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Options for Striga management in Kenya

Introduction
Striga (witchweed) is one of the most important pests
that affect food production in the tropics. In Kenya, the
parasite is a serious pest that mainly threatens maize
production. Yield losses are between 65 and 100%. With
increasing demographic pressure and demand for food,
there has been intensification of land use, monocropping
and consequently a decline in soil fertility. This
depletion of soil fertility is one of the main causes for
the increase in Striga incidence (Ransom, 1996).
Research conducted over several years in Africa has
provided several control technologies including use of resistant and tolerant
varieties, and various agronomic practices, herbicides, fertiliser and manures
(Esilaba and Ransom 1997; Esilaba et al., 1997a). These technologies have not
been widely adopted due to the mismatch between technologies and the farmers’
socioeconomic conditions, particularly the non-availability of economically
feasible and effective technologies. This is also because of the inadequacy of
any one single component for sustainable Striga control and the absence of
integrated management strategies suitable for the existing farming systems.
There is need therefore to adopt a farming systems approach for the development
and implementation of integrated Striga management strategies suitable for the
various agroecosystems.

Origin, occurrence and distribution of Striga
Sriga hermonthica (Del.) Benth originated in the Nuba mountains of the Sudan
and in parts of Ethiopia. It is most common on heavy soils particularly in the
densely populated parts of the Lake Victoria region of western Kenya (Dogget,
1965; Kiriro, 1991; Frost, 1994). It is also widespread in eastern and northern
Uganda on sorghum and finger millet (Dogget, 1965; Oryokot, 1994; Ebiyau et
al., 2000). Striga asiatica is found in the Coast Province and seriously damaged
upland rice (Kiriro, 1991). Hassan and Ransom (1998) confirmed that Striga
incidence in maize is increasing in the moist transitional zone in Kenya with a
total affected area of about 300,000-500,000 ha.

Economic importance of Striga
The effect of Striga damage on crops is a reduction in yield. The extent of yield
loss is related to the incidence and severity of attack, the host’s susceptibility to
Striga, environmental factors (edaphic and climatic) and the management level
at which the crop is produced. Maize yield losses of up to 81% have been
1
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recorded in western Kenya (Ransom et al., 1990). About 1000 Striga parasites
per hectare can cause a grain yield loss of 2-3 kg ha–1 of sorghum and probably
more on maize (Kiriro, 1991). Arable lands are often abandoned because of the
prohibitive parasite populations (Doggett, 1984).

New approaches to Striga control and their limitations
Controlling Striga and other root parasites is difficult because the weed can do
much damage to the host crop before emerging above the ground. Cultural,
mechanical, chemical and biological control measures are available to regulate
the parasite population. However, few of these techniques can provide complete
Striga eradication and it is usually necessary to use a combination of these
methods (integrated control) most relevant to the farming system (Parker and
Riches, 1993).

Cultural and mechanical control methods
Hand-weeding/hand-pulling
Hand-weeding is the most widely practised control method for Striga in Kenya
(Frost, 1994). Due to high labour costs in repeated hand-pulling of Striga, it is
recommended that hand-pulling should not begin until 2-3 weeks after S.
hermonthica begins to flower to prevent seeding (Parker and Riches, 1993). Handpulling Striga plants before seed set in a maize crop is as effective as trap cropping
in restoring the productivity of land infested with Striga in western Kenya
(Odhiambo and Ransom, 1994). Labour needed for such later hand-pulling is
less than half that required for early pulling. Hand-pulling will usually need to
be continued for 3-4 years and is most economical on the least infested fields
(Parker and Riches, 1993; Ransom, 1996).
Rotation: trap-crops and catch crops
Crop rotation of infested land with non-susceptible crops or fallowing is
theoretically the simplest solution. Rotation with non-host crops interrupts
further production of Striga seed and leads to decline in the seed population in
the soil. The practical limitations of this technique are the more than 3 years
required for rotation. The choice of rotational crop should therefore be based
1st on its suitability to the local conditions and only secondarily on its potential
as a trap crop (Parker and Riches, 1993).
The use of trap and catch crops that induce the germination of Striga but are not
themselves parasitised is currently one of the best methods to control agricultural
root parasites. Roots of cotton, cowpea, jute, soya bean, pigeon pea, chickpea,
kenaf and groundnut stimulate the germination of S. hermonthica in the Sudan.

2
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Other potential trap crops include sunflower, lablab, lupin, lucerne, phaseolus
bean, pea and faba bean. Although cotton, velvet bean, millet, sunflower and
mungbean are considered as trap crops, there was little benefit in terms of Striga
numbers or crop yield from a 5-year rotational treatment in Uganda (Doggett,
1965). Odhiambo and Ransom (1996) also found that trap crops (cowpeas and
cotton) were not better than continuous maize in reducing Striga numbers in
Kenya.
Catch crops are planted to stimulate a high percentage of the parasite seeds to
germinate but are destroyed or harvested before the parasite can reproduce. A
thick planting of Sudan grass at 20-25 kg seed per hectare should be sown and
either ploughed in or harvested for forage at 6-8 weeks before Striga seeds. The
main crop could then be planted during the main rains (Parker and Riches, 1993).
From the available studies, it can be concluded that trap crops should be
cultivated for at least 3 consecutive years in order to reduce parasite seeds
(Esilaba and Ransom, 1997). Areas that may require further research include
soil fertility management (Odhiambo and Ransom, 1996), appropriate dates of
sowing of the component crops, plant arrangement and population density for
effective Striga reduction.
Time and method of planting
The degree of infestation of the host plant by Striga can be affected by the sowing
date. Field trials in Kenya indicate that planting date had no consistent effect on
mid season Striga counts and parasitism of maize or sorghum (Ransom and
Osoro, 1991). The selection of the genotype was more important than date of
planting in minimising Striga related yield losses. Furthermore, in a bimodal
rainfall pattern, Striga is normally worst in the crops sown in the early rains.
Although early planting did not significantly reduce Striga emergence, the
potential crop yield of the season was realised. Under suitable soil and climate
conditions, high planting density in rows should be the goal.
Nitrogen fertiliser
The use of nitrogen to suppress Striga has been demonstrated in the East and
Central African highlands (Esilaba and Ransom, 1997; Esilaba et al., 2000;
Gacheru and Rao (2001). Mumera (1983) recorded a 64% reduction in S.
hermonthica emergence in maize using 39 kg N ha-1 as calcium ammonium nitrate
( CAN ). Studies in western Kenya show that CAN at 0-140 kg N ha -1 had no
significant effect on maize yield but reduced Striga populations. Increases in
maize yield after application of 20 t ha–1 and 300 kg N ha-1 as ammonium sulphate
nitrate were also reported in Kenya. Farmyard manure trials indicated that 100
3
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t ha–1 reduced Striga counts and increased maize yield. Mumera and Below (1993)
found that although Striga infection generally declined with increasing N
availability, the impact was partially dependent on the severity of infestation.
The results of field trials with basal application of N fertiliser over many years
in many countries have not been consistent in terms of either crop yield or Striga
numbers. However, Ransom and Odhiambo (1994) showed that there was N by
organic matter interaction in field studies carried out in Kenya. From the many
studies conducted on the effect of fertiliser on Striga, it may be concluded that
under certain conditions, N may reduce infestation. However, under nutrient
depleted soil conditions, fertiliser may stimulate infestation. This increase could
be due to an increase in the biomass of host roots enabling more parasite seeds
to germinate. The difference in results from various N fertiliser studies may be
due to differences among host plants, chemical interactions, micro-organisms,
soil texture and moisture. Other factors may include the source of fertiliser N
(Mumera and Below, 1993), the time of its availability in relation to crop growth
or even transfer of ammonium to nitrate.
Intercropping/mixed cropping
There are conflicting reports on the effect of intercropping cereals (hosts) with
legumes (non-hosts of cereal Striga). However, studies in Kenya indicate that
intercropping with cowpeas between the rows of maize significantly reduced
Striga numbers when compared to within the maize rows (Odhiambo and
Ransom, 1993).On-farm trials show that intercropping of maize and beans in
the same hole in Striga infested farmers’ fields increased maize yields by 78.6%
in western Kenya (Odhiambo and Ariga, 2004). Similarly, a push and pull
strategy for integrated pest management has shown that fodder legumes
(Desmodium uncinatum and D. intortum) intercropped with maize to repel stem
borers reduced Striga infestation in western Kenya (Khan et al., 1999, 2000, 2002).
The effect was significantly greater than that on other legumes such as cowpeas,
as were the concomitant yield increases. In screen house studies, there was a
highly significant reduction in S. hermonthica infestation which was attributed
to allelopathic mechanisms of Desmodium spp. that involved a germination
stimulant for S. hermonthica and also an inhibitor for haustorial development
(Khan et al., 2002).
A common feature of these reports is that cereal crop yields were significantly
reduced by intercropping. The intercrop yield can under favourable conditions
compensate for the loss of cereal in economic terms, but the practice may not be
acceptable to farmers already suffering reduced cereal yield due to Striga. There
is therefore a need to conduct research to explain the effect of intercropping on
4
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both the above ground and the below ground development of both the host
crop and the parasite. In this way, cultural practices that may reduce the damage
caused by the parasite can be determined.

Development of Striga resistant/tolerant varieties
The development of resistant and tolerant lines of susceptible crops constitutes
an important, practical and reliable approach to controlling Striga. Host plant
resistance is an effective means to reduce the reproduction of the parasite. The
main success using this approach has been on sorghum in East and Central
Africa.
Sorghum
Serena, a cross between Dobbs and Swaziland variety P127, had a satisfactory
level of Striga resistance. Further crossing of Serena produced Seredo which
had some resistance during screening trials in western Kenya (Kiriro, 1991).
Mumera (1983) found Serena and Serenex to have high resistance while MY146
and ZKX were susceptible and MY146 tolerant. Several Machakos/Yatta landraces
(MY134, MY183 and MY95-Z) performed well under Striga infestation (Kiriro,
1991). Field screening of sorghum cultivars conducted in Kenya identified stable
resistance for ICSV 1112 BF, Namonimbri and IS 9830. High Striga susceptibility
was observed for 88MW 5200, MY 134, SAR 24, Andiwo II, Esuti, Neburomoyi
and Othuwa I (Ayiecho and Nyabundi, 2000).
Maize
Screening for resistance to Striga in maize was initiated at the International
Institute of Tropical Agriculture (IITA) in 1982. Considerable progress has been
achieved at IITA and by the International Maize and Wheat Improvement Centre
(CIMMYT) in developing open pollinated varieties, inbred lines and hybrids that
have both reduced host plant damage symptoms (tolerance) and reduced parasite
emergence under artificial infestation with S. hermonthica (Kling et al., 2000).
Resistant varieties have been developed with adaptation to the lowland and
mid-altitude ecologies, with a range of maturity, grain colour and grain texture
characteristics. The best varieties have been extended to farmers through the
efforts of the regional maize and Striga networks and several collaborative
projects (Kling et al., 2000).
In Kenya, Ransom and Odhiambo (1992) investigated the growth and
development of S. hermonthica on sorghum cv Seredo, Serena and maize cv H511,
H512, H622, H632 and Katumani Composite. Maize was more sensitive to
S. hermonthica parasitism than sorghum. Katumani Composite supported less
Striga and yielded more than H511 and H622 in a heavily infested field. Further
5
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work under field conditions showed that fewer roots were present in the topsoil
for Katumani, confirming that avoidance rather than resistance was the
mechanism associated with reduced Striga attack (Baltus et al., 1994). Odhiambo
and Ransom (1995) evaluated 15 genotypes of maize with a wide range in days
to maturity for the level of S. hermonthica parasitism. The results indicated that
in some seasons, early maturing genotypes can reduce Striga attack in heavily
infested areas and yield more than late maturing genotypes. Odongo and Abayo
(1999) tested 7 maize varieties in western Kenya and 2 varieties (Nyamula and
KTSP94) were found to be tolerant to Striga infestation.
Rice
Harahap et al. (1993) evaluated 46 upland rice breeding lines in field trials for
their resistance to S. hermonthica in Kenya. The lines differed markedly in their
reaction ranging from highly resistant to extremely susceptible varieties. The
genes for resistance to S. hermonthica may be easily incorporated into rice.
Sugarcane
Mbogo and Osoro (1991) found that sugarcane variety Co-617, although allowing
some infestation, was highly resistant to S. hermonthica. Others with nearly equal
resistance included KEN-83-1228, KEN-83-538 and KEN-83-1161.

Chemical control methods
Germination stimulants
Certain chemicals such as ethylene, ethephon, strigol and strigol analogues can
induce germination of Striga seeds in the absence of a suitable host and therefore
seed reserves in the soil (Esilaba and Ransom, 1997). Ethylene can reduce S.
asiatica, however, S. hermonthica may not be well controlled by ethylene under
field conditions in eastern Africa (Ransom and Njoroge, 1991).
Herbicides
Among the chemicals investigated for efficacy in controlling Striga is Dicamba
which can provide early season control but has not proven to be consistently
cost-effective (Odhiambo and Ransom, 1993). However, Imazapyr gives early
season Striga control in specific varieties with increased maize yields and may
offer complete control at an affordable cost for subsistence farmers (Abayo et
al., 1996 and 1998). Recent on-farm trials in Kenya and Tanzania indicate that
seed dressing with Imazapyr and Pyrithiobac offers good Striga control and
increased maize yields (Kanampiu et al., 2004). Many herbicides are useful in
preventing the build-up of Striga seeds in the soil but may not prevent the
damage done by Striga plants before emergence. Research efforts should
6
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therefore be directed towards identifying herbicides that persist in the soil,
allowing the germination of Striga seeds but killing the seedlings before
attachment to the host. Herbicides must also be compatible with the mixed
cropping systems practiced by farmers and be profitable to use with low initial
capital outlay.

Biological control methods
Few systematic studies of individual natural enemies of Striga and their influence
on the population of host plants have been conducted. The genus of greatest
interest for biological control is Smicronyx of which several species are highly
specific to Striga. Some fungal pathogens have been isolated from emerged Striga
plants of which Fusarium nygamai and F. semitectum var. majus reduce
germination and/or kill S. hermonthica. However, further studies under field
conditions need to be conducted.

Integrated control of Striga
Several integrated techniques for the control of Striga have been developed and
tested. Mumera (1983) investigated the efficacy of 3 herbicides with N fertiliser
on maize and sorghum cultivars. Several on-farm trials have been conducted in
western Kenya to compare proposed integrated Striga management practices
with farmer practices. These trials involved the use of FYM at 10 t ha–1), fertiliser
(50 kg ha–1 and 50 kg P 2O5 ha–1, normal hand-weeding, and 3 maize varieties
(hybrid 511, synthetic Tzi 1 and a local variety). Results showed that long-term
repeated application of appropriate packages was required to confirm their
cumulative benefit. Odhiambo and Ransom (1994) evaluated long-term effects
of trap cropping (cowpea and cotton and other maize management systems
(fertiliser, hand-pulling and ethylene) on the restoration of land infested with
S. hermonthica for 4 seasons. Trap crops were not effective in reducing numbers
while ethylene reduced Striga infestation but did not increase maize yields as
the soil fertility was low. Hand pulling Striga before seed set was as effective as
trap cropping. However, application of fertiliser to maize and repeated handpulling led to the highest infestation and the highest maize yield (Odhiambo
and Ransom, 1994). Ransom and Odhiambo (1994) found that incorporation of
stover combined with fertiliser and hand-weeding had the highest yield. They
recommended that maintenance of soil fertility (fertiliser and crop residues)
and the removal of Striga before seed set would restore the productivity of lands
infested with Striga. Ransom and Odhiambo (1994) recommended that
maintenance of soil fertility (fertiliser and crop residues) and the removal of
Striga before seed set would restore the productivity of lands infested with Striga.
However, the best solution in the control of Striga is an integrated approach
7
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that includes a combination of methods that are affordable and acceptable by
farmers.
The priority in all field projects should be to generate information from which
farmers can make optimum decisions on rotation, fallowing, choice of cereal
species and variety, time and method of planting, mixed cropping, manuring,
herbicide and hand pulling as relevant to the farming system. Long-term
integrated systems have to be developed based on sound agronomic principles
and involving all options for maintaining and improving soil fertility (Parker
and Riches, 1993). Effective preventive measures need to be taken through seed
quarantine, Striga free equipment, reproduction denial and burning material
which may contain viable seeds (Parker and Riches, 1993). There is need to launch
an action program to control Striga in Kenya. Farmers, relevant government
ministries, non-governmental organisations (NGOs) and extension agents need
to be alerted on the potential problems of Striga. There may be a need to legislate
against its spread and also take positive steps to control it. Extension staff should
be trained to identify Striga symptoms in plants and teach farmers the same
skills, so that appropriate control measures may be taken in time.

Recommendations
Short-term research strategies
The short-term research areas include identification of pre-emergence herbicides
and screening of available post-emergence herbicides for effectiveness in Striga
control. However, research efforts should be directed towards identifying
herbicides that are cheap, persist in the soil and are compatible with the mixed
cropping systems practised by most subsistence farmers. Studies indicate that
seed dressing with Imazapyr to maize with target site resistance shows promise
as a technology for reducing Striga-related yield losses for small-scale farmers
(Abayo et al., 1996 and 1998). The use of glyphosphate with glyphosphate
resistant maize should also be evaluated. To control the spread of Striga, the
mechanisms of dispersal need to be better understood. Increased efforts on
developing resistant and tolerant varieties are needed including the use of the
recently developed biotechnology approaches.
Long-term research strategies
Long-term research efforts should be directed in areas that reduce the Striga
seed bank in the soil (Ransom, 1996). The effects of fertiliser, soil structure and
soil microbiology on Striga in crops should be investigated. The beneficial effects
of N fertiliser in controlling Striga (Esilaba et al., 2000; Gacheru and Rao, 2001)
should be utilised. The relationship between ammonium-N and nitrate N as
8
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well as the chemical composition of Striga infested soils needs to be investigated.
This relationship could be influenced by various factors such as bacterial activity,
soil moisture, pH, and organic material and could vary seasonally. Therefore
laboratory, greenhouse and long-term field research is required to determine
the response of Striga to different amendments and soil conditions. Long term
investigation on the role of organic matter, microorganisms, nematodes and other
organisms that influence decomposition and mineralisation needs to be
conducted. In other words, a more holistic approach to soil health and activity
rather than focus on nitrogen alone.
The use of legumes, locally available organic resources and agroforestry landuse
systems that maintain and improve soil fertility through biological N fixation,
nutrient cycling and increase soil organic matter need to be explored (Esilaba et
al., 1999; Rao and Gacheru, 1998; Gacheru and Rao, 2001).
Long-term studies including the effects of trap crops and the health of trap crops,
varieties and fertility, among others, in rotation with or without mixed cropping
on Striga are required. The use of trap crops as an intercrop with susceptible
hosts to reduce the seed bank needs prolonged investigations. The appropriate
dates of sowing for the component crops, spatial plant arrangement and
population density for effective Striga reduction should be considered. In
addition, there is a need to identify cash and food crops that are already part of
the farmers cropping system that can serve as trap crops or that can be
economically grown by farmers instead of the susceptible cereals.
The use of resistant varieties is the most appropriate means of combating Striga
in resource-poor developing countries. Since Striga is an obligate parasite, there
is scope for the discovery and utilisation of resistant and tolerant crop varieties.
Some resistant or partially resistant varieties have not been tested repeatedly in
long-term trials to determine the durability of the resistance. Often, the resistant
varieties do not have desired characteristics like grain colour, plant height and
yield potential. Future research efforts should be directed towards understanding
host resistance mechanisms, improvement of field screening and infestation
techniques, development of rapid, reliable screening techniques for resistance
identification and development of stable high yielding Striga resistant varieties
that are acceptable to farmers. However, reliance on resistance/tolerance alone
for effective control of the parasite is not possible and should be supplemented
by other methods.
Certain chemicals induce germination of Striga seeds in the absence of suitable
hosts, and can therefore be used to deplete the seed bank in the soil. The efficient
use of stimulants, formulations that are cheap, easy to apply and are persistent
9
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in the soil need to be developed for small-scale farmers. Germination stimulants
have been detected in many Euphorbia species and it is possible that other
common indigenous plants could be exploited as stimulants for Striga control.
The development of integrated control measures requires a farming/cropping
systems approach. Moreover, few economic evaluations have been conducted
on the feasibility of different Striga control measures due to the lack of longterm data. Long-term socioeconomic implications of the parasite problem need
to be investigated. Component researchers can use this information to develop
control measures and provide guidelines on the allocation of resources.
Finally, long-term research efforts should be also directed on the possibilities of
using biological control methods for Striga, but most particularly those that are
directed towards reducing seed banks or that control Striga before attachment.

10
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