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PRESERVING BT TECHNOLOGY 
through stewardship

The dictionary defi nition of stewardship means 
‘to take care of something’. Within the plant 
biotechnology context, stewardship is defi ned 
as the responsible introduction and use of 
biotech-derived products across the entire 
plant product life cycle – from idea, through 

development and launch, to discontinuation. 
Stewardship extends beyond regulatory compli-

ance. It requires a coordinated effort from stakehold-
ers along the product value chain to preserve the 
effi cacy of the introduced biotech trait and to 
ensure that the benefi ts to sustainable agriculture 
are realised. 

Insect-resistant (IR) maize
Over the past 20 years, South African maize growers 
have rapidly embraced biotech crops with a built-in 
insecticidal protein that provides protection against 
targeted maize pests such as maize stalk borer 
(Busseolla fusca). Biotech maize varieties, expres sing 
a range of different insecticidal proteins from the 
naturally occurring soil bacterium, Bacillus thuringien-
sis (Bt), have been commercially approved by South 
African regulators as single or stacked Bt traits. By 
2018, an estimated total of 2 million ha of biotech 
maize was grown in South Africa. These comprised of 
207 000 ha of insect-resistant (IR) maize, 460 000 ha 
of herbicide-tolerant (HT) maize and 1,3 million ha of 
stacked IR/HT maize (ISAAA, 2019). 

Despite the successful adoption of biotech maize 
by growers, continued accrual of benefi ts is large-
ly dependent on proper stewardship of available 
Bt crops to sustain its effectiveness as a pest manage-
ment tool. With Bt insect resistance having already 
been documented in South Africa, the deployment 
of insect resistance management (IRM) strategies is 
a crucial component of an integrated pest manage-
ment (IPM) system under the stewardship life cycle 
approach.

IRM – old problem, new technology
The purpose of IRM is to maintain the effectiveness of 
Bt crops as an insect pest management tool by pre-
venting or delaying the development of insect resist-
ance to inherent Bt traits. It is important to note that 
resistance is not a unique concern for biotech-derived 
crops and remains an ongoing challenge for other 
types of pest management applications. 

Implementation of resistance management is 
generally mandated wherever Bt crops have been 
commercialised, including South Africa. In terms of 
the Genetically Modifi ed Organisms Act (No. 15 of 
1997), technology permit holders are required to do 
the following:

 Monitor resistance management strategies.
 Develop a surveillance plan for detecting resist-

ance development.
 Undertake grower educational programmes.
 Develop a compliance management plan to 

counteract resistance development.

A key component of a resistance management pro-
gramme is the adoption of a refuge strategy, where 
the concept of a ‘refuge’ is defi ned as a non-Bt plant-
ing area that supports the production of Bt-suscepti-
ble insects. 

Refuge strategy – how it works 
Growers using Bt maize are required to plant a refuge 
area of non-Bt maize. The refuge maintains a popu-

Figure 1: Plant biotechnology product life cycle. 
Source: Excellence through stewardship (ETS), 2009.
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lation of susceptible insect pests not exposed to selection pressure 
from the Bt protein. These susceptible insects would be available in 
high enough numbers to breed with resistant insects that emerge in 
the Bt crop fi eld, ensuring that susceptibility is passed on to offspring, 
helping to prevent the emergence of resistant populations over time. 

Refuge management options available to maize growers lo-
cally is to plant a refuge within 400 m adjacent to their Bt-cultivated 
maize fi elds that is either 1) a minimum 5% non-Bt maize refuge that 
is not treated with an insecticide or 2) a 20% non-Bt maize refuge 
that may be treated with a registered non-Bt-containing insecticide 
or biopesticide.

The diversity of producers and farming practices in South Africa 
does not allow for a one-size-fi ts-all approach. It is crucial that grow-
ers in the different regions, planting different maize varieties with 
different combinations of biotech traits, work closely with technol-
ogy developers, seed suppliers and distributors, grower advisers and 
extension services to receive the necessary technical support and 
ensure refugia management compliance that is compatible with 
local agricultural practices.

Good IPM is good resistance management
Resistance management by way of refugia represents just one of 
the various tools to reduce selection pressure for resistance. A robust 
resistance management plan needs to match the best available 
insect resistant technology to combat the targeted pest with due 
consideration to the local environment and agricultural practices in 
an integrated manner. Apart from the refuge strategy, other impor-
tant considerations in IPM and resistance management strategies for 

Bt crops include the following:
 Knowledge of major pest biology and ecology.
 Understanding the effi cacy of available insecticidal traits.
 Selection of locally adapted crop varieties.
 Understanding local cropping systems.
 Scouting and monitoring for target pest damage.
 Application of alternative pest management options when 

needed.
 Grower education and training on responsible use.

Maximise benefi ts, minimise risk
The value of insect management technologies such as the use of 
Bt crops within the agricultural landscape cannot be disputed. 
However, Bt crop technology on its own is not an all-encompassing 
pest management solution as its effectiveness and sustained use 
are dependent on a diverse range of integrated pest management 
practices, including IRM. Efforts directed at education, knowledge 
transfer and training are critical to ensure that there is stewardship 
compliance for biotech crops.

Most important to remember is that biotech stewardship is a 
shared responsibility, requiring a coordinated effort from stakehold-
ers along the product value chain to maximise sustainable produc-
tion of Bt crops, while minimising losses and protecting biodiversity 
and the environment. CropLife SA is committed to stewardship initia-
tives that ensure safe, effective and responsible use of plant biotech 
products within a holistic IPM strategy as part of the product stew-
ardship life cycle approach. 

BESPROEIING

DEKALB-saad is sinoniem met innovasie 
en wêreldklas-tegnologie. Tesame met 
die ondersteuning van ons verkoopspan, 
bied ons uitstekende saadkeuses om te 
verseker dat jy die beste opbrengs op jou 
saadbelegging kry. 

Die volgende besproeiingskultivars is 
by die DEKALB-kultivarreeks gevoeg en 
het onoortreflike uitnemendheid in die 
lande bewys:

///  DKC65-60BR

///  DKC64-54BR

///  DKC64-52R

Bou ‘n vennootskap met o ns en 
verhoog jou opbrengspotensiaal.
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