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FARMER'S A'CASE STU'DY

Marze is South Africa’$'most: important f“eld crop and whlte
-fmaize is the staple food forrthe maJor part of the populatlon
Yellow maize i malnly cultwated for.anima: consumptron

Maize contribl es approxlmately 35% to the gross vallie of field ;
crops; and the' average annual gross, lvalue of maize for the past
4 ﬁve years ‘amounts to'R54871 million, - Over the past five years
§ swing towards theﬁproductton of white ‘maize has taken place
The preserit ratio -.productlon '1s 71% whlte and 29% yellow

( ge{l '”malze for. ammal
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mlon communal or subststence
eir dependents rely on maize for their survival,
,Howe\fer most small scale farmers do not control stalk borers
Alise; i
The damage caused by the caterplllars is hidden and
difficllt to detect;
' Heavy mfestatlons are unpredictable;®
= . Checking the fields multiple times each summer takes time
~ and skill
* It is difficult to time spraying in windy and wet conditions;
* The high costs of conventional and organic chemical
treatment, {,
Small-scale farmers that do spray, often risk exposure to the
chemicals because they use unisuitable equipment and/or fail to
use protective clothing.? GM Mmaize prowdes a new management
tool for small-scale farmers and has the- potentral to increase
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mycotoxin levels are significantly higher in developing
countries, the use of Bt maize to lower raycotoxin levels is
important 7, A '
Increased yield directly affects food security and food/feed
safety. Increased income from higher yields contributes to
the alleviation of poverty in those cases where the need is
the greatest. '

DEVELOPMENTS

It is expected that the use of Bt maize will continue to grow in
the traditional markets such as the US, Canada, Argentina,
South Africa, Spain, Philippines and Honduras. in South Africa
the area planted to Bt maize increased from 6 000 ha in 2001
to 84 000 ha in 2003 °. This trend is expected to continue into
2005. '

Subject to regulatory approval markets will also open in China,
India, Indonesia and Brazil. In Africa, Egypt, Kenya and Nigeria
are expected to start growing Bt maize in the near future, in
Europe, France, ltaly and Germany could benefit from Bt maize
but political considerations have so far prevented further
progress. In Spain, Bt maize has been an unquatified sticcess
and the area under Bt maize will continue to expand.

ECONOMIC BENEFITS TO FARMERS

F sented here are the results of demonstration trials conducted
in different provinces in South Africa. In the 2003/2004 Season,
demnonstration plots of GM and conventional maize were planted
at Potchefstroom (North West Province) and Zuurbekom (Gauteng
Provincs) under conditions similar to those avaiiable to small-scale
farmers (Table 1). At Potchesfstroom, plants displaying symptoms
of moisture stress were irrigated while plants at Zuurbekom were

dependent upon rainfall for moisture, ,
Table 1. Results of field trals with
Bt white maize in South Africa
| K Potchefstroom Zuurbekom
(Irrigated) (Dryland)
Yield (kg/ha)
Bt 12110 1360
Non-Bt 8950 1070
lYield increase 3160 (35%) 290 (27%)
{% Cob damage ‘
| Bt 0.9 0.7
[ Non-Bt 18.6 8.5

YIELD ADVANTAGE

Bt maize has a yield advantage over non-Bt maize ranging from
27% to 35%, depending on the conditions of cultivation, At
Potchefstroom where the maize was cultivated under irrigation
the Bt maize showed an average yield of 12 110 kg/ha
compared to 8 950 kg/ha of the non-Bt maize. This means a
35% yield advantage of the Bt cultivar, At Zuurbekom, where
the maize was cultivated under dryland conditions, the Bt
maize out-yielded the non-Bt maize by 290 keg/ha for yield
advantage of 27%.

REDUCED MYCOTOXIN LEVELS

Damage to maize tissue by stem borers allows fungi,
particularly Fusarium species, to colonise the damaged tissue
leading to stalk and cob rots and the accumulation of harmful
mycotoxins. Fungal infection can result in degraded and toxic
grain that contributes to food and feed safety hazards, Studies
in France, Spain and Italy with Bt maize have shown that there
was a significant reduction in the damage caused to the cobs by
stem borers and a corresponding reduction in the amount of
tissue infected by Fusarium 57, '
~ower mycotoxin levels are of particular significance to maize
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that are conducive to the accurnulation of these toxic
compounds. Inadequate storage conditions increase the
problem leading to losses as a result of contaminated grain that
fails to meet food and feed standards. Rejection of grain as
food leads to downgrading and a lower of price; rejection as
feed leads to major economic loss, -

It is largely unknown that the level of fumonisin mycotoxin
contamination of maize has been reduced by up to'93% with
the reduction in insect damage and therefore decreased fungal
spore infections, realised by the introduction of Eurdpean Com
Borer resistant Bt maize *. This reduction in fumonisin levels
has direct safety benefits to humans and animals because those
mycotoxins are some of the most noxious substa‘rite@s on crops,
resulting in ailments from liver cancer to brain damage.~Most
consumers are also unaware of the significant, reduction in the
use of chemical insecticides *, P

ECONOMIC ADVANTAGE
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Significant economic benefits are derived from increa sed yields
and reduced pesticide applications.” - A
Table 2: Cost of planting Bt maize (in Rands)
ltem Conventional maize | GM. maize
Seed cost per hectare* 210 : 280
Insecticide cost {2 x R40) 80 none
| Apptication cost (tractor) . 80 none
“{. Crop yield value™ 3900 B tons) | 4290 (3.3 tons)
-} Gross profit 3530 R g
i e *Based on an average seeding rate of 12 kg/ha, average yields of 3 )

3. tons/haand an average grain price of R1300/ton. . S

%, * ™ Anaverage yield increase of 10% is used, If conventional maiz2 fs not

k) . treated agains; stalk borer attack vield losses could range from 20 to 80%.
- in a’study of the economic impact of biotechnology in EU

¥ agriculture using the example of transgenic Bt maize *.-it was
., found that GM maize is able to control matze statk borers that

§ i cause economically important damage to maize grown in Spain.
i+ Since 1998, Spain has grown the GM inaize variety Compa CB

- . comimercially on about 25 000 ha, annually. During the 6-year
. period 1998-2003, the authors estimated a total welfare gain of
{7-15.5 million euros from the adoption of Bt maize, of which

7 Spanish farmers captured two thirds and the seed industry one
athids - e T T |
""..1In Argentina, where B maize comprises about 50% of the 3
+ Million ha of maize grown in the country, 79% of the benefits
.- accrued to the inplit provider (sale of seed) and 21% to the
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'£.In a survey of Argentina farmers on the direct benefits of

.. growing GM crops 65% of respondents mentioned the reduction
. - in production’costs, 63% that GM crops were easier to work

¢ with than the ‘conventional counterpart and 50% the increased
- yields, Indirect beriefits mentioned were greater crop vields
< available for export, increased employment in the agricultural

£, {sector and erivironmental benefits 7, -

*“SAFETY. OF BT MAIZE
Bt maize has been grown internationally for over seven years ®.
It is officialty approved for cultivation in the United States,
Canada, the European Union, Argentina and South Africa. It is
_ approved for:fo'Bd and feed imports in Australia, Japan and
" many other countries. The approval mechanism for any GM
~ crop requires extensive testing and independent scientific
. .Feview of safety to human health and the environment.
. Transformed maize, known as "Bt maize" s the most widely
- -planted transgenic insecticidial crap in the world. In 2003 it
. 'was estimated that 155 million ha had been planted to this
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More'recent studies on the direct effects of Bt crops on 121 Marasas, W.EO. 2001 Drscovery and oocurrence'“_gf hgg&iﬁi
organisms that feed on crop tissues has shown no short-term fumonisins. Environ, Health Perspec?a 109‘.(Supplm'*f”
negative impacts ". However, a complete assessment of non- 2):239-243. % : g
target impacts needs to include measures of how ecological 15. Marasas, W.F.0., R:ley, R.L., Hendncks KA.
functions are impacted by transgenic crops in comparison to
how they are impacted by conventional pest management
tactics.

The adoption of Bt maize will play a key role in achieving

increased food security in Africa. Significant benefits include ﬁﬁipgimﬂsaguiimeszgjzgmz
?neldlsrncreases reduced pesticide usage and lower mycotoxin “and in vivo: A potential risk factol
eve defects among populations consurming
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