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Abstract

This study aimed at evaluating the ability of ten
soyabeans  genotype, cowpea  genotype  and
groundnut genotype each for their ability to stimulate
Striga suicidal germination in 2013 and 2014
cropping seasons. The experiment was conducted in
2013 and 2014 cropping seasons at Federal
University of Technology Minna GidanKwano
Research farm in polybags. It was 3 x 10 x 2 factorial
laid out in a randomized complete block design.
Factor A consists of Striga seed at three levels
inoculation rate (0, 2.5 and 5g) mixed with 20g of
sterilize soil respectively. Factor B was three trap
crops, 10 varieties each. Factor C was sorghum
variety consisting of resistance (ICSV1002) and
susceptible (Local) varieties. All the treatments were
replicated five times. Results of the interaction effects
indicate that soyabeans varieties TGX 1448-2E and
TGX 1019-2E performed best in fewer Striga count,
higher plant height and grain yield compared to
other treatments. Cowpea varieties ITO7K-333-2,
ITO7K-25-3-3, ITO4K-217-5, ITO4K-339-1 performed
best in fewer Striga count, higher plant height and
grain yield compared to other treatments. Groundnut
varieties RMP- 91 and RMP- 12 performed best in
Sfewer Striga count, higher plant height and grain
yield compared to other treatments. The three trap
crops (soyabean, cowpea and groundnut) evaluated
in the screen house were generally good in inducing
germination of S. hermonthica seeds, they caused low
Striga emergence and attachment and increased
plant height and grain yield. This shows that
integrating these legumes could help depressed the
capacity of increasing the Striga seed bank.

Key words: Striga hermonthica, Trap crops, Suicidal
germination,

INTRODUCTION

Striga hermonthica is one of the most economically
important parasitic seed plant in the world (Parker
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and Riches, 1993). It is also given the common name
of “witch weed" because it attaches itself to the roots
of the host plant thus depriving it (the host) of water
and nutrients. It is endemic in the African savannah
and the Sahel where it devastates the yields of cereal
crops. Striga is one of the most important biological
constraints to cereal production in sub-Saharan
Africa and it infest about 40% of the arable land
causing between 30 and 100% loss of yield in cereals
(Khan et al, 2001; Gressel et al., 2004). Incidence
and severity of S. hermonthica are exceptionally high
on sorghum, pearl millet and maize, the main staple
foods for over 300 million people in sub-Saharan
Africa (Scholes and Press, 2008). Striga is a parasitic
weed whose seedlings cannot sustain themselves on
their own resources for long after germination. They
need to find a host root shortly after germination and
the germination needs to be perfectly timed with the
presence of a host root. The use of trap crops which
induce the germination of Striga seeds but without
being parasitized is one of the most promising
methods of control and culturally acceptable
(Botanga et al., 2003). Indeed, the trap cropping
induces suicidal germination and leads to depleted
Striga seed bank. Many potentially successful
approaches developed to control this weed include
using resistant/tolerant varieties, sowing clean seeds
that are not contaminated with Striga seeds, rotating
cereal hosts with trap crops that induce abortive
germination of Striga seeds. Most of these trap crops
are being grown by farmers in Striga hermonthica
infested areas. In order to solve Striga problems in
small scale agriculture, a system that would improve
soil fertility to increase yield as well as reduce Striga
infestation will be of double advantage. Botanga et
al. (2003) had indicated in their study that the major
problem associated with the use of resistant cultivars
is the lack of universal resistance. So, the small-scale
farmers rely on Striga-tolerant varieties of host crops
whose growing may lead to the increasing of Striga
seed bank in the soil. Gbehounuou and Adango
(2003) reported that root exudates of some soyabean,



cowpea and groundnut cultivars stimulate the
germination of S. hermonthica. Bontanga et al.,
(2003) also reported 13.3 to 50.0% stimulation of
Striga seed germination by cotton varieties.
Therefore the objective of this study was to evaluate
/screen the variability of ten soyabean genotypes, ten
cowpea genotypes and ten groundnut genotypes with
respect to their ability to induce suicidal germination
of S. hermonthica seeds in Sorghum.

METHODOLOGY

Description of the experimental site

The screen house trial experiment was conducted at
Federal University of Technology Research Farm
Minna, (09° 37°N and 06° 28’E) in 2013 and 2014
cropping seasons, located in the southern Guinea
Savanna Agroecology of Nigeria. Rainfall peaks in
August and September, Usually begins in April and
ends in October. Temperature average ranges from
270C to 320C while relative humidity fluctuates
between 40 and 75%. The soil is described as sandy
clay loam.

Treatment and experimental design

Treatments comprised of Striga seeds at three levels
inoculation rate (0, 2.5 and 5 g). Ten varieties of
soyabean, cowpea and groundnut each as trap crops
was used with two sorghum varietie: ICSV 1002
(resistance) and Local (susceptible) Varieties.
Treatments were arranged in a completely
randomized block design in three

Experimental procedure

Striga-free soil was collected from the field and
sterilized for two hours. Twenty gram of the
sterilized soil was filled into poly bags and then
inoculated with Striga seeds. The polybags were
watered carefully the first day and later after 5 days
in order to condition the Striga seeds.

The trap crops were sown one week after
innoculation. After harvesting the trap crops, the two
sorghum varieties (ICSV1002 (resistance) and Local
(susceptible)) were sown the following day. Torn
polybags at that time were carefully replaced with
new one by transfering the old bags into the new ones
so as not to lose part of the soil. The bags were
monitored and watered regularly. Sorghum seedlings
were thinned down to two per bag. The sorghum
varieties were again sown the following year as done
the previous year.

Data collection

Data collected on sorghum includes: Days to first
Striga emergence, Striga count at 6 and 8 WAS per
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stand of sorghum, plant height at 10 and 14 WAS,
and grain yield.

Data analysis

Data were subjected to analysis of variance using
computer software Genstat (2010). Statistical
differences between variable means were compared
using the least significant difference (P < 0.05).

RESULTS AND DISCUSSION

There were significant (P < 0.05) differences in
interaction effect of sorghum and soyabean varieties
on Striga count throughout the sampling periods (6
sand 8 WAS) in 2013 and 2014 (Table 1). In 2013 at
6 WAS, the ICSV1002 sorghum variety in soyabean
variety TGX 1448-2E supported fewer Striga count
compared to other treatments, while in local sorghum
variety, fewer Striga count was recorded in soyabean
variety TGX 1019-2EB compared to other treatments
(Table 1). At 8 WAS, in ICSV 1002 variety,
soyabean variety TGX 1019-2EB recorded fewer
Striga count compared to other treatments, while in
local sorghum variety, fewer Striga count was
recorded in soyabean variety TGX 1448-2E
compared to other treatments (Table 1). In 2014, at 6
WAS ICSV 1002 variety, soyabean variety TGX
1987-96F supported fewer Striga count compared to
other treatments. In Local sorghum variety fewer
Striga count was observed in soyabean variety TGX
1990-45F compared to other treatments (Table 1). At
8 WAS, fewer Striga count was recorded in soyabean
variety TGX 1019-2EB in ICSV 1002 variety (Table
1) compared to other treatments (Table 1). In local
variety fewer Striga count was recorded in soyabean
variety TGX 1448-2E compared to other treatments
(Table 1).There were no significant difference in
interaction effect of sorghum and soyabean varieties
on plant height at 6 WAS in 2013, but at 8 WAS in
the ICSV 1002 variety, soyabean variety TGX 1830-
20E produced taller plant height, compared to other
treatments (Table 1). In the Local variety, soyabean
variety TGX 1019-2E produced taller plant height
compared other treatments (Table 1). In 2014, there
were significant (P < 0.05) difference in plant height
at 6 WAS. In ICSV 1002 variety soyabean variety
TGX 1830-20F recorded taller plant height compared
to other treatments (Table 1). In Local variety,
soyabean variety TGX 1448-2E produced taller plant
height compared to other treatments (Table 1). There
were no significant difference in interaction effect of
sorghum and soyabean varieties on plant height at 8
WAS (Tablel). Grain yield were not significantly
difference in interaction effect of sorghum and
soyabean varieties in grain yield in 2013 and 2014
(Table 1). Generally highest grain yield was recorded
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in soyabean variety TGX 1448-2E (383.10g) in ICSV
1002 variety (Table 1) compared to other treatments
There were no significant differences observed in
interaction effect of soyabean varieties and Striga
level on days to first Striga emergence in 2013 and
2014 (Table 2). Generally variety TGX 1019-2EB at
2.5g Striga level in 2013 and varieties TGX 1448-2E
and TGX 1019-2EB at both 2.5g and 5g Striga level
in 2014 delayed Striga emergence compared to other
treatments (Table 2). Significant difference was not
also observed in the interaction effect of varieties and
Striga level on Striga count at 6WAS and SWAS in
2013 and 2014 (Table 2). There were no significant
differences in interaction effect of varieties and
Striga level on plant height in 2013 throughout the
sampling period (Table 2). But in 2014, there were
significant differences at 6 WAS. Variety TGX 1448-
2E at Og Striga level produced highest plant height
compared to other treatments (Table 2). Grain yield
was significantly (P < 0.05) affected by interaction of
variety and Striga level in both 2013 and 2014 (Table
2). In 2013, variety TGX 1448-2E at Og Striga level
recorded highest grain yield (414.90g) compared to
other treatments (Table 2) In 2014, same variety
TGX 1448-2E at Og Striga level produced the highest
grain yield (432.11g) compared to other treatments
(Table 2).

The fewer Striga count observed on soyabean
varieties TGX 1019-2EB and TGX 1448-2E, 12
could be attributed to the germination and dead of
some of the Striga seeds in the absence of the host
which is more fatal in these trap crop varieties
compared to other varieties used. This in agreement
with the findings of Botanga et al., (2003) that trap
crops varied in their Striga stimulation potential,
some had high stimulation while others had medium
or low stimulation.

The result of this study on sorghum plant height
indicates that maximum plant height was observed in
soyabean varieties TGX 1830-20E and TGX 1019-
2EB. This might be due to inability of the fewer
Striga shoot to have effects on the host cell
clongation as it could not take photosynthetic away
from the host crop which could have head to shorter
host internodes and stunted growth. This confirm the
work of press et al., (1989) that possible reduction in
photosynthetic activity as well as competition for
growth resources could lead to reduced plant height
and yield.

The relatively high yield recorded by soyabean
variety TGX 1448-2E, when compared to other
varieties of cach confirmed the ability of these
varieties to reduce Striga attachment and it
subsequent effect on the host plant resulting in good
host development and growth. Ayongwa et al.,
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(2010) earlier reported that parasitic weed competes
for water and nutrients as a root parasite and in so
doing crop growth is stunted and yield are generally
reduced. The highest grain yield at 0 g Striga level
compared to 2.5 g and 5 g Striga level might be due
to establishment and growth of sorghum plant under
Striga-free environment which translated into higher
yield as also reported by Kuchinda et al., (2003) that
higher cob weight is a better indicator of reduce
effect of Striga on maize yield.

There were significant differences in interaction
effect of sorghum and cowpea varicties on days to
first Striga shoot emergence in 2013 and 2014 (Table
3). The sorghum ICSV1002 variety in the presence of
cowpea variety IT07K-333-2 delayed Striga
emergence compared to other varieties. The Local
sorghum variety with cowpea variety IT07K-227-4
delayed Striga emergence compared to other varieties
(Table 3). In 2014, the sorghum variety ICSV1002 in
the presence of cowpea varieties IT04K-217-5,
IT07K-25-3-3, IT04K-333-2, and IT04K-339-1
delayed Striga emergence compared to other varieties
(Table 3). The Local variety in cowpea variety
IT04K-339-1 delayed Striga emergence compared to
other varieties (Table 3). There was no effect of
interaction of sorghum and cowpea varieties on
Striga count at 6WAS in 2013, but at 8§ WAS,
sorghum variety ICSV1002 with cowpea variety
ITO7K-25-3-3 and IT04K-217-5 supported fewer
Striga shoots (Table 3), while the local sorghum
variety with cowpea variety IT04K-217-5 supported
fewer Striga count compared to other varieties. In
2014, there were significant (p < 0.05) differences in
the interaction effect on Striga shoot count
throughout the sampling periods (6 and 8 WAS)
(Table 3). At 6 WAS, ICSV1002 variety in variety
IT04K-217-5 supported fewer Striga count
compared to other varieties. While Local variety in
variety IT04K-217-5 supported fewer Striga counts
compared to other varieties. At 8 WAS, ICSV1002
variety in variety 1TO7K-25-3-3 and IT04K-217-5
supported fewer Striga count compared to other
varieties. The Local sorghum variety in cowpea
variety IT04K-217-5 supported fewer Striga counts
compared toother varieties (Table 3). There was no
significant interaction effect of cowpea varieties on
sorghum plant height in 2013 and 2014 throughout
the sampling period (6 and 8 WAS) (Table 3). Grain
yield was significantly (p < 0.05) different in 2013
and 2014. Sorghum ICSV1002 variety in cowpea
variety 1T04K-339-1 recorded higher grain yield in
both years compared to other varieties. Also Local
sorghum variety in cowpea variety 1T04K-339-1
recorded higher grain yield in both years (Table 3).



There were significant (p < 0.05) differences in days
to first Striga emergence in 2013 (Table 4). The
cowpea variety IT04K-333-2 delayed Striga
emergence at 5g Striga level when compared to other
treatments, while in 2014, there was no significant
effect. The Og level (control) had no Striga
inoculation hence no Striga emergence (Table 4).
There were significant (p < 0.05) difference in
interaction effect of varieties and Striga levels on
Striga count throughout the sampling period (6 and 8
WAS) in 2013 and 2014 (Table 4). In 2013, at 6
WAS cowpea variety IT07K-25-3-3 at 2.5g Striga
level recorded fewer Striga count compared to other
varieties, at 8 WAS fewer Striga count was recorded
in variety IT04K-217-5 at 2.5g Striga level compared
to other varieties. In 2014, fewer Striga count was
observed in variety IT04K-217-5 at 2.5g Striga level
at 6 and 8 WAS compared to other varieties (Table
4). There was no significant interaction effect of
varieties and Striga levels on plant height in 2013
(Table 4). At 8 WAS in 2014, cowpea variety IT04K-
217-5 at O0g Striga level produced significantly taller
plant height compared to other varieties (Table 4). In
grain yield variety IT04K-217-5 at Og Striga level
produced significantly higher grain yield in both
years compared to other varieties (Table 4). The
ability of Cowpea varieties IT04K-333-2 and ITO7K-
25-3-3 to hinder early Striga emergence compared to
other varieties could be ability of some of this
legumes to produces a radical growth inhibition
chemical in addition to the germination-stimulating
chemical which is found in them. This hinders the
attachment of the parasite radicle onto the sorghum
host plant. This finding is in consonant with that of
Tsanuo et al., (2003) who observed that in addition to
the germination-stimulating chemical, Desmodium
also produces a radicle growth inhibition chemical,
which hinders the attachment of the parasite radicle
onto the associated maize host plant.

The relatively high yield recorded by cowpea Variety
IT04K-339-1 when compared to other varieties
confirmed the ability of this variety to reduce Striga
attachment and it subsequent effect on the host plant
resulting in good host development and growth.
Ayongwa et al., (2010) earlier reported that parasitic
weed competes for water and nutrients as a root
parasite and in so doing crop growth is stunted and
yield are generally reduced. The highest grain yield at
0 g Striga level compared to 2.5 g and 5 g Striga
level might be due to establishment and growth of
sorghum plant under Striga-free environment which
translated into higher yield as also reported by
Kuchinda et al., (2003) that higher cob weight is a
better indicator of reduce effect of Striga on maize
yield.
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There was no interaction effect of sorghum
and groundnut varieties on day to first Striga
emergence in 2013. In 2014, significant interaction
effect was observed in sorghum variety ICSV1002
with groundnut varieties TE3, QH 243C, RMP-12
and RMP-91 which delayed Striga emergence
compared to other groundnut varieties (Table 5). The
Local sorghum variety in the presence of groundnut
variety TES, delayed Striga emergence compared to
other varieties (Table 5). There was significant (P <
0.05) interaction effect of sorghum and groundnut
varieties on Striga count in 2013 and 2014
throughout the sampling period (Table 5). In 2013,
sorghum ICSV 1002 variety in variety RMP-91
supported fewer Striga count at 6 WAS while at 8
WAS  sorghum ICSV1002 variety in groundnut
varieties RMP-91 and variety RMP-12 recorded
fewer Striga count compared to other varieties.
Sorghum Local variety in groundnut variety RMP-91
recorded fewer Striga count at 6 and 8 WAS
compared to other varieties. In 2014, sorghum ICSV
1002 variety in groundnut variety RMP-91 at 6 and 8
WAS recorded fewer Striga count compared to other
varieties. The Local sorghum variety in groundnut
variety RMP-91 recorded fewer Striga count at 6 and
8 WAS compared to other varieties. (Table 5). There
was no significant interaction effect of sorghum and
groundnut varieties on sorghum plant height in 2013
and 2014 throughout the sampling period (6 and 8
WAS) (Table 5). Generally ICSV 1002 variety in
variety RMP-91 recorded the taller plant height
throughout the periods (6 and 8 WAS) compared to
other varieties. Local variety in variety RMP-91 also
produced taller plant height compared to other
varieties. In 2014, same trend with 2013 was
observed (Table 5). ICSV 1002 variety in
Groundnut-11 Variety recorded higher grain yield
compared to other varieties. Local variety in variety
RMP-91 recorded the higher grain yield compared to
other varieties (Table 5) .There was no significant
difference in grain yield in 2014 (Table 5).

There was no significant interaction effect of
groundnut varieties and Striga level on days to first
Striga emergence in 2013 (Table 6). But in 2014,
there was significant effect with groundnut varieties
TE3 at 2.5g Striga level and QH 243C, RMP-12 and
RMP-91 at 2.5g and 5g Striga levels delaying Striga
emergence compared to other varieties (Table 6).
There was significant (P < 0.05) interaction effect of
groundnut varieties and Striga level on Striga count
in 2013 and 2014 throughout the sampling periods (6
and 8 WAS) (Table 6). In both years, RMP-91
supported fewer Striga count at 6 and § WAS at 2.5¢g
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Striga level (Table 6) compared to other varieties.
There was no significant interaction effect of
groundnut varieties and Striga level on groundnut
plant height in 2013 (Table 6). But 2014 was,
throughout the sampling periods (6 and 8 WAS)
(Table 6) RMP-91 at Og Striga level produced taller
plant height in both periods compared to other
varieties (Table 6). Grain yield in both years was
significantly higher with variety RMP-91 at Og Striga
level compared to other varieties. (Table 6).

The ability of groundnut varieties RMP-91, RMP-12,
TES and QH343C to hinder early Striga emergence
compared to other varieties could be ability of some
of this legumes to produces a radical growth
inhibition chemical in addition to the germination-
stimulating chemical which is found in them. This
hinders the attachment of the parasite radicle onto the
sorghum host plant. This finding is in consonant with
that of Tsanuo ef al., (2003) who observed that in
addition to the germination-stimulating chemical,
Desmodium also produces a radicle growth inhibition
chemical, which hinders the attachment of the
parasite radicle onto the associated maize host plant.
The fewer Striga count observed on groundnut
varieties RMP-91and RMP-12 could be attributed to
the germination and dead of some of the Striga seeds
in the absence of the host which is more fatal in these
trap crop varieties compared to other varieties used.
This in agreement with the findings of Botanga et al.,
(2003) that trap crops varied in their Striga
stimulation potential, some had high stimulation
while others had medium or low stimulation. The
relatively high yield recorded by groundnut variety
RMP-91 when compared to other varieties confirmed
the ability of these varieties to reduce Striga
attachment and it subsequent effect on the host plant
resulting in good host development and growth.
Ayongwa et al., (2010) earlier reported that parasitic
weed competes for water and nutrients as a root
parasite and in so doing crop growth is stunted and
yield are generally reduced. The highest grain yield at
0 g Striga level compared to 2.5 g and 5 g Striga
level might be due to establishment and growth of
sorghum plant under Striga-free environment which
translated into higher yield as also reported by
Kuchinda et al, (2003) that higher cob weight is a
better indicator of reduce effect of Striga on maize
yield.

CONCLUSION AND RECOMMENDATION

Based on the result obtained in the study, we
conclude that soyabean TGX 1448-2E, cowpea
IT04K-339-1 and groundnut RMP-91 were strongly
recommended for sowing in Striga — infested field

under crop rotation or intercropping system for
enhanced crop yield.
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