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1. Introduction

Various biotechnology innovations have partly been responsible for the changes in much of
the input industry in South Africajust like it happened in Europe and the US.

South Africa is one of the few developing countries and probably the only one in Africa that
has adopted some new biotechnology inputs — largely maize and cotton seeds. South Africa
adso has a number of active biotechnology research programmes and the chapter will aso
highlight those briefly.

This chapter starts with an overview of the structure of the South African agriculturd input
industry and shows the changes in the industry in response to some of the innovations in the
agricultural input industry more specificaly that of biotechnology. It then discusses the
adoption of the new biotech cultivars of maize and cotton amongst farmers in South Africa
The chapter concludes with one of the firg preliminary anayses of the economic and
environmental impact emanating from the adoption of these two biotechnology inputs.

2. Thesize and structure of the South African Agricultural Input Industry

Expenditure by South African farmers on intermediate goods and services during 1998/99 is
egimated to be R21 392 million ($3 hillion) — an increase of 6.8 % on the 1997/98 figure.
The individud expenditure on the mgor intermediate inputs is as follows (Nationd
Department of Agriculture, 1999):

Farm feads R 4 8%
million
Fertiliser R 2 076
million
Maintenance and repairs on machinery and fixed improvements R 3 7714
million
Packaging materid R 968
million
Dips and sprays R 2 019
million
Fuel R 2 318
million

Expenditure on imported intermediate inputs is around R3 000 million or 14% of totd
expenditure on intermediate goods and services. Intermediate goods and services — those
inputs and services consumed in the production process — contributes a tota of 51% of al



expenditure while capitd expenditure on machinery, implements and fixed improvements is
second with a 25% share.

Information on the agricultural input hdustry is rather sketchy due to the confidentiaity of
most information. It is therefore not possible to provide a comprehensive picture of market
structure and market share in each of the main industries.

21 Seed industry

The South African seed market has an annud turnover of dmost R1 000 million (SANSOR,
1998). Seed for maize and wheat production accounting for 66% of the seed market,
dominates the market. Vegetable seed is second with 18%, followed by pasture/forage with
13% and flowers with 3%. In total the South African farmer has access to dmost 2 000
varieties. Most of South Africa's seed requirements is produced localy under contract with
farmers and extensive use is made of irrigation to ensure good seed qudity.

The agronomic seed market is dominated by hybrid maize with some 230 hybrids available.
More than 800 vegetable varieties are on the officia ligs, hdf of which are F1 hybrids (Van
der Wdlt, 1997). On July 1, 1989 the South African Nationd Seed Organisation (SANSOR)
was officidly designaied by government as the authority to manage the Seed Certification
Scheme. The organization has 90 members including co-operatives and many of the leading
international and local seed companies such as Pannar, Pioneer Hi-bred and Hygrotech. The
organisation has active campaigns to remove levies paid on seed. It was dso responsible to
negotiate a zero tariff for al imported seed.

22 Fertiliser industry

The South African fertiliser is largely dominated by 3 primary manufacturers of fertilisers
namely Kynoch (a subsidiary of AECI), Sasol and Omnia (each with a market share of
between 20 and 50%). There is however one additiond manufacturer namely Indian Ocean
Fertilisers located a Richards Bay manufacturing mainly for the export market. The
nitrogenous components required for fertiliser production are derived from ammonia, which is
produced by Sasol and AECI. Phosphate rock is locally mined and used in the manufacture of
phosphates by Foskor. Products sold by the fertiliser manufacturers in South Africa include
materials prepared from loca phosphates, imported components and localy compounded
materids. Kynoch, Omnia and Sasol dso sl rav maerids to a rdative large number of
secondary manufacturers of specific fertiliser combinations or products whom often aso
sarve a specific geographica region. Some fertiliser manufacturers import most of their raw
materids. Blended granular solid fertilisers are manufactured by the 3 major players plus 5
other large suppliers namdy Nitrochem, Atlas Organic, Nitrophoska, Plaadike boeredienste,
Profert (Venter, 1999, 2000).

The annua consumption of fertiliser is estimated a 2 051 000 tonnes (Venter, 2000). Of this
tota around 442 258 tons (Customs and Excise, 1999) are imported — mainly potash.
Fertiliser imports are free and thus local manufacturers are not protected from foreign
competition. Despite the fact that fertiliser can be imported free of duty we have not
witnessed a large increase in fertiliser imports. Current statistics show that only 20% of tota
fertiliser sdes are imported.

2.3 Agricultural chemical industry

Agricultural chemicals include crop protection chemicas and anima hedth products. There is
an active maket for agriculturd and crop protection chemicas including herbicides,
insecticides, fungicides and various other, associated products in South Africa A large



number of international companies, including Bayer, Novartiss Dow Agro Sciences (who
recently acquired Sanachem) Zeneca, Rohne-Poulenc manufacture and distribute agricultura
chemicds in South Africa. Companies active in the animd hedth sector are ICl, Bayer, Pfizer
and Hoechst. Raw materids are largely imported from these companies and manufactured and
formulated under license here in South Africa Some companies have their own
manufacturing, formulation and/or packaging plant in South Africa These products are
digributed by large distribution networks and loca agents.

The totd retall sdes in the crop protection during 1997 were R1300 million while farmers
dso spend around R650 million on veterinary medicine. In totd the agriculturd chemicd
industry in South Africais worth around R2 hillion.

All agricultural chemicas are imported free of duty into South Africa. According to Customs
and Excise datidtics (1999) South Africa imported R215 million worth of insecticides (raw
materias as well as dready packed) as well as fungicides to the value of R116 million during
1998.

The rest of the paper will focus largely on the developments and market structure in the seed
and the agrochemica industry in South Africa since it is within those sectors that most of the
biotechnology innovetions are teking place.

3. Evolving input market structurein South Africa in response to biotechnology
developments

Many of the US and European based agricultural input manufecturers have turned their
atention to international markets. Since the democratic reforms in South Africa there was a
consderable number of large multinationa input manufacturers investing in South Africa to
expand sales and increase research efforts here. These firms include names such as Monsanto,
Novartis, Bayer, Pioneer Hi-bred, Zeneca, etc. Many of the products of these companies have
been known to South African farmers but now these multinationas have either merged with
local digtributorsmanufacturers or has acquired a steke (often a contralling share) in locd
agricultura input firms.

In the fertiliser industry for example Norsk Hydro one of the world's largest fertiliser
companies has acquired a 50% stake in Kynoch fertiliser while Interore acquired a 50% share
of Senwes new established fertiliser subsidiary, Profert - both of these developments taking
place during 1999. The same trend happened in the chemicd and seed industry with
investments by Novartis;, Dow-Agro Sciences, Monsanto, Delta and Pindand Company
(D& PL) and Pioneer Hi-bred in South Africa

In the agrochemicd industry the most important development in the last couple of years was
the involvement of Dow AgroSciences in the South African market. Dow AgroSciences is a
globa company that provides pest management, agriculturd and biotechnology products with
worldwide sdes of more than $2 hillion. The company began as a joint venture in 1989
between the Agriculturd Products Department of the Dow Chemica Company and the Plant
Sciences business of Eli Lilly and Company that resulted in the creation of DowElanco. In
1997, The Dow Chemicd Company acquired 100 percent of DowElanco and the new wholly
owned subsidiary was renamed Dow AgroSciences in 1998.

This trend of mergers and acquisitions in the agrochemicd industry hit South Africa when
DowElanco's parent company Dow Chemica acquired the South African chemica company
Sentrachem. Included in the transaction was totd ownership of Sanachem, the world's third
largest manufacturer of generic crop protection and pest control products. Sanachem is the
leading distributor of crop protection products in South Africa, with more than $200 million



in annual sdes, 500 regigtrations world-wide and a product line including glyphosate,
triazines, mancozeb, ddicarb, carbofuran and phenoxies.

According to a statement by Dow "..this acquigtion plays an important part in DowElanco's
drategy to gain leadership in an industry driven by biotechnology, consolidation, and generic
competition..”. This acquisition will provide the Dow group of companies to capitdise on
both the growing biotechnology and generic products businesses as well as on growth from
new offeringsin value-added conventiona chemidtry.

Dow's acquigtion of Sentrachem gives DowElanco technology needed to produce
glyphosate, the world's largest sdlling and rapidly expanding crop protection product. The
acquistion aso includes totd ownership of potentid glyphoste manufacturer Hampshire
Chemica, a U.S-based intermediates company acquired by Sentrachem in 1995. Sanachem
had been laying the groundwork with Hampshire Chemicd to commercidise glyphosate at
the time of the acquisition.

In addition to the previoudy referenced products, Sanachem manufactures asulam,
bromoxynil, cypermethrin, diuron, propiconazole, tebuthiuron and other products.
DowElanco participates in global generic products as well through sales of technica phenoxy
herbicides and through both the joint venture Dintec for the globa production and marketing
of dinitroaniline herbicides and the joint venture DE Nocil for production and sde of
chlorpyrifosin India

The same trend took place in the South African seed industry when two of the well-known
and well-established loca (grain) seed companies Carnia and Sensako recently became part of
Monsanto (Carnia in 1998 and Sensako in 1999). Monsanto bought a 51% stake in Sensako
but the company continues to market seed under the same brand name with virtudly no effect
on price of the seed. It is only the Bt corn varieties that are more expensive as a result of the
technology fee. Bt Corn varigties are marketed under the Carnia label such as CRN 7821 for
example. Other examples of seed companies merging are Mayford Seed and Cikata (mainly
flower and vegetable seed).

Apart from the Monsanto group — the other major suppliers of grain seeds (maize, wheat, and
sorghum) are the PANNAR group of companies and Pioneer Hybrid. Together these 3
companies take up more than 90% of the market share and totaly dominate the market. The
PANNAR group of companies is one of the largest privately owned seed groups in Africa and
was founded in 1958 in Greytown, in the heart of the Nata Midlands, on the Eastern
Sesboard of South Africa PANNAR is perhaps one of the few private seed companies left in
the world and by far the largest supplier of grain seeds in South Africa PANNAR dso owns
Stark Ayres who are one of the large suppliers of vegetable seed. Mayford Seeds and the
OTK group (with 26% market share) are the other mgjor players in the seed input industry. In
the cotton industry there are only two players supplying virtualy dl cotton seeds and they are
Detaand Pindand and Clark Cotton (part of the OTK group).

The number of foreign owned patents for agricultural technologies and research investments
by multintiond firms expanded in South Africa — the same trend that happened in many
other countries. The number of patents in the maize industry registered n South Africa
increased from 0 in 1985 to 22 in 1999. The ownership of patents in the seed biotechnology
industry has dready led to substantid price differences between the “new” seeds and the
traditiona hybrid verieties.

In the case of Bt maize the difference is gpproximatedy R200 per 25-kg bag of seed or a
difference of 60% above the price of traditionad hybrids. This amount is a “technology fee”’
received by Monsanto and varies between R137 and R246 per 25kg bag. This amount is
sometimes cdculaied as R2.74 per 1000 seeds. In the case of Bollguard cotton the price



differentid is only 8% but the farmers pay an additiond “technology feg’ of R600 per bag of
cottonseed. The cotton farmers are more upbeat about the benefits of the biotechnology
innovation in cotton and argue that despite paying the fee of R600 they ill save around R200
per hectare.

Table 1. A summary of the input market structure in South Africa (mainly
manufacturers)

Input industry Number of multinaionds involved Edtimated # of fully locdly
owned manufacturers
Seed 5 19
Fertiliser 2 6
Agrochemicd 9 ? (many loca distributors)
Machinery Little manufacturing — some local assembly 1?
but largely imports

4. Who is doing Agbiotech research in South Africa?

With intdlectud property rights and patents playing an incressing role in the way the input
markets are structured it is important to know who is doing research in this fidd. From the
overview provided below it is clear that a lot of the research is done in the public domain - a
the inditutes of the Agriculturd Research Council (ARC) and & Universties. There are
however a number of instances where certain companies work together with universities on
aspects of agriculturd biotechnology.

3.1 Public sector

South Africa has a well-developed agricultura research infrastructure. The parastatal and
semi-autonomous Agricultura Research Council (ARC) comprising of 16 research inditutes
Stuated across the country is responsible for the mgority of public funded agricultura
research in South Africa. The ARC receives a subgtantia, dthough declining, parliamentary
grant but earn in some cases as much as 60 per cent of its budget through private contracts
with the input indudtry, producer organizations or other international organizations active in
Southern Africa Mogt of the ARC inditutes have one or more programmes in tissue
culture/micropropagation. The main biotech research projects of the ARC indtitutes as well as
universities and other semi-state organizations currently involved in biotechnology research
and are summarised in Table 2 below. (For more detail see Rybicki, 1999).




Table 2: Public institutions in South Africa involved in agricultural biotechnology

research

I ngtitution Summary of main research programmes
ARC-OVI (Onderstepoort Veterinary Identification, doning and expression
Indtitute) of rdevant genes, and preparation of

prototype virakvectored and gendic
vaccines for  African horse  sckness,
Newcesle disease, bovine ephemed
fever and Rift vdley fever as well as
lumpy skin disease.

ARG Infruitec Divison for Plant biotechnology and
Pathology

Devdopment of efficent adventitious
shoot regeneration from single cdls of
in vitro grown leaves of gople pear,
gpricot and strawberry varieties
Transformetion of and regeneration of
transgenic plants

Generation of uniqgue DNA fingerprints
for 17 pear, 15 plum, 13 peach ad 16
wine grape cultivars.

ARC-Roodeplaet Biotechnology Divison

Inhouse genetic transformation
protocols for melon, potato and tomato
Three potato cultivarls have been
trandformed with genes, which confer
ressance to potato leaf-rall virus and
potato virus Y.

A gene trander sysdem for some
pecies of indigenous flowering bulbs

ARC - Inditute for Tropicd and Sub-
Tropicd Crops

Biotecmology and tissue  culture
techniques used in breeding programs

for peapaya guava, ginger, pinespple,
coffee and avocado

ARG Grain Crops Research Ingtitute

Embryo rescue techniques in order to
expedite sunflower breeding and creste
interspecific crossesin dry beans
Merigem culture techniques to produce
disease free dry bean seed

Pant regeneration from tissues in order
to cregte tranggenic plants after bdlistic
bombardment in groundnuts.

Cultivar identification a& DNA levd in
groundnuts, sunflowers and soybeans.
Incorporetion of dien genes in order to
enhance herbicide resgance in lupins
and drought resistance in groundnui.
Marker asssted sdection for nematode
resstance in soybean.

Breading of maize cultivars for disease
resstance to ear rot and maize stresk




disease.
Maize breeding for insect resstance to
stem borers (Busseola fusca)

CSIR (Foodttek /Bio-chemtek)

Gendtic enginering of cereds —
successfully transforming and
regenerding a laboraory dran  of
maize (Hi-11).

Maze was gendicdly engineered to
combat maize cob rot caused by one of
the mos sarious fungd pahogens of
maize.

Genetic enhancement of the proten
qudity of sorghum

Gendic enhancement of maze to
improve food sAfey through the
introduction of four plant anti-fungd
genes to combat contaimination by the
pos havet  pahogen  Fusaium
moniliform which produces mycotoxins
which are toxic to humans and animas

SA Sugar Experiment Station (SASEX)

Production of transgenic sugarcane in
which dedrable charecterigics have
been added. Vaieties contaning genes
for herbicide resstance.

Developing transgenic Sugarcane
resistant to sugarcane mosac virus.

Universty of Pretoria  (Forestry  and

Agriculturd Biotechnology Indtitute)

Improvement of disease resisance and
the generd qudity of widdy planted
forest trees such as Eucalyptus spp.and
Pinus spp.

Improvement of wheat resgance to
Russan wheat aphid, lesf rudt, drip
rust and stem rust.

Universty of Stelenbosch (Ingtitute for  Wine

Biotechnology and Ingtiute of Plant Biotechnology)

The  egtablishment of efficient
transformation and regeneraion
systems for grapevine cultivars.

The condruction of genomic and
cDNA libraries of grapevine cultivars.

The doning and characterization of the
PGIP encoding genein grgpevine.

The identification of grgpe cultivars
using genetic marker technology.

Gendic menipulation of carbon flow in
sugarcane and grapes.

Characterisation of carbon flux in non
photosynthetic  plant  sysems  with
soecid  reference to  sugarcane  and
grapes.

Isolation and characterisation of plant




movers.

Universty of Cape Town Colldboraion  with  PANNAR to
devdop techniques for the rdidde
regeneration and  transformation  of
local maize varieties.

Engineering of tranggenic resgance in
maize to maize sreek virus.

Investigetion of desccaion tolerance in
plants.

Universty of the North Micro-propagaion of indigenous trees -
Marula

Universty of the Free Stiate Vaccines for diseases in the poultry
industry

Sources. Rybicki, 1999

www.arc.agric.zallnr/ingtutes/oci  retrieved from the World-Wide Webb

on 11 July 2000

www.csr.co.zalworld/plsal  retrieved from the World-Wide Webb on 11

July 2000

An indicaion of public research on biotechnology in the most important field crop, maize, is
reflected in the number of fidd trails done by the Grain Crops Research Inditute at
Potchefstroom (Table 3). It is quite striking that the first trials were done only in the 1998/99
season — immediately following the first commercia relesse of Bt corn/maize cultivars.

Table 3: Annual number of maize cultivar evaluation trials done by the Grain Crops
Resear ch Institute in Potchefstroom

Season Total number of #of trials
maizefidd trials* | with GM
maize
1985/86 45 0
1986/87 52 0
1987/88 58 0
1983/89 55 0
1989/90 55 0
1990/91 53 0
1991/92 64 0
1992/93 75 0
1993/H4 71 0
1994/95 66 0
1995/96 72 0
1996/97 71 0
1997/98 57 0
1998/99 62 14>
1999/00 71 18

Source: ARC-GCI, 2000

Notes:

* Phase 2 trialswith registered varieties




*x From 1998/99 the trails included GM maize cultivars. Before 1998/99 no trial
was done with GM maize.
From 1995 onwards 20 additional field trials were done testing the
adaptability of cultivars under small farming conditions

3.2 Private sector

A number of private companies in South Africa are dso involved in biotechnology research.
The most notable ae PANNAR (gran and vegetable seed), Mondi (tree improvement),
Monsanto and Pioneer Hi-brid. Some of this research is done in close association with some
of the Universties liged earlier. Following Monsanto’'s acquidition of Sensako and Carnia a
joint research team was formed to cut costs on research investments. Table 4 gives an
indication of the involvement of the mgor multinationa life science companies as well as
some locad breeders in research on geneticdly engineered maize cultivars. The number of
fidd trals gives a useful indication of the extent of research investment in this new
technology.

Pannar initiated its hybrid maize-breeding program in 1960 and began developing its own
improved cultivars, specificaly adapted to meet the demands of farmers in South Africa A
few years later, it became the first private seed company in South Africa to register a maize
hybrid for the loca market. Over the years many more PAN hybrids followed with demand
exceeding dl expectations and lately Pannar has introduced some geneticaly engineered
research in its research programme and fidd trids on gendticdly engineered maize have
rapidly increased from 2 trials in 1995/96 to 105 in the 1998/99 season to 112 during the
1999/2000 season. Two of the trials during each of the last few seasons are testing GMO's
which are on experimental release while the rest of the trids are done with the Bt gene which
are currently commercidly available n South Africa Pannar uses the Yieldgard Bt
technology from Monsanto in the breeding of their own cultivar lines and hybrids. During
1999/2000 they sold their firss GM maize seed to farmers and these sdes made up only 0.3%
of al Pannar seed sales in that season.

Table 4: Field trials of GM maize by major life science and seed companiesin South
Africa, 1999

Company Number of field trials
Monsanto 3

Agr evo (Aventis) 2

Novartis 1

Pioneer Hi-bred 15

Cania 7*

BASF 1

Link Seed 6

PANNAR 112

Total 147

* Part of Monsanto, South Africa
Source: Schimmelpfinnig, et al 2000
Own research
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Figure 2: Increase in field trials of Bt Corn in South Africa by private companies and
public research system: 1992 - 1999

5. Therelease and adoption of genetically engineered cropsin South Africa.

The South African government has recently introduced legidation (The Geneticdly Modified
Organisms Act, Act 15 of 1997) to promote the responsible development, production, use and
goplication of geneticdly modified organisms (GMO's). The Act edtablishes appropriate
procedures for the notification specific activities involving the use of GMO's and dso
provides for the establishment of a council for genetically modified organisms. The task of
the council is to advise the Minister of Agriculture on the development, production, use,
gpplication and release of GMO's. Up to now the council has only gpproved the release of Bt
Corn/maize and geneticaly engineered cotton for commercid use and didribution. All
indications are that Round-up-Ready soybeans as wel as Round-up-Ready maze will be
released soon.

The laest edimates (Kruger, 2000) are that 3% of dl maze planted was BT maize while
between 50 and 60% of dl cotton planted was Bollgard cotton. A large number of
amdlholders in the Makhaini flats in Kwazulu-Natd are dready planting the new geneticaly
engineered cotton varieties.

After the introduction of Bollgard Cotton on the Makhdtini flats it was adopted with grest
enthusasm. After two seasons more than 50% of the smdl farmers are planting Bollgard
cotton. The Makhatini Flats in the Northern region of KwaZulu Natd has traditiondly been a
cotton production area and with the use of Bollgard Cotton seed, profit margins have
reportedly increased rapidly. The high adoption rate can be attributed to the success of the
famers who first darted planting Bollgard. A couple of success stories from certain
individua farmers encouraged the farming community in the Makatini flats to favourably
consider the adoption of this new technology. In a recent survey (November 2000) amongst
cotton farmers on the Makatini flats, most respondents indicated that they are aware of the
benefits of Bollgard Cotton and that they would like to plant it in the future. Even the farmers
who do not plant Bollgard are aware of the benefits. Their reasons for not planting Bollgard
are that they do not know the variety and that production information on this variety is
limited. This is a valid complaint since Bollgard requires different production practices. In
most cases where Bollgard was not adopted successfully the failure was attributed to a lack of
information and generd production knowledge. A locd company, Vunisa Cotton - part of
Clark Cotton, is very active in this regard and provides training to farmers in the production
of cotton. This is done by field extension officers as well as through farmer -days held across
the region. At the moment there are more than 38 farmers organizations, which vary in
membership between 15 and 300 — mainly women.

6. A preliminary assessment of theimpact of GM cropsin SA

Thus far there has been no study in South Africa that tried to determine the economic and
environmenta  benefits of GM crops. The Universty of Pretoria in collaboration with the
Universty of Reading, UK has embarked on what we condder the first study to do this. The
deadline of this book prevented us from reporting dl the results from our surveys amongst the
cotton farmers in the Makatini flats and commercid maize growers on the Highveld. In this
section we make use of some field trail results from the study areas to give readers a first
indication of the likely benfits.

6.1 Bollgard Cotton



There are different reasons why Bollgard Cotton could be successfully grown in smallholder
farming areas. In rurd areas where infrastructure, transport and services are admost non-
exiging, managing pest infestation in their crops is a mgor problem. In many cases the
closest chemical supplier is a day’s travel away. Most spraying is done by hand and by the
time the famer is finished spraying his cotton, Bollworms have dready caused severe
damage. Manua spraying aso causes illness and dumping of chemicas cause contamination
of vita water supplies. Reports of higher gross margins due to higher yidds, lower insecticide
costs, and labor saving because of less pegticide applications provide some hdication that this
Cotton variety has potentia benefits.

Yield

Due to the fact that the 1998/1999 and 1999/2000 seasons were not hormal years in the study
areq, it would be hard to make an effective judgement of the performance of Bollgard cotton
under smdl-farmer conditions. Drought in 1998/1999 and floods in 1999/2000 caused low
yields and in many instances financid losses were reported. According to field-tests done by
the Agricultura Research Council on the Makhatini flais, Bollgard has outperformed most
conventiona varieties. Under irrigation Nu Cotn 37B has outperformed the closest non-Bt
rivd with 52% and under dryland conditions with 6%. On average Nu Cotn 37B has
outperformed the conventiond varieties with 39% under dryland conditions (See Table 5). All
these fidd-tests were peformed under conventional pesticide spraying practices and dl
varieties received the same treatment.

Table5: ARC field test resultsfor dryland Cotton on Makhatini

Cultivar Yield kg/lha | Fiber % MIC
Nu Cotn 37B 1926 37 4
DP4049 1812.5 37.7 35
DPI4074 1793 38.8 3.6
Sokra V15 1380.8 38.2 34
F135 12135 41.6 3.8
Scda 1208.4 34.7 3.6
CS189+ 1174.7 38.2 39
CA223 1051.9 41.2 3.8
Pdda 1024.1 33.1 3.7
Tetra 992.7 36.8 35
Ddta Opd 976.6 37.7 3.8
Shie 775 384 32
Gamka 740.8 334 34
Insecticides

The efficacy of Ballgard can be see in the tests done by the ARC for Monsanto. These tests
where done a the ARC research dation at Rustenburg (See figure 3). Tests done on the
Makhatini by Monsanto showed that on average Bollgard Cotton can be sprayed 5.8 times
less than conventiond varieties and ill render a yield 27% higher. According to extension
officers in this area, weed is an even bigger problem than insects and the introduction of
Round-up Ready Cotton could thus be very welcome one.
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Figure 3: No of larvae'sin different cotton varieties: Rustenburg 1996/97

Table6: Field-testsdoneon the M akhatini flatscomparing Bollgar d Cotton with a nor+
Bt Delta & Pineland variety.

Grower Yield (kg/ha) Yield (kg/ha) % Saved
Bollgard | non-Bt increase | increase | sprays
A Makhatini 1 2349.4 | 2005.3 344.1 17.2 7
2|Makhatini 2 1507.8 | 1205.5 302.3 25.1 6
3Makhatini 3 1475.0 | 1149.3 325.7 28.3 6
4 Makhetini 4 2090.4 | 1509.4 5810 38.5 4
M ean 1855.7 | 1467.4 388.3 27.3 5.8

According to further fiedd-test done by Monsanto an average of 5.8 sprays can be saved if
Ballgard is planted. Only spraying for secondary insects how we estimate that between R150
and R200 can be saved.

L abour
Labour saving because of less pesticide gpplications are more or less canceed out by the need
for more harvesting labour.

6.2 Bt Maize

Adoption of Bt Maize (commonly known as Yieldgard) has not been that impressive. In the
last season (2000/2001) the adoption of Bt naize in South Africa has stagnated because of
perception or rumours that buyers of maize are willing to pay a premium for non-Bt maize
only because of export posshilities. The white Bt Maize variety may be excepted with more
enthusasm, especidly by smal-famers. The Bt Maize variety introduced is a yellow maize
varigty, traditionaly used for animal feed in South Africa Yieldgard holds immense potentid
for farmers especidly smadl-scde farmers who often lack capita and skills to manage pests
effectively. A greenhouse assessment by the ARC in 1996/1997 showed the efficacy of the
MON 810 Bt-event to control larvae numbers. The Bt maize clearly show a much lower
number of living larvae — thus reducing the need for chemicd control of the pest (See Van
Rensburg, 1999).
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Figure 4: Greenhouse assessment (1996/1997) of survival of Busseola fusca and
Chilo partellus after 10 daysfeeding on a maize hybrid with and without
the Bt-event MON810

In other field-trails dso done by the ARC the plant damage & harvest, and plant responses at
harvest was documented. In this field-trail again a hybrid including a Bt event was compared
with the same hybrid without the Bt event. Three test Stuations were created. In the first the
sudy the maize was atificidly infested with 10 to 12 neonate larvee. In the second Stuation
the maize was left done for natural infestation, and in the last tet Stuation the maize was
treated with insecticide twice after artificia infestation.

Table7: Assessment of plant damage and realised yield on a maize hybrid
containing the Bt-event MONB8L10, following artificial infestation with
Busseola fusca (ARC, 1996/1997)

Damaged plants (out of 20) Grain yidd (t/ha)
Infested Uninfeste Treated | Infested Uninfested Treated

d
SNK 2340 Bt 12 10 12 6475 6.673 6.806
SNK 2340 Non-Bt |  16.5 6.3 6.7 4029 5.277 524

7. Summary

This chapter provided an overview of the structure of the agricultura input market in South
Africa Particular focus was given to the evolving market structure in response to new
biotechnology innovations. The trend of mergers and acquisitions characterizing the
agricultural input indudtries (seed and agrochemica companies) in Europe and USA has
evidently aso affected the South African market. It is however not mergers and acquisitions
between local companies that took place but it was largely the increased role of the large
multinationals such as Monsanto, DowAgrosciences, and Novartis in the South African input
market which was most notable.



The chapter provided some preliminary assessments of the impact of the adoption of new GM
crops such as Bt Maize and Bollgard cotton. The University of Pretoria is currently
implementing a faam level survey of smadl-scde cotton growers and commercia maize and
cotton growes who have adopted the GM varieties. As a result this chapter could only rely on
fidd trid results to form an idea of the likdy economic and environmenta impact.
Nevertheless these provided evidence of the higher yields and lower pest infedtations possbly
leading to higher profits.
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