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In his many publications, Jonne Rodenburg has presented 
some frightening statistics. For example those on the 
losses in African rice due to uncontrolled weeds. In 
lowland areas, as much as 28%–74% of the rice crop may 
be lost, while in upland systems the losses can be 48%–
100%! Weeds represent a huge threat to food security 
in Africa, and indeed worldwide. One of the emerging 
culprits is the parasitic weed Striga hermonthica, also 
known as witchweed, an attractive plant with bright pink-

The war on weeds

purple flowers. ‘You could almost grow it as a houseplant’, 
Rodenburg says.

As urbanization is changing the patterns of nutrition across 
Africa, rice is rapidly becoming one of the most important 
staple crops across the continent. More and more people 
are migrating from the countryside to the cities, where 
it is not practical to consume traditional staple crops, 
like sorghum, because the preparation time is too long. 

Increasing rice production in Africa

In his search for a solution to the problem of weeds that limit 

African rice production, Jonne Rodenburg works at many levels, 

from genetic research to production systems. One of his  

findings is that farmers’ practices and considerations must be 

included in crop and weed management strategies. There is no 

silver bullet or one-size-fits-all solution.
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Rice is more suitable for consumption in the cities. This 
means that there is tremendous pressure to increase the 
production of rice. Already about half of the rice consumed 
in Africa is imported. It is therefore essential that regional 
production increases in the next decades.

In Africa there is still enough land that can be turned 
to agricultural use. New land is being used for rice 
production, for instance in inland valleys where seasonal 
floods mean that rice is the only viable crop. But land 
previously used for maize and sorghum production is 
also increasingly being used to grow rice. These new 
environments are the habitats of parasitic weeds. One 
could say that rice is encroaching on the territory of weeds 
like Striga hermonthica and Striga asiatica in upland areas 
(rain-fed dry land rice), and of another killer weed known 
as Rhamphicarpa fistulosa in inland valleys (rain-fed 
lowland rice).

KNOW YOUR eNeMY 
Jonne Rodenburg received his PhD in 2005 for a WOTRO-
financed study of resistance and tolerance against Striga 
in sorghum. At the Africa Rice Center, he is facing his old 
adversary once again. In all wars it is vital to know your 

enemy, and this is particularly true in the war against 
weeds. ‘We are studying different kinds of weed. We 
want to understand their biology and their ecology. 
In the knowledge of how these plants live, reproduce 
and compete with rice lie the keys to effective weed 
management strategies.’ While much of the research is 
done at the Center’s laboratories and fields in Africa, more 
sophisticated research, at the cell and even gene level, 
for example, is conducted at his alma mater Wageningen 
University in the Netherlands, and the University of 
Sheffield in the United Kingdom.

Crops can fight parasitic weeds in two ways: resistance 
and tolerance. Resistance refers to the abilities of the 
host plant to keep parasites at arm’s length. Tolerance 
is the ability of plants to cope with certain parasites. 
Considerable attention has been given to increasing 
resistance, Rodenburg says, but less so to tolerance. 
Rodenburg and his team are looking at ways to integrate 
both mechanisms. ‘Resistance to certain parasitic weeds 
is usually temporary, and after some time resistance will 
inevitably break down. Tolerance enables the parasitic 
weed to grow and reproduce, but also lowers crop 
production losses due to infection. Combining both 
mechanisms, reducing infection through resistance and 
reducing negative effects of infection through tolerance, 
would result in the most stable defence.’

In the war on weeds, the stakes are high. Rice is an 
important element in global food security. It is the 
only staple food that can be produced in wet and dry 
conditions. In Africa, rice is grown in irrigated and rain-
fed lowlands as well as in rain-fed upland areas, and the 
potential for increased production is huge. No wonder that 
Chinese and Korean companies are currently buying huge 
stretches of land for rice production. 

ADAPTATION
At the Africa Rice Center in Dar es Salaam, Tanzania, 
Rodenburg and his team are screening a large number 
of rice varieties to determine their ability to fight different 
kinds of weeds (normal weeds as well as parasitic 
ones). ‘We have come a long way in this process,’ says 
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In the war on weeds, the stakes are high. Rice is 
important for global food security, the only staple 
that can be produced in wet and dry conditions
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Rodenburg. ‘On the basis of our findings we can advise 
farmers on what varieties to use in certain conditions.’ 
But knowledge of rice varieties and their interactions with 
different kinds of weeds is not static. Faced with changing 
climatic conditions, farmers constantly have to adapt 
their production methods. More rain, less rain, higher 
temperatures, higher CO2 levels – all of these factors 
will have an impact on how crops and weeds interact. 
Farmers can never take things for granted. 

Rodenburg and his team recently discovered that Striga 
seems to be able to adapt to rice varieties – clearly it is 
smart as well as deadly. ‘It appeared that all the newly 
introduced varieties were resistant to the Striga we found 
in some rice fields, whereas the local varieties that had 
been grown for over 30 years in these Striga-infested 
fields were devastated by this parasite. Moreover, the 
same local varieties proved to be quite resistant against 
Striga from other localities. It looks very much as if this 
particular Striga ecotype has adapted to the local rice 
variety.’ This is pretty exciting stuff, Rodenburg explains 
enthusiastically. ‘We will certainly explore this further. How 
long does it take for Striga to adapt to new cultivars? How 

does the process of overcoming resistance take place? 
The answers we find could very well contribute to more 
sustainable solutions to help farmers in Africa fight these 
noxious parasites.’

The Africa Rice Center aims to assist small-scale farmers, 
and this poses several other challenges. ‘There are 
many ways to fight weeds. For farmers with resources, 
knowledge and skills at their disposal, weeds don’t have 
to be a major problem. But it is different for resource-
poor African farmers. These people are often illiterate, 
have few financial resources, live in remote areas and are 
often difficult to reach by extension and crop protection 
services. Fertilizers, pesticides and herbicides are usually 
not available to them, and even if they are, farmers don’t 
know how to use them. Using too much or too little 
herbicide, or in the wrong phase of the production cycle, 
will have adverse effects. 

The results of Rodenburg’s research and that of his 
colleagues are now being used by an outreach programme 
organized by the Center. Through radio broadcasts and 
farmer instruction videos in local languages, farmers 
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throughout Africa can learn about weeds and weed 
management and practical ways to implement the findings.

PRACTICAl SOlUTIONS
In a recent study, one of Rodenburg’s PhD students 
examined the controversial System of Rice Intensification 
(SRI). This alternative, but rather rigid method of rice 
cultivation, involving the use of greater distances between 
plants and intermittent irrigation, was developed in 
Madagascar more than 40 years ago, but recently SRI 
has found new supporters in Asia and elsewhere who 
claim that SRI results in higher yields with lower water 
inputs. Although there is scant scientific evidence to 
support these claims, which in turn causes widespread 
controversy, Rodenburg is reluctant to discard any 
opportunity to address the challenge of augmenting rice 
production in Africa. 

Rodenburg’s work with his PhD student involved testing 
four rice production practices simultaneously with farmers 
on their own farms under similar conditions. The first 
system involved the methods used by farmers (‘farmer 
practice’). The second used best management practice, 
whereby the farmers applied the most recent management 
recommendations. The third was SRI, and the fourth was 
a mix whereby farmers were free to choose from the 
techniques used in the other three systems. The results 
were striking, Rodenburg says. The ‘farmer practice’ 
yielded the lowest production, but the other three scored 
about the same. 

That the labour-intensive SRI could yield about the same 
as the input-intensive best management practice was to 
be expected. The surprise was that when farmers were 
able to make use of modern techniques, and combine 
and adapt them following their own considerations and 
experiences, their production levels remained high but 

with fewer (water and herbicide) inputs and less labour, 
thus creating a superior management system. ‘even the 
farmers themselves were surprised that without much 
extra labour and expensive inputs compared to their own 
usual practice, they were able to get much higher rice 
yields from their land.’ For Rodenburg this was further 
evidence that the development of effective strategies 
for marginal farmers in Africa – or anywhere else – must 
involve the farmers themselves. The results of this study 
have been submitted for publication in Agricultural 
Systems, a leading agricultural journal.

Some of the team’s research results are promising and 
at times even exciting, but silver bullets and one-size-
fits-all solutions don’t exist, Rodenburg says. ‘There is 
enormous pressure from the outside world to come up 
with such solutions. I try not to give in. Flexibility is vital. 
We shouldn’t put all our money on just one solution, 
and at the same time, in the search for global food 
security we don’t have the luxury of being able to exclude 
any technology beforehand.’ The approach adopted by 
Rodenburg and the Africa Rice Center is to reach out to 
farmers, provide them with new potential technologies 
and management strategies and to encourage farmers 
to experiment with them. ‘especially in view of climate 
change, it is important that farmers keep all their options 
open and are able to adapt quickly to new circumstances.’
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