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Abstract  

 

The menace of Striga hermonthica, a parasitic weed with no record of infestation 

in the rainforest regions of Nigeria is highly prevalent in the dry Sudan Savanna 

regions of the country with adverse detrimental effects on cereals production. It is 

usually hypothesized that S. hermonthica will not strive in the southern soil due to 

the abundant rainfall in the region. Thus, this study aimed to determine the survival 

rate of S. hermonthica seeds on different soil types in Edo State, Nigeria. The 

experimental layout consisted of 20 S. hermonthica seeds sown in 5 kg polythene 

bags each consisting of 5 different soils namely; control, Soil A, Soil B, Soil C and 

Soil D respectively, replicated 5 times in a randomized block design. From the 

data, Striga germination rate was significantly increased in Soil C from the 

rainforest zones as compared to Soil D (endemic soil from the dry Sudan Savanna 

region). High rate of germination was also observed in the distilled water 

treatment which showed the viability of the Striga seeds. In the field trial, S. 

herminthica only survived in Soil C and Soil D 5 weeks after exposure into the 

various soil type with the highest emergence rate and senescence of the Striga weed 

recorded in Soil C which increased with time. Hence, this study have established a 

significant baseline platform on the infestation of soils in the rainforest zone of 

Nigeria by S. hermonthica and employs all policy makers to implement control 

measures to mitigate its spread. 
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Introduction 

 

Weeds have evolved precise evolutionary alterations to different crop and weed 

management tactics thus sustaining their populaces within a wide array of conditions [1]. Since 

weeds primarily strive for limited resources with plants resulting to significant economic losses 

[2], regulating their spread is one of the major goals of crop protection. In Africa, Striga 

hermonthica (Giant witch-weed) is by far the largest single biotic barrier to cereal production 

[3]. S. hermonthica is the prominent, most detrimental of the estimated 50 species of Striga 

identified [4, 5] and by nomenclature is an angiospermous obligate parasite (Scrophulariaceae) 

[5]. It is true that weeds exist within communities, and an upsurge or decline in richness of one 

species can initiate a reduction or intensify prevalence of another species [6]. Take for instance, 
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S. hermonthica is predominant in the northern part of Nigeria than in the southern part. Hence 

focusing on weed spread via communities, its prevalence or susceptibility, rather than placing 

more emphasis on individual weed species and weed control practice as in the past [7], is a right 

step in understanding its propagation.  

It is true that soil as an encompassing component contains an array of biotic and abiotic 

factors making it to support life. However, the regular and high soil disruption will always led 

to oxidation and diminution of soil vital components, heighten susceptibility to soil erosion, 

disturbance of soil texture, and soil contraction due to repeated circulation [8]. Moreover, the 

time, energy, and money necessary for mechanized weed control is a significant contributor to 

overall production costs in organic cropping systems [9], which is lacking in Nigeria. In the 

savanna ecological zones, 86% of cultivated lands for cereal production are infested with S. 

hermonthica [10, 11] instigating a 10 – 100% loss in grain yield.  

Therefore, understanding crop management–induced changes in weed community 

composition is key when planning long-term sustainable weed management policies [12, 13]. 

For example, in Nigeria, the several mechanism been employed in combating the Striga 

upsurge [14, 15] have proved futile especially in the northern part of the country which is most 

affected. In the southern region of Nigeria, S. hermonthica is a rare weed and the general notion 

is that the soil and weather condition may not favor its germination. However, understanding 

weed community crescendos entails knowledge of the conservation, environmental influences, 

crop management practices, and community-based relations. According to community assembly 

theory, plant communities are assembled and follow trajectories (community states) through 

time organized by both abiotic and biotic factors [16].  

Ikhajiagbe et al. [17] pointed out the importance of farming to the Nigeria populace in 

eradicating poverty. However, the mitigating effects of weeds on crop productivity have cause 

great harm than the already established environmental pollutants [18, 19]. Hence, studying the 

overall cropping systems outcome within a given region can provide insights into the spread of 

Striga and its effect on crop productivity especially in Edo State which shares border with most 

northern states in the country. This will above all improve crop management practices, weed 

control strategies and mitigate the incidence, infestation and distribution of the parasitic weed in 

the southern part of Nigeria. Thus the foundation which this research is based on. The study 

aimed to determine the survival rate of S. hermonthica seeds on different soil types in Edo 

State, Nigeria. 

 

Materials and methods 

 

Sample collection 

The soil types were collected from different zones in Edo State and Kano State, Nigeria 

respectively and labeled accordingly (Table 1). The S. hermonthica seeds were gotten from two 

separate sites of Bayero University Kano, a state in northern region of Nigeria that is prevalent 

with the parasitic weed. 

 
Table 1. Soil types and location 

 

S/N Soil Type Location 

1 Control  Ovia river sharp sand mixed with NPK fertilizer 

2 Soil A Rubber Research Institute of  Nigeria (farm site), Iyanomo axis 
3 Soil B Evbuotubu farm site, Ekewan axis 

4 Soil C Botanical Garden of the University of Benin, Ugbowo axis 

5 Soil D BUK soil imported from a Striga endemic region in Kano, Nigeria 
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Extraction of S. hermonthica seeds 

The harvested heads of mature floral parts of S. hermonthica were sundried in a well-

ventilated covered area. After drying for 14 days, the flora heads of S. hermonthica were 

spread-out and squashed to extract the seeds [20]. The seeds were further screened by threshing 

and passing it through a 150 micron sieve. In the case of extra S. hermonthica seed, it was 

tagged trash, properly disposed to avoid spread to pristine areas. The seeds were place in plastic 

containers, stored in a cool and dried environment to prevent insect damage.  

The experiment was part of a thesis work carriedout in the Department of Plant Biology 

and Biotechnology, University of Benin, Benin City, Nigeria in 2014 and spanned for 3 months.  

The experimental layout was a randomized block design (RBD) that spanned for 3 months. The 

soils at the various collection sites were excavated at a depth of 15-30 cm. The S. hermonthica 

seeds were sown into polythene bags weighing 5 Kg each of the soils treatment and replicated 5 

times. The different soil bags were infested with S. hermonthica seeds weighing 0.05g achieved 

using the Siemens Electronic weighing machine.  

 

Results 

 

Germination study 

The seed viability and germination study (Table 2) explains the viability of the of the S. 

hermonthica seeds, number of germinated seeds and percentage germination. It was generally 

observed that the germination rate of the Striga seeds in vivo were highest in soil B and the 

distilled water compared to a reduced germination rate in soil D. This resulted in the highest 

germination percentage in the soil B and distilled water. Hence, a significant difference 

(p<0.05) exist. 
 

Table 2. Seed viability and germination of S. hermonthica seeds on 
 different soils type using Leitz wetlar compound light microscope (n=10) 

 

 

Mean comparison  

The mean comparison for S. hermonthica count in the various soil type has been 

reported (Table 3). From the data, soil C recorded the highest mean and standard deviation with 

a wide spread data value around the mean.  

 
Table 3. Comparison of mean for S. hermonthica count in the various soil types 

 

Soil Type Mean % Standard Deviation 95% Confidence Interval 

Lower Bound Upper Bound 

Control 0 0 0 0 
Soil A 0 0 0 0 

Soil B 0 0 0 0 

Soil C 3.85 4.789 3.371 4.329 
Soil D 0.47 0.981 -0.017 0.942 

 

Emergence rate 

The emergence rate of S. hermonthica seeds are represented below (Table 4). There was 

a delay in the emergence rate of Striga seeds 1 – 4 weeks after exposure irrespective of soil 

Soil Type No. of seeds per disc No. of  

Germinated seeds 

Percentage Germination 

(%) 

Distilled water 20 9.3 46.5 

Control 20 1.7 8.5 

Soil A 20 2.3 11.5 
Soil B 20 1.5 7.5 

Soil C 20 11.1 55.5 

Soil D 20 6.4 32.0 
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types. No Striga emergence was recorded 5 – 12 weeks in various soil types and control except 

in soil C and soil D.  However, the highest emergence was recorded in soil C and increased 

progressively. 

 
Table 4. The progression in the emergence rate of S. hermonthica weed 

 

Soil 

Type 

Wk1 Wk2 Wk3 Wk4 Wk5 Wk6 Wk7 Wk8 Wk9 Wk10 Wk11 Wk12 

Control  - - - - - - - - - - - - 

Soil A - - - - - - - - - - - - 

Soil B - - - - - - - - - - - - 

Soil C - - - - 3.0 12.0 26.0 45.0 55.0 55.0 56.0 56.0 

Soil D - - - - - 3.0 4.0 6.0 6.0 6.0 6.0 6.0 

 

Senescence 

The progression in the number of senesced S. hermonthica weed has been reported 

(Table 5). The Striga weed did not grow in the control, soil A and soil B hence no senescence 

incidence reported. However, soil C recorded the highest rate of senescence in the 11 th and 12th 

weeks after emergence. While the lowest senescence was recorded 6 weeks after emergence in 

soil D. 
 

Table 5. Progression in the number of senesced S. hermonthica weed 

 

Soil 

Type 

Wk1 Wk2 Wk3 Wk4 Wk5 Wk6 Wk7 Wk8 Wk9 Wk10 Wk11 Wk12 

Control - - - - - - - - - - - - 

Soil A - - - - - - - - - - - - 

Soil B - - - - - - - - - - - - 

Soil C - - - - 3.0 11.0 23.0 40.0 47.0 47.0 48.0 48.0 

Soil D - - - - - 2.0 4.0 6.0 6.0 3.0 6.0 - 

 

Discussion  

 

There is no record in literature on the ability of S. hermonthica seeds to germinate and 

strive in soils from Benin City, Nigeria. A lot of attribute are accrued to the hypothesis that S. 

hermonthica will not grow in the southern part of Nigeria due to its rainforest vegetation. Thus, 

the first study to report the infestation potentials of Striga seeds in the region where it is 

markedly absent. From the germination study, it was reported that Soil C (a Striga free zone) 

recorded the highest germination percentage compared to the Striga endemic zone (Soil D). 

This agrees with earlier reports that Striga thrives on low rainfall and that constant wetting 

becomes unfavorable to its development [21]. The different germination pattern of Striga in the 

various soils indicate intrinsic characteristic inherent in the soils which is capable of promoting 

or inhibiting the S. hermonthica seeds as observed in Soil A, Soil B  and control. 

The high mean observed in Soil C contradicts the long held view reported by [22] that 

Striga thrives better in low nutrient soils. The delay in the Striga emergence may be attributed 

to the absence of early plantings whereby no host to produce more stimulants which encourage 

Striga seed germination and haustoria attachment [23, 24, 25]. However, the highly significant 

increase in the emergence rate of Striga in soil C as compared to soil D is in disagreement with 

the long held view that S. hermonthica will not survive in the rainforest vegetation of Nigeria 

which was attributed to factors such nature of soil, extensive rainfall, environmental conditions 

or a combination of this factors [26, 22]. This is also in contrary to previous reports that heavier 

rainfall in the Sudan Savanna regions of Nigeria is a major attribute in the reduction of S. 

hermonthica propagation [26, 27].  

The increased rate of Striga observed in Soil C maybe attributed to increased nutrients 

due to rainfall and microbial activities [22]. The control of Striga in farming system especially 



STUDY ON STRIGA HERMONTHICA INFESTATION IN SOILS OF SOUTHERN NIGERIA  

 

 

http://www.ijcs.ro 569 

in cereals is a major problem to peasant farmers. Although a variety of preventive methods have 

been recommended, yield levels of cereal production continue to decline due to Striga 

infestation. 

 

Conclusion 

 

This study has established the fact that a rainforest soil has the potential for Striga 

hermonthica emergence, growth and infestation. It has probed a significant discovery and 

provided a platform for further studies on the edaphic factors as a major criterion in the marked 

absence of Striga in the rainforest of Nigeria and therefore raise questions on its ability to be a 

factor limiting the spread of Striga from the drier savanna region of the north to the rainforest 

region of the south of Nigeria, especially in Edo State. Thus, there is need by all stakeholders, 

policy makers and government agency to initiate weed control measures and programs to save 

the fragile farming system already threatened by urbanization, heavy metal pollution and 

marginal soils for farming.  
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