 
- -
+ + 
Hare -

~ e + 
- • -
+ -

Contour bunding was widely used because it was constructed by government 

extensiop officers. With mulching most farmers wer~ avyare but the reason 

for not using it was that the material for doing it was very scarce especially 

during winter months. 
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Fig. 4.1: Percentage of farmers prac • • nservation farming in central region, 
EaStem Cap • niversity of Fort Hare 

Together in Excellence 
Similar observations have been found in the northern region of the Eastern 

Cape province where seven of these practises were identified in a survey 

conducted by Phillip-Howard and Oche (1996). Figure 3 shows the results of 

that survey. 
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Fig. 4.2: Percentage of :fiOrn/\'l~T'C!> ...... n,.9-.,.,, ...... n maJ~IW:eLtlQJOa.:fi • in in the northern region, a e Eastern Cape. 
Together in Excellence 

In both regions contour bunding and manuring were the most conservation 

tillage farming practices, which is being practised by most of farmers (more 

than 80% of farmers). 
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PART 2: On-farm experimental results 

4.2.1 Rainfall data 

Distribution of rainfall .received .during the experimental period is shown in· . . . 

. Table 4.7. Readj.ngs were from rai~ gauges· installed at each exp~rimental 

site and at farmer's home on the day. of planting~ · 

Table 4. 7 . . Rainfall distributi roppmg season m mm at 

experimental sites in the 1999/ 2 

Month Peddie• 

September (1999) _· are 35.5 

·October (1999) 26.5 

November (1999) 52.0 22.0 

December (1999) 71.0 88.0 

·January (2000) 82.2 • 76.0 

February (2000) 52.5 96.0 

March (2000) 53.5 42.5 

April (2000) 123.8 58.5 

Total rainfall during 504.5 445.0 
cro mg season 

The total rainfall which fell during the growing period (September to April)· 

was 504.5 mm in Middledrift and 445.0 mm in Peddie. The average rainfall 
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. .· · . . 

during the growing · season was above average, as it was confirmed by van 
. . : . 

A verbeke, et. af.. 1998, that the total annual rainfall in Middledrift and 

Peddie varies from 400-700 mm and 400-500 mm respectively. 

4.2.2 Profile moisture content 

Soil moisture contents taken at three different qepths at three different stages 

of crop growth, viz. planting, weeding and tasselling are shown in Table 4.8. 

for Middledrift and Peddie dis • 

Eight samples were taken in ea~ ... weight was calculated usmg 

oven dry weight. 

Table 4.8: Soil mois 

different stages of crop devt~umr~Mmlri\vt..i.iltdrlli 

Middledrift District Peddie District 

Treat- Depth Depth Depth Treat Depth Depth Depth Treat · 

ments 0-10 15-25 30-40 Mean 0-10 15-25 30-40 Mean 

Profile moisture at planting 

Control 8.11 .• 12.55 15.08 11.508 5.36 8.01 7.43 6.938 

Tie Ridge 7.45 ·12.32 14.42 12~398 5.12 7.27 10.82 7.748 

Pot Hole 9.63 12.90 15.48 12.678 3.80 6.86 8.42 6.368
• 

Rip 8.21 12.96 16.07 12.418 4.66 7.73 • 9.55 7.31 8 

Mean 
, 

8.35c 12.55b 15.088 11.99 4.74c 7.47b 9.058 7.08. 



 

 

Profile moisture · at weeding 
Control 10.45 13.31 17.06 13.61 b 11.88 16.68 18.66 15.748 

Tie Ridge 13.48 15.18 19.09 15.928 10.61 13.84 20.65 · 15.038 

Pot Hole 10.36 14.18 15.11 ·· 13.21 b 9·.26 15.08 19.65 14.668 

Rip 10.06 13.75 15.84 13.22 b 11.82 • 21.37 23.89 19.028 

Mean 11.09c · 14.11° 16.778 13.99 • 10.89c • 16.74° · 20.718 16.12 

Profile moisture at tasseling · 

Control • 9.09 13.86 16.07 ~1l O 
_ ,~~t 14.40 15.33 13.1680 

I IN 
11Di:: 

Tie Ridge • 11.61 . 15.36 20.43 l'5'1ffl! ,:~:1 0~ 10.39 14.84 11.42 b 
\ . J 

Pot Hole 9.72 14.90 21.47 ~ -3~• _).AJ . 12.27 14.10 11.83 b 

Rip 13.32 14.92 • 18.54 15.59u- 11.35 15.46 17.87 · 14.898 

· l T .... !- - - • .L_ ... - n - __ _.__ 1 y· ___ _ 
Mean 10.93c 14.7~-lt • .1&13.a ~Ht,4':9~J .L'~'L J -~Stl~ 15.538 12.83 

Tnno ·ho,,. ih !4'vnn11.n-n ,.,,. 

Note: Means with the same letter ma fow or column are not significantly different at P<0.05. 
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Tillage 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 weeding and tasseling stages though .the effect was non 
• ' . . • . 

significant at planting. The inconsist~nce of the data may be attributed to 

sampling errors · as well as delays between sampling • and the laboratory 

.weighings (sometimes samples were only processed the following day). This . 

kind of data is best collected by means of neutron moisture probes in 

"permanently" installed access .. _..,..,.,,,,. ., 

Measurement ~f crop heights a •. 

showed that, bigger plants were 

f crop performance generally 

ntrol plots and smaller ones in 

se~ i@~ - - ,...-i..:at.1. ~lP''l> Y ..a;;t:-""'llitJrl enot always significant ripped plots throughout9 

(Table 4.9). Plants increasecfl1 }Jcfroni an average of 52 cm at 

weeding to 130 cm attasseling with little further increase to about 160 cm at 
.harvest. 

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 Height at Height at Height at Height at Height at Height at 

weeding tasseling harvest Weeding 2~dweed* harvest 

Control 53a 13ga 160a. 51a 82a 1778 

Tied-Ridge 53a 120 b 1558 55a 81a } 75ab 

Pot Hole 528 124 b 1528 55a soa }76ab 

Rip 48 b 124 b 157a 47a 69b 165 b 

Mean 52 126 156 52 79 173 
· Note: Numbers with the same letter e.g (a) 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, ~tover • . and total biomass yields under the diff e~ent tillage 

treatments in the two districts are shown in Table 4.10. Sigajfic~tly (p<0.05) 

higher yields were o~tallled under the tie-ddge and pot hole systems than with 
. . 

the rip and farmer's systems, although the effects were non-significant for grain. 

in Peddie district. 

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

i.ddledrift District istrict 

Treatment Grain Yield Stover Yield ield Stover Yield Biomass 

kg/ha . kg/ha glha 

Control 2 680 3 520 • 5 987 

Tie Ridge 3 268a · 3 99 1a 6 612 

Pot Hole 3 220a 6 517 

·.Rip 2 813 5 885 

Mean 2 995 3995 6990 2510 3741 6251 

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, . 

giving some measure of confidence in the accuracy of the data collected. Of the 

three operations, fertilizer application taken together with planting (seed 

placement and covering) demands the least labour input under all the • tillage 

systems, ·except the rip system which has least labour demand at stage of land 

preparation. 
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. Table 4.11: Labour requirements (in man hours per ha) for different 
operations under different tillage systems measured irithe two districts. 

Treat-

ment 

Control 

iddledrift District · Peddie District 

Land Fertilz. & First otal man Land Prepn Fertilz & First Total man 

.Prepn Plant hrs/ha Plant Weeding • hrs/ha 

30 C 4 649 4 812 33 C 4 573 4752 

Tie Ridge 270 126a 5 572a 5 967 229 1238 
• 5 306a 5 657 

PotHole • 5511 8 7365 170la 5 6698 7 503 

Rip 38 ·4746 

·Meail 539 94 93 5 044 

Note: Numbers with the same letter in a c I 

Weeding had the highest labo two water 

conservat.ion systems o. f tieq-ridgini f ot-polin~in which all the work was . · Un1vers1 o Fort· · are . 
done manually ri1 order to consenr.,e~ e .stmcttir s o each. Pot-holing demanded . • • .Toye::rn zn-Exce ence 
a lot of labour at the land preparation stage because this was done completely 

by hand without resort to use of animal draught power. This demand could be 

considerably reduced by the development and use of appropriate animal-drawn 

equipment as.in case of ridging. Since the tying of ridges was done by hand, the 

labour input went slightly· Up, but this . operatfori could also easily be 

mechanised. • Labour demand for weeding ·was significantly reduced • m 
·~· ' 

conventional ( control) and rip systems by, first, use of the animal-drawn 

cultivator between crop rows, followed by hand' hoeing within the rows. 
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CHAPTERS 

· DISCUSSION 

. This study has . attempted .to assess the extent of using conservation fanning 

methods under smallholder farming _ conditions· -in • the central region of 

Eastern Cape Province. The study has revealed a number of issues. Firstly, . 

smallholder farmers in the study area extensively use cattle as their main 

source of draft power. A similar survey conducted by O'Neill et. al. (1999) 

• also indicated that about 80% of fi ea are currently using draft 

animals. Because of past Gove•,LJ.j.J.~~~~l!Q_J.·~ ation programme in Eastern 

Cape, most small-scale farmers ught animals. Tractors were 

seen to be used as a complement _ : ...... _11..U:-.c' -8.,.1. draught power. Therefore, a 

shortage of draught ar.1i1.i.T1 ,.;;r .... 'f-,, N-l..,""' l,,l.lN'"4. ' -drawn cultivator 

has been a major cause of.Tr ~~; ~:::~;;hence low crop yields 

(O'Neil, et.al.,. 1999; Taylor, 1999; Israel et al, 1999) 

Secondly, most farmers interviewed were aware of some fanning practices 

which ·conserve soil and_ water as well as their -benefits. Lack of 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 currently 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 cited 

as the main problems. Some farmers did not have enough family members to _ 
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provide the labour to control weeds. Such farmers made different 

arrangements for controlling weeds, by either hiring labour from the villages 

or organising oxen for cultivation. • Okigbo, (1978) found · that traditional 

farming systems in Africa consisted of a more or less concentric . pattern · ~f 

the fields on which were practised various methods of fertility maintenance, 
. . . • . • . • . ' . . 

fallowing, clearance systems tillage, production of different numbers of 

species and varieties of ~-rops· and animals. The farming system in central • 

Eastern Cape was . characterised by low agricultural production. 

A big problem was the lack of 

economic resource and a basic E 

access to water is considered as a 

living in rural areas 

e~onomic development. 

roduction. Water is both an 

sustain life. In niral areas 

right, because people who are 

oduction · for their 

areas, particularly . by 

adopting water sources should be South Africa' s greatest asset. 

Most of the smallholder farming areas in Eastern Cape is environmentally 

delicate and thus susceptjble to degradation as a result of high population 

. pressure and . poor land us~ practices. 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-

• quality agricultural 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 custodians of these 

resources. The Government will encourage intergrated land-use planning 

and community participation to ensure optimum management and utilisation 

of natural resources. 
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Most of the farmers were .unaware of minimum tillage techniques such as 

ripping and zero tillage. The o:r:i-farm· trials on tie ridging, pot-holing and · 

ripping using draft animals ·were well received by farmers and -provide an 

alternative in soil and water management µtltiatives . 

. Six group meetings were held in each village to assess farmers perception 

against the field trials. With the ripper· plough most of the village farmers 

saw the advantage of time and 1 ers were using the ripper 

plough· to plant their fields, me-t, ... -L4~ h __ -....,,,,---:::-:-,...__.,t:;._.&1. , per was already adopted by 

the farmers. 

The unavailability of ........ ~~...,.~•0
"""·...,..~,

0
""""'". N'.~,"'11,1' trfilers constraint in . 

adopting ·· the technology. F1>1o~ amw t:1IW1lfirftnentlled-ridging farmers were 

willing to adopt the technology but the unavailability of the plough seem to 

be a problem. Although farmers saw yield advantage with tie- ridging but 

the problem is the labour , consuming during :weeding process as • it is 

evidenced in Table 4.11 

There is . a . need . to investigate· further the eff e.ct of soil and water 

conservation farming practices on morphological parameters of component 

·-crops· because, the · knowledge might help • in elucidating yields obtained 

under different soil and water conservation. farming systems.· The results of 

• the_· experiments showed that tie-ridging was the best method that conserves . 

more water and also a better yield was obtained. • 
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In traditional fanning systems, the farmers practice contour bun.ding because 

government. extension officers constructed . these. contour bunds. Farmers 
. . . . . . . 

claimed that these structures are good in conserving soil. One of the main 
. . . 

reasons for · using contour bunds was that ,it helps · the farmers to calculate 

, their field areas easily. The bunding • \\'as· constructed with an area of about 

0.745ha between each bund. 

One of the mam constraints 41". ~~~=la~: .~co,nservation tillage is weed 

·.coritrol and· the~ unavailability o c s and cover crops,· which can • 

• be used ·as mulch. However, to investigate more on the 

implements or the ·most afford eding (Dibbits &· Wanders, 

1998). Farmers prefer to use crop ch as maize straw to feed their 
livestock rather than led,., ;i111• " "',~e':li.f;i,:Jl1~Jr·.i~Jr$ . ~1 .rmntaa1....~:f"n1'11.~,,.,., ... ..._"'11rr.a. 

Together in Excellence 
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CHAPTER 6 . 

CONCLUSION AND RECOMMENDATIONS 

Worldwide,: conservation tillage practices have been the general solution to-
- . . . 

the traditional • crop production methods that invert the soil and destroy its 

structure. Land degradation, both . arable and grazing land should be given 

• due consideration. Conservation tillage has been practised by many farmers 

worldwide. as • a traditional method to sustain soil fertility and reduce tillage . 

• energy ·requireme_nts. A lot of d.~M~Stt1l.~ een realised in agricultural 
• production with the conserv • • ept, •. which · have ·• greatly 

increase production worldwide. ganda, like in many other 
countries in East and Southern ,___.. ervation tillage practices have 

increased crop . prod • • ~,1,tt,u u..,,....,,...,. ...... !l.... .. .LH"....,..,. areas through the 

increase of · stored wate a L~,,.,...!:":!J~~~= Ll~lfJm~ 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 corresponding increases in soil profile 

moisture contents, possibly 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 of the associated reduction in, or 

complete Jack of, use of animal draught power. Small-scale farmers who 

• already face acute labour 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 labour requirement and sustain the 

environment should be given high • consideration and high priority for the 

improvement • of • agricultural productivity of smallholder farmers in the 

central ·region of the Eastern Cape province. 

With good moisture conservation practices Ciskeian • ( central Eastern Cape) 

soils may give modest yield of some crops (Hensley ~d Laker, 1978). South 

Africa could . not . grow well without water and . agricultural production. 

Agricultural . sector is depende • • g_ water· for economic growth;· 

The scarcity of water _ in the c~~ ~~~!-1,,!A,Jr.!... ape region created a strong 

failure in the_ development proc s 
(!::::::~~~ 

minimum tillage techniqu ~ 1(Mi'l, a • and water management 

initiatives. ·conservation of · water resources 1s an important element in 

• productive agriculture, and a major . consideration in dry land areas where 

rainfall is barely adequate to· support crop cultivation with less than 250mm 

annual rainfall. 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 conserye all available water. 

The: supply of water • in rural . areas may be considered • as productive 

jnvestment 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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exchange visits, identifying suitable equipment's. and promoting the same 

•. nationally and regionally, field testing by farmers in multi~disciplinary and 

multi sectoral research, geared towards quantifying the real gains of 

conservation , · tillage. . Technology transfer efforts . need to capture . • . 

environmental protection • through • gender sensitive soil management . 

techniques and planning (Kaumbutho et al., 1999). The propose strategies 

towards an improved· conservation systems which will improve or facilitate 

• weed control should be given a hir=.a_,;=:__,;;;,,,,,,;;;==-=...;;;.;;..=_:; 

University of Fort Hare 
Together in Excellence 
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APPENDIXl 

CONSERVATION FARMING PRACTICES QUESTIONNAIRE 

Date of interview 

Name cf the fa1·i.!J.er: 

. 1. Place of interview: 

2. Gender of the respondent: 
1 2 

3 . . Age of the respondent: _ o.;....._ _________ _ 

4. Marital status 
1 2 3 

Married Single Divorc /er 

5. Household size 

no. of 

6. What is the size/ total area of your arable land (field)? 

ha 

7. What is the actual area for ploughing? 

ha 

8. What crops do you usually grow? 

Crop Area of land Use 

D 

D 

rnrn 



 

 

9. When -do you normally plough yocr fields? 

10. How long do you normally take to plough your 
land? 

11. Do you practice intercropping? 
1 2 

Yes 

12. If yes, which fou r major er ercrop? 

14. If yes, which four major crops do you rotate? 

15. What advantage do you see in crop rotation and 
intercropping? 

16. Do you use manure? 
1 2. 

I -- I --
' xes ' .AO 

D 

D 

I· 

II 
L___J 



 

 

17. Whyyes/no? 

1-· 

18. Do you use fertiliser? 
1 2 

D 
19. Why yes/no? 

20. Have you changed your view __ "_...,.. of manure a nd 
fertilizer since you s ta • • J. - - ort Hare 

_ : Excellence 
Yes No D 

21.If yes, explain 

22. How often do you weed your crops? 



 

 

23. Who performs the following different tasks? -

Male Female Child .. •. labour 
Boy Girl 'M 

Ploughing 

Planting .. 

Weeding 

Fertilizer 
application ' i\l\/1 /l 4 

Harvesting -:l' --
I ••uE 

LUI'. INE Bl Mus 

Marketing \ 
Tl !L '=lJMEN J 

' , . 
. ... 24. Do you 'have/ obtain enough lauuu..L . 
U • f Fort Hare 

25. If no, what are the problems? 

• 26. What methods do farmers in this area use to minimize water 
loss from their lands? 

27. What methods do farmers in this area use to minimize soil 
loss from their lands? 

i 

r-
I I I 
I I I 

I I I 
I I I 

I I ] 

I I I 

D 



 

 

28. In your opinion do these methods practices really conserve 
soil and water? 

1 2 3 4 

I Yes I No I Does not know I Little bit 

29. Who put in place the conservation structures? 

1 2 3 4 

Households Community Government Project 

31. If no, what problems do you experience apart from 
inadequate rain? University of Fort Hare 

Together in Excellence 

32. Is it possible to indicate the yield for the maize crops? 

I Maize 

I Good year 'Bad year 

D 

D 



 

 

33. What happen to the crop residues after harvest? 

34. Are you familiar with crop cover/ mulching methods for soil 
and water conservation? 

1 2 

35. If yes, mention t hem 

37. If yes, which animals are used for draught purposes? 

38. Have you ever stop using them? 
1 2 

39. If yes, why? 

40. Did you ever use or hire tractor? 
1 2 

D 

. .___I___.____. 

D 

D 



 

 

D 
41. If yes, how much you pay to plough with hired tractor? 

. (costs) R ______ per ha 

42. How are the following operations performed? 

0 eration Tractor Hand 

a Prim 

b 

c Plantin 

d Weedin 

e O en new land ., ....__ __.__.. 

Harvestin 



 

 

APPENDIX2 

Soils of the experimental sites 

Site 1 ( Middledrift) 

Soil classification 

- Soil type - Sandy loam 

- Soil depth 80cm 

- Soil family - Mariendal 
University of Fort Hare 

Site 2 ( Peddie) Together in Excellence 

- Soil type - Sandy loam 

- Soil depth - 85 cm 

- Two soil form - Avalon and Oakleaf 

OrthicA 
Avalon -Yellow-brown Apedal B 

Soft plintic B 
- Soil family - Kameelbos 

Oakleaf- Orthic A 
Neocutanic B 

• - Soil family - Caledon 




