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ABSTRACT 
Striga hermonthica, commonly known as witchweed or ‘cereal killer', is a root hemiparasite of 
cereals, germinating only in response to host-induced molecules, strigolactones (SL). It continues 
to pose a serious threat to maize production in western Kenya, resulting in up to 100% crop failure. 
Percent germination of Striga is an important indicator of the virulence level of the parasite as it 
translates to high attachment to the host roots and varies based on the SL profile. However, 
specificity of Striga ecotypes when exposed to germination stimulants from host root exudates of 
differential testers of maize is unknown, hindering deployment of effective management 
strategies. The study sought to establish variations in virulence among Striga ecotypes based on 
crude root exudate-induced germination. We hypothesized no variation in germination responses 
among the Striga ecotypes. In vitro germination assays were used to determine differences in 
virulence among 5 Striga ecotypes collected from maize, sorghum, and finger millet fields in 
western Kenya using crude root exudates from two maize genotypes, WH403 (susceptible) and 
KSTP94 (resistant). Striga germination data was recorded by counting Striga seeds with a 
protruding radicle. All Striga ecotypes germinated in response to root exudates of KSTP94 and 
WH403. However, variations were observed among the ecotypes, (P < 0.05) with Alomodoi 
sorghum ecotype recording the highest germination in exudates of WH403 (81.9%). Bunyala 
sorghum ecotype recorded the lowest germination as induced by the genotypes WH403 (35%), 
and KSTP94 (37%). The two maize genotypes varied in their ability to induce Striga ecotype 
germination (P < 0.05). Results suggest that the virulence of Striga ecotypes could be genotype-
specific. These novel outcomes necessitate using Striga germination response rate as a virulence 
factor in Striga virulence assays and the development of region-specific resistant genotypes. We 
recommend further analysis of the crude root exudates to ascertain the active compounds as well 
as genomic analysis of the Striga ecotypes. 
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1.0 Introduction 
Striga hermonthica is a noxious root hemiparasite belonging to the genus Orobanche. It is a 
generalist parasite, able to grow on any grass family crop in endemic areas (Bellis et al., 2022). The 
geographic distribution of Striga hermonthica spans Sub-Saharan Africa parasitizing hosts such as 
maize (Zea mays), sorghum (Sorghum bicolor), pearl millet (Pennisetum glaucum), and finger millet 
((Eluisine coracana). Maize is a major staple crop and source of livelihood for many farmers in 
western Kenya (Buleti et al., 2023). The majority of the maize producers are small-scale farmers, 
who practice mixed cropping under low-input rainfed systems with an average yield that is low 
relative to regional and world averages (FAO 2023). The low yields are partly due to abiotic and 
biotic stresses (Oluchi et al., 2022; Yacoubou et al., 2021). One of the major constraints to maize 
production in western Kenya is the parasitic weed, Striga hermonthica (hereafter referred to as 
Striga) (Ngonga et al., 2024, Rich and Ejeta, 2008, Wanda et al., 2019). 
 
The lifecycle of Striga is highly coordinated with that of its hosts. The seeds germinate only in 
response to chemical cues/germination stimulants from the host roots, referred to as 
strigolactones (SL), often exuded into the rhizosphere of low nitrogen and phosphorous soils 
(Mwangangi et al.,2021) coupled with high temperatures and low soil moisture. The germinated 
seed forms a radicle that develops into a root-like organ called the haustorium in the presence of 
host-induced haustorium-inducing factors (HIFs). The haustorium penetrates through the roots of 
the plant and forms a vascular connection with the host roots, extracting nutrients and water from 
the host subterranean and affecting photosynthetic efficiency (Hu et al., 2020). Striga emerges 
aboveground 4-7 weeks after germination where it promptly flowers and produces thousands of 
extremely tiny seeds that remain viable in the soil for up to 15 years, awaiting a suitable host to 
attach to (Mwangangi et al., 2021). These large numbers of seeds with long life enable the parasite 
to adapt to changes in host availability, resistance, and environment, consequently making it 
difficult to control. The high outcrossing nature of this parasitic weed results in high diversity 
among its populations with observed host and geography specificities (Bozkurt et al., 2014; Mbuvi 
et al., 2017; Rodenburg et al., 2017; Unachukwu et al., 2017). Striga populations are characterized 
into races or biotypes based on their specificity to a host or location (Hu et al., 2020; Ohlson & 
Timko, 2020). In this study, an ecotype is defined as a unique combination of the host where Striga 
seed was sampled from and the specific geographic location.  
 
Two types of host resistance have been observed in the typical Striga-host interactions. The first 
is pre-attachment resistance, which is observed as lower or lack of germination of Striga seeds 
because of low or less potent SL production by the plant, and/or reduced haustorium initiation 
and invasion (Fishman and Shirasu, 2021). Qualitative and quantitative differences in SL exudation 
among host genotypes influence their susceptibility to Striga (Huizinga and Bouwmeester, 2023).  
In sorghum, for example, the production of a less potent SL, orobanchol, as opposed to 5-deoxy 
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strigol, results in pre-attachment resistance in SRN39 (Gobena et al., 2017). In maize, 
zeapyranolactone and zealactone have been reported to stimulate higher Striga germination in 
comparison to zealactonoic acid and zealactol (Charnikhova et al., 2017; Charnikhova et al., 2018; 
Li et al., 2023). The second type of resistance is post-attachment resistance, which occurs when 
the plant prevents further development of already attached parasites (Fishman and Shirasu, 
2021).  
 
There are several studies reporting differences in SLs produced by the host that lead to observed 
resistance or susceptibility of the host. In contrast, there is limited understanding of the qualitative 
and quantitative differences in the parasite that lead to observed responses in the field. Striga 
seeds have been reported to have SL receptors and binding ligands that influence their 
germination rates (Toh et al., 2015) and the final Striga numbers attached to a host. Among the 
identified receptors, Striga hermonthica hyposensitive to light (ShHTL) receptor, belonging to the 
α/β hydrolase family and assumed to be evolutionarily derived from karrikin-insensitive2 (KAI2) 
receptor is the most sensitive to SL (Huizinga and Bouwmeester 2023).  Given the outcrossing 
nature of the parasite that leads to high levels of heterogeneity in infested fields, there is need to 
undertake more studies to further understand the quantitative differences in the receptors and 
binding ligands. It is also important to understand the evolution rate of the parasite across host 
species and genotypes grown in different ecologies to develop long-term control strategies.  
 
Much as local farmers are aware of the Striga menace, several factors, such as lack of knowledge 
on Striga seed bank, limited resources, coupled with changing and harsh weather patterns have 
impeded effective control of this parasite in endemic areas, mostly occupied by small-scale 
farmers (Kountche et al., 2019, Jamil et al., 2021). The key to effective control of Striga is the 
depletion of the high Striga seed bank, through prevention of new inoculum, avoiding the spread 
of inoculum seed from infested to non-infested farms, and suicidal germination of Striga seeds 
(Mussleman and Rodenburg 2023; Jamil et al., 2021; Runo, 2019).  
 
The dependency of Striga germination on the host-released SLs has prompted the development 
of “Suicidal Germination” where Striga seeds are germinated but do not form a vascular 
connection with the host resulting in the death of the germinated seeds as they cannot survive on 
their own seed reserves hence reduces the accumulated seed bank. Efficacy of suicidal 
germination depends not only on the SL analog applied but also on the application protocol, 
especially for rain-fed African agriculture (Jamil et al., 2021). Much as several SL synthetic analogs 
have been developed for this control method, the utility of these compounds in realizing the 
suicidal germination strategy for combating Striga is still largely unknown partly due to variations 
in Striga populations and limited knowledge of the potency of synthetic SL analog to reduce a high 
percent of Striga in one application. Developing suitable Striga control strategies that take into 
account parasite population variations relative to the active SL compound applied is crucial to 
minimize Striga damage is an urgent need for smallholder farming. This study therefore aimed to 
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understand variations in germination rates of different Striga ecotypes as induced by different 
crude root exudates from maize differential testers. We hypothesized that there is no variation in 
germination responses among the Striga ecotypes. Germination assays were used to assess the 
host specificity of Striga ecotypes based on their perception of SL from maize root exudates.  
2.0 Methodology 
2.1 Plant material 
Mature and dry flowers of Striga from natural populations of sorghum, maize, and finger millet 
fields in Alomodoi, Bunyala, and Mbita locations were harvested separately in November 2019. 
Each unique combination of field host and location where the samples were collected was treated 
separately and characterized as an ecotype in this study (Table 1). The seeds were threshed from 
the dry flowers and then sieved through 250- and 150-mm sieves.  Striga ecotype seeds were 
stored in plastic Eppendorf tubes in a dry place at room temperature to retain seed viability at the 
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)-Nairobi, Kenya 
(Matusova et al., 2005). The three geographic locations where the seeds were collected are Striga 
prone and with diverse Agroecological zones (Infonet Biovision, n.d.) such that Alomodoi falls in 
Lower Midland 1 (LM1), Sugarcane Zone; Bunyala in LM4, Marginal Cotton Zone; and Mbita in LM5 
Livestock-Millet Zone. To characterize variations among the Striga ecotypes, two genotypes of 
maize based on known differential responses to Striga and popularity among farmers in western 
Kenya were used. Maize genotypes WH403 (susceptible) and KSTP94 (resistant) were obtained 
from Western Seed Company and the Kenya Agricultural and Livestock Research Organization 
(KALRO), respectively. The experiment was conducted at the ICRISAT laboratories and 
phytosanitary greenhouse housed at the World Agroforestry Center, Nairobi, Kenya. 
 

Table 1: Field Host and Location of Striga ecotypes used for germination assays 

Field Host Location Ecotype Ecotype 
ID 

GPS Coordinates 

Maize Bunyala Bunyala Maize Bnyl Mz 0o12’81.3N 34 o35’84.7E 
Maize Alomodoi Alomodoi Maize Almdi 

Mz 
0 o51’26.5N 34 o 

13’78.5E 
Sorghum Alomodoi Alomodoi 

Sorghum 
Almdi Sg 0 o51’25.7N 34 o 

13’37.2E 
Sorghum Bunyala Bunyala Sorghum Bnyl Sg 0 o12’84.3N 34 o 

03’56.9E 

Finger millet Mbita Mbita Finger 
Millet 

Mbt FM -0 o 
99’31.6N 

34 o 
51’11.6E 

 

2.2 Germination assays  
2.2.1 Crude root exudate extraction 
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Root exudates were extracted from WH403 and KSTP94 genotypes of maize and used to study 
germination responses of five Striga ecotypes following Mallu et al. (2021) protocol. To extract 
root exudates, the maize genotypes were germinated in pots measuring 13.5 cm × 11 cm × 11 cm 
filled with vermiculite and grown hydroponically for 7 days, at which point the first trifoliate leaves 
had been formed. The experiment was laid out in a Completely Randomized Design (CRD) with 
three replications at the ICRISAT phytosanitary greenhouse at 28°C (day) and 24°C (night), under 
450 μMm−2 s−1 photoperiod and 60% relative humidity. The roots were then washed to remove 
vermiculite residues, rinsed using distilled water, and transferred into 50 ml boiling tubes 
containing 1mM N Long Ashton solution (Hudson, 1967) and anchored using cotton wool. The 
tubes were covered with Aluminum foil to block out light and grown hydroponically for a further 
7 days under screen house conditions with one plant per boiling tube per genotype and five sets 
of boiling tubes per replication per genotype. The roots were then rinsed three times to remove 
traces of nutrients and transferred to boiling tubes containing 40 ml of deionized water (mimics 
low nitrogen and phosphorous soils) and covered with Aluminum foil to block out light mimicking 
dark soil conditions. They were then incubated in darkness for 48 hours in the greenhouse to 
extract crude root exudates (CRE). The final volume of water with exudates was recorded 
alongside the root weight of each plant to calculate the volume of normalized CRE (1ml of CRE per 
1g of root weight - g/ml).  
 
2.2.2 Inoculum preparation 
Preconditioning of Striga seeds to render them responsive to germination stimulants was done as 
described in Mbuvi et al. (2017). Briefly, 5mg of seed per ecotype were surface sterilized in 10% 
(v/v) Sodium hypochlorite (JIK®) solution for 10 minutes, rinsed using double-distilled water, then 
spread uniformly on a 9 mm glass fiber filter paper (Whatman GFA) mounted on sterile Petri 
dishes. To each petri dish, 5 ml of double distilled water was added, the petri-dishes sealed 
securely with Parafilm® to secure moisture and wrapped with Aluminum foil to block out light 
before incubating (thermal) at 30°C for 12 days in the dark. Each ecotype was replicated 3 times 
for each genotype root exudate. 
  
2.2.3 Germination of Striga seed 
To synchronize the germination response, CRE was extracted at the same time for all replications 
and used immediately to test germination. Normalized CRE, 5ml per 5 g root weight, was added 
to individual Petri dishes containing preconditioned Striga seeds. GR24, a synthetic SL analog, was 
used as a positive control (5 ml of 0.1 ppm), and deionized water as a negative control. Petri dishes 
were sealed using Parafilm®, covered with Aluminum foil, and incubated(thermal) in the dark at 
30°C for 12 hours. The petri dishes were laid out in a split-plot design with genotype as the main 
factor and ecotype as a subfactor. Germinated Striga seeds were observed and photographed 
under a stereomicroscope model NIKON SMZ745T fitted with a NIKON DCIN12V camera (Nikon 
Instruments Inc.,https://www.microscope.healthcare.nikon.com/products/stereomicroscopes-
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macroscopes/smz745-745t . Three fields of view were taken for each plate and analyzed for 
germination frequency using Fiji- Win64 ImageJ (http://rsb.info.nih.gov/ij). 
 
2.3 Data collection and statistical analysis 
Average Striga germination percent per ecotype per genotype per replication was calculated using 

the formula: Mean germination ={(
x1

y1⁄ ∗ 100 ) + (
x2

y2⁄ ∗ 100 ) + (
x3

y3⁄ ∗ 100 )}/3, where x 

is the number of germinated Striga seeds in a specific field of view, y is the total number of Striga 
seeds in a specific field of view, sub-scripts 1, 2, and 3 are the specific fields of view, and 3 is the 
number of replications (Mallu et al., 2021).  
 
Descriptive statistics of the data were run by assessing normality using the Shapiro-Wilk test in R 
and Levene test to asses homogeneity of variance. Striga germination data followed a normal 
distribution (W = 0.98, p-value = 0.62). Genotype (DF-1, Groups- 57, F value- 3.81, Pr(>F)- 0.62) 
and ecotype (DF- 4, Group- 54, F value- 3.04, Pr(>F)- 0.06) variances were equal. Variations among 
Striga ecotypes were analyzed by constructing analysis of variance (ANOVA) linear model with 
genotype as the main effect and ecotype as a random effect, together with the interaction of 
ecotype and genotype. Source location and source host of Striga ecotypes were also considered 
as random factors in the evaluation of variance. Post-hoc pairwise comparisons within genotype 
and ecotype were performed by running Tukey’s Significant Difference at 5% confidence level. 
Boxplots of each data set with adjusted p values were generated in R using the ggplot2 package. 
To ensure that existing differences were purely ecotype dependent, variations in genotype biology 
were controlled for from the resulting germination frequencies by normalizing against the positive 
control GR24 value to obtain relative percent germination values over GR24. Normalization against 
GR24 was obtained by dividing the germination frequency of each ecotype genotype combination 
with the corresponding GR24-induced % germination per replication.  
 
3.0 Results 
3.1 Germination response of Striga ecotypes to CRE from KSTP94 and WH403 
All the Striga ecotypes germinated in response to root exudates of the KSTP94 and WH403 
genotypes, with germination ranging from 35.3% (Bunyala sorghum subjected to WH403 CRE) to 
81.9% (Alomodoi sorghum subjected to WH403 (Figure 1, Table 3). Based on the means across 
each ecotype, there was a significant difference at p < 0.05 in germination response with Alomodoi 
sorghum recording the highest germination (61.3%) while Bunyala sorghum recording the lowest 
(44.1%) (Figure 1, Table 3). When variations in genotypes CRE were controlled for by the positive 
control GR24 to obtain the relative percent germination of each ecotype, similar results in ecotype 
variation were observed. Alomodoi sorghum is more virulent to WH403 considering the high 
germination percent while Bunyala sorghum is least virulent to WH403. Significant interaction (p 
< 0.05) was observed in the ecotype by genotype response as observed in the means of interaction 
(Table 3). This high interaction observed indicates a high degree of diversity among the Striga 
ecotypes.  
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Figure 1: Overall germination response of different Striga ecotypes from Alomodoi (Almdi), 
Bunyala (Bnyl) and Mbita (Mbt) locations in Maize (Mz), Sorghum (Sg) and Finger millet (FM) 

hosts when subjected to crude root exudates of maize genotypes KSTP94 (Resistant) and WH403 
(susceptible) and GR24 (positive control ) at P<0.05. 

 

Table 3. Striga germination Percentage for each ecotype when subjected to WH403 and KSTP94 

ECOTYPE KSTP94 WH403    MEAN (p) 

  Means (%) Means 
(%) 

SE SED %CV 
 

Bnyl_Mz 56.60 49.50 6.06 8.57 12.24 53.0 ab (0.99ns) 

Bnyl_Sg 41.07 35.30 6.06 8.57 17.16 36.2 a (1.00ns) 

p (within) 0.004 ** 
    

Almdi_Mz 46.17 46.17 6.06 8.57 14.44 44.1 ab (1.00ns) 

Almdi_Sg 41.07 81.90 6.64 8.57 7.4 61.5 b (0.001**) 

p (within)            0.10 
ns 

    

Mbt_FM 55.20 45.60 6.06 8.57 13.29 50.4 ab (0.98ns) 

Mean values of genotypes KSTP94 and WH403 the interaction between the specific genotype and 
specific ecotype obtained from ANOVA post hoc analysis run with Tukey’s LSD at 95% confidence 
interval and the Average MEAN per ecotype across the genotypes. p-values obtained from post hoc 
analysis with pairwise comparisons highlight significant differences within the same region. SE- 
Standard Error, SED- Standard Error of Difference, and & %CV- Percent Coefficient of Variation. 

3.2. Variation within each maize genotype for Striga germination induction 
No significant variations (p < 0.05) were observed between the maize genotypes for their ability 
to induce Striga ecotype germination. However, WH403 CRE induced a high germination % overall 
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based on means across ecotypes in comparison to KSTP94 (Figure 2A & B). A comparison of 
germination % within each ecotype revealed no significant difference in the germination of 
Alomodoi maize, Bunyala maize, and Bunyala sorghum irrespective of whether CRE or GR24 was 
used (Figure 2 A & B).  For Alomodoi sorghum and Mbita finger millet, there was no significant 
difference between germination % induced by GR24 and CRE from the resistant genotype, KSTP94 
(Figure 2A). However, we observed significant differences when CRE from the susceptible 
genotype WH403 was used. For Alomodoi sorghum, significantly (p < 0.05) higher germination % 
was observed while for Mbita FM, significantly (p < 0.05) lower germination rate was reported in 
comparison to GR24 and CRE from KSTP94 (Figure A). When CRE from maize genotypes was 
controlled for by GR24, similar results were obtained except that there was no significant 
difference in Mbita finger millet (Figure 2B). 

 

Figure 2: Boxplots showing the overall distribution of germination response of different Striga 
ecotypes from Alomodoi (Almdi), Bunyala (Bnyl) and Mbita (Mbt) locations in Maize(Mz), 

Sorghum (Sg) and Finger millet (FM) hosts when subjected to crude root exudates of maize 
genotypes KSTP94 (Resistant -R ) and WH403 (susceptible - S) and GR24 (positive control -C) at 

P<0.05. A. Overall differences in germination % observed for each ecotype relative to the positive 
control GR24. B. Overall differences in germination % observed for each ecotype when CRE of 

maize genotypes is controlled for by GR24. 
 

3.3. Effect of source location and host species on Striga ecotype germination rate 
In Table 3 above, the p-values between the ecotypes highlight where significant differences exist 
within the same region per genotype. For instance, the significant p-value (0.004**) between 
Bunyala maize and Bunyala sorghum ecotypes suggests a notable variation between the ecotypes. 
In contrast, Alomodoi maize and Alomodoi sorghum show no significant differences (p > 0.05) 
suggesting a similarity between the ecotypes. Variations observed within Bunyala ecotypes with 
ecotypes from maize host resulted in higher germination than those from sorghum genotypes 
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(Figure 3A) with no interaction between the ecotypes. Contrarily, in Alomodoi, the ecotypes had 
exhibited a positive divergent interaction such that when CRE from the susceptible genotype 
WH403 was used in the Alomodoi sorghum ecotype, there was a high positive increase in 
germination (Figure 3B).  

 

Figure 3: The germination rates of different Striga ecotypes per source location when subjected to 
CRE of maize genotypes KSTP94 (Resistant) and WH403 (susceptible) at p < 0.05. A. Overall 

differences in germination % observed for Bunyala ecotypes. B. Overal differences in germination 
% observed for Alomodoi ecotypes 

Regarding the source host, no variations were observed across the maize ecotypes. However, the 
Bunyala maize ecotype recorded higher germination as induced by both KSTP94 and WH403 
(Figure 4A), but this did not result in an interaction between the ecotypes. Sorghum ecotypes 
recorded significant mean germination differences (p < 0.05) with the Alomodoi sorghum ecotype 
recording the highest germination (81.9%) while Bunyala sorghum recorded the lowest 
germination of 35.3% (Table 4, Figure 4B).  

Table 4: Means and probabilities of germination of Source host p-values obtained from post hoc 
analysis with pairwise comparisons between the ecotypes highlight where significant differences 

exist within the same region per genotype. 
 

KSTP94 WH403 MEAN p between 
ecotypes 

Bnyl_Mz 56.60 49.50 53.0 ab  
0.57 

 
Almdi_Mz 46.17 46.17 44.1 ab 

p (between 
genotypes)  

1 0.99   

Bnyl_Sg 41.07 35.30 36.2 a  
0.004*** Almdi_Sg 41.07 81.90 61.5 b 

p (between 
genotypes) 

1 0.0002 ***  
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Figure 4:  The germination rates of different Striga ecotypes per source host when subjected to 
CRE of maize genotypes KSTP94 (Resistant) and WH403 (susceptible) at p < 0.05. A. Overall 

differences in germination % observed for maize host ecotypes. B. Overall differences in 
germination % observed for sorghum host ecotypes. 

4.0 Discussion 
The study results show Striga ecotype populations varied in their ability to germinate, indicating 
variations in virulence possibly attributed to variations in the size of SL receptor binding pocket in 
Striga seed populations and/or SL profile in genotypes (Conn et al., 2015). Matusova et al. (2004) 
observed that Striga seeds increase sensitivity toward SL after preconditioning at 30oC for a certain 
period, after which this sensitivity gradually decreases until the seeds enter secondary dormancy. 
In this study, the Striga ecotypes were harvested at the same time, stored in similar conditions, 
and preconditioned at 30oC for 12 days before inducing germination with crude root exudates, 
providing uniformity for germination assays such that any variation observed would be as a result 
of innate ecotype differences.  
 
In this study, the 5 Striga populations were sampled from different hosts and different locations 
possibly resulting in the observed variations in the means percent germination rates. Regarding 
host specificity, molecular markers used to study variations in Striga populations sampled from 
different hosts have indicated host specificity in Striga populations (Bellis et al., 2022). Qui et al. 
(2022) observed a variation in virulence among Striga populations sampled from maize, sorghum, 
and finger millet within the same location much as the variation was plastic. This plastic nature of 
virulence could explain the high interaction observed between ecotypes and genotypes in mean 
percent germination. 
 
Regarding geography specificity, Striga seed populations used in this study were sampled from 
three different agroecological zones, Alomodoi (Lower Midland 1 (LM1), Sugarcane Zone); Bunyala 
(LM4, Marginal Cotton Zone); and Mbita (LM5 Livestock-Millet Zone) with varying temperatures 
and average rainfall (Infonet Biovision, n.d.). Suitable environment for Striga growth and 
multiplication includes low rainfall, high temperatures, and poor soil nutrition evidenced by the 
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soil’s physical and chemical properties (Mwangangi et al., 2021; Sainju et al., 2022). Pathogen 
virulence evolution based on temperature and humidity has been observed in other plant 
pathogens and in Striga where Striga populations from different zones vary in their virulence and 
host specificity (Bozkurt et al., 2014; Estep et al., 2011; Rodenburg et al., 2017; Unachukwu et al. 
2017; Wu et al., 2016; Zarattini et al., 2021). Mbuvi et al. (2017) observed that Striga population 
from Kibos (LM3 with lower relative humidity) was more virulent to sorghum genotypes in Striga 
count, length, and weight when compared with Striga from Alupe and Mbita. In our study, the 
Bunyala maize ecotype, falling on LM4, with lower relative humidity, recorded an overall high 
germination percent as induced by GR24, WH403, and KSTP94 relative to other ecotypes. 
Variations within the Alomodoi would be a result of genetic drift while gene flow would result in 
lack of variation within Bunyala. 
 
Recent advances in sequencing technologies and bioinformatics have enabled the characterization 
of the protein-specific family in parasite seed that perceives and hydrolyzes SL from hosts to 
initiate the germination process. SL perception and hydrolysis processes in Striga are controlled 
by the protein family KAI2d in the D14 family. The diameter of the KAI2d receptor ligand varies in 
size among Striga populations causing distinct sensitivity to SL profiles perceived from the host 
crude root exudates, which translates to variation in the germination response of Striga 
populations. (Bürger & Chory, 2020; Huizinga and Bouwmeester, 2023; Toh et al., 2015). These 
variations in the SL receptor pocket also play a role in host adaptation and specificity (Conn et al., 
2015). The results of this study agree with Bürger & Chory (2020), who modeled the germination 
of various Striga populations using 20 different ligand pockets and observed that they perceived 
varying SL profiles differently. Toh et al.  (2015) also characterized 11 SL receptors in Striga and 
observed one to have a relatively large binding pocket able to perceive Pico molar concentrations 
of SL, explaining the ability of each Striga population to germinate in response to the crude root 
exudates. Bellis et al. (2022) reported little phenotypic and genomic evidence of host-specific SL 
receptors in a diverse set of Striga, with only 9% of parasite virulence transcripts accounting for 
host specificity, suggesting plastic host preference in Striga populations. This could explain the 
ability of all the Striga populations from different regions and hosts used in this study to 
germinate. Irafaha et al. (2023) observed that SL perception is followed by a complex network of 
hormonal cross-talk that either enhances or represses germination rates, resulting in variations 
observed which could explain the variations observed among the Striga populations in this study. 
 
Structural makeup and concentrations of SL vary across hosts and determine the germination 
percentages of Striga populations and the susceptibility of genotypes (Huizinga & Bouwmeester, 
2023). In this study, KSTP94, though a resistant genotype, did not consistently induce lower 
germinations across all the ecotypes even when controlled for by GR24, relative to WH403, a 
susceptible genotype, suggesting a higher effect of ecotype on the percent germinations 
observed. This is contrary to Yoneyama et al.  (2015) who observed that KSTP94 induced lower 
germination rates in Striga relative to a susceptible cultivar, Pioneer 3253, by exuding sorgomol, a 
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low-germination stimulant of Striga. However, in his study, only a single population of Striga was 
used. In a study to understand the potential of Striga germination as induced by crude root 
exudates from a collection of maize landraces, inbred lines, and populations, Karaya et al. (2012) 
observed that landraces induced lower germination of Striga seeds compared to inbred lines, 
which induced higher germination irrespective of their susceptibility, suggesting a probable 
avoidance of root architecture mode of resistance as opposed to low SL production. Studies have 
indicated that the low-germination stimulant orobanchol can be potent in one Striga population 
and less potent in another Striga population. Precisely, Striga populations from Mali and Niger 
have recorded poor germination induced by orobanchol while Kenyan populations induced the 
highest germination (Gobena et al., 2017; Haussmann et al., 2004). Considering that the specific 
pre- and post-attachment resistance mechanisms for WH403 are not recorded, further studies 
need to be conducted to verify the specific SL exuded by WH403 and the post-attachment 
resistance mechanisms that render its classification as a susceptible genotype.  Variations in the 
SL profile present in the host root exudate and variations in the SL receptor sizes in the Striga 
ecotypes would contribute to the variations observed in the germination percentages. Overall, the 
Striga population and host genotype played a significant role in germination percentages relative 
to the susceptibility of each genotype, alluding to high genetic diversity in the Striga populations. 
With the advent of suicidal germination technique to manage Striga, these results allude to the 
fact that potent SL analogs used in suicidal germination can only be identified when tested 
alongside varying parasite populations. Striga germination translates to Striga attachments hence 
eventual damage on host crops. These results indicate host-specific virulence of Striga hence 
useful knowledge for farmers to select varieties that support Striga in their specific locality.   
 
5.0 Conclusion and recommendation 
Results show that virulence of the Striga ecotypes with respect to SL perception resulting in 
different germination rates. Alomodoi sorghum recorded the highest mean germination 
percentage. Ecotypes did not cluster based on source host or region, indicating high diversity 
within the same region.  WH403 showed more variation, especially in the Alomodoi sorghum 
ecotype, where its performance significantly exceeds that of KSTP94 and the least germination in 
Bunyala sorghum. This suggests that WH403 may be more susceptible in certain ecotypes making 
it an unsuitable variety for farmers relative to a more stable KSTP94 that showed minimal 
variability. KSTP94 showed minimal variability across ecotypes, with mean percentages ranging 
from 41.07% to 56.60%. The consistent performance of KSTP94 suggests a stable host-pathogen 
interaction, with no significant susceptibility to the specific ecotype. 
 
Since Striga germination percent response is a function of Striga population and SL profile in 
genotypes and in some cases interaction of both, we recommended further chemical analysis of 
the SL in the crude root exudates of WH403 and KSTP94 to determine the specific type and 
concentration of SL coupled with molecular analysis of the SL receptors in the Striga ecotypes to 
verify the exact cause of high germination percentages. Pot and field experiments to ascertain in 
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vitro assay results are also recommended alongside studies to understand the precise effect of 
host root mass on the SL profile.  
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