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ABSTRACT: Soil samples from plots with different cropping history were evaluated to determine their effect on
secondary Striga infestation. The experiment was laid out in a sphit plot design with 13 treatments, organised into four sets
consisting of 3 treatments of similar cropping practices and replicated four times. A fourth treatment, common to all sets.
was soil prior to cultivation (TO). The soils were kept in three litre pots, infested with 3000 germinable seeds pot of
S.hermonthuca seeds from the test locations. Data taken were, emerged Striga hermonthica on sorghum on weekly basis,
maximum emerged Striga per pot and sorghum stover weight. Statistical analysis was done on set-basis. Data were
subjected to analysis of variance using the General Linear Model of SAS, subsequent mean separation was by Duncan
multiple range test.

Results showed that soils after amendments, and after legume rotation alone had significantly (P < 0.05) higher maximum
emerged Striga than soil prior to cultivation. From 4 - 6 weeks after planting (WAP) the sorghum, all treatments had
significantiy higher emerged Sirige than soils after poultry amendments. From 8 12 WAP, all treatments had
significantly (P = 0.05) higher Striga emergence than soils prior to cultivation irrespective of the crop used in rotation.
Results indicate that the carry-over effect of one season cropping along with soil amendment with either poultry manure or
urea stimulated secondary Striga germination. Results also suggest that continued legume rotation over a period of time
coupled with soil amendments could increase soil fertility to reduce Strigu incidence.
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INTRODUCTION

Striga parasitism on cereals is one of the serious
constraints to cereal production in sub- saharan Africa.
The Food and  Agricultural  Organisation  (FAO)
estimated an annual loss due to Striga spp. parasitism to
be approximately US$7 billion which is detrimental to
the lives of over 100 million African people (M boob,
1986) The use of legume as a trap crop for Striga
hermonthica control has been suggested by several
authors (Parkinson e «f., 1988). Soybean preceding
maize crop has been shown to reduce Siriga seedbank in
the soil depending on the variety and duration of rotation
(Talleyrand er /. 19940 Ariga. 1996; Berner et of
1996a: Berner er «/.,1996b). l.egume rotation operates
through two major mechanisms: (1) suicidal germination
of Striga hermonthica seeds in the soil. and (2) soil
suppressiveness. Suppressive soils are defined as those
soils in which disease development is suppressed even
though the pathogen is introduced in the presence of a

susceptible host (Baker and Cook, 1994). Natural biotic
suppressiveness is widespread in Nigeria, including soils
from Striga hermonthica infested areas (Berner e ul..
1996a). Rotation cropping with a selected legume a year.
has been shown to be effective in Strigca hermonthica
control «(Berner ¢t al., 1996a). Eplee and Norris (1990)
also reported 90%0 reduction in S . asiatica using cotton in
a single season. However, reports by Ramaiah (1981),
Robinson and Dowler (1966) show that at least three
vears of rotation are likely to be needed for benefits in
Striga control.  Good  soil  management practices
involving the use of crop residues and organic manure
have been reported effective control measure against
Striga (Hosmani, 1978; Chidley and Drennan, 1987).
Vogt er af (1991) observed that Srriga  infestation
decreased with increasing organic matter of the soil and
that organic matter content seemed to be the most
important factor which preserved the soil fertihty. Since
soil microbial biomass flourishes better in a medium rich
in organic matter, organic or inorganic soil amendments
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Table 1: Cropping history of plots where soil samples (treatments) were collected for experimentation Table

S/N_ Treatment code _ 1999
1 TIPM Soybean(TGX 1448-2F)
2 TI1UR Soybean(TGX 1448-2E)
3 T1 Soybean(TGX 1448-2F)
4 T2PM Cowpea (1T90K-277-2)
5 I2UR Cowpea (IT9OK-277-2)
6 T2 Cowpea (IT90K-277-2)
7 I3PM Sorghum (Mokwa local)
8 I3UR Sorghum (Mokwa local)
9 I3 Sorghum (Mokwa local)
10 [4PM Fallow
11 T4UR Fallow
12 T4 Fallow
13 10 Pre-cultivation soil.

PM - Poultry Manure amendment

may increase soil suppressiveness to Striga hermonthica
and also improve soil conditions to increase yield of
subsequent cereal .

This study investigated the effect of soils after different

_rotational cropping and. soil amendments on secondary

Striga infestation. Thus, the carry - over effect of a
particular cropping pattern on secondary Siriga infestation
was assessed.

MATERIALS AND METHODS

Soil samples were collected prior to cultivation. after first
vear cropping. and at the end of the season of the second
vear (Table 1) to evaluate their effect on secondary Strigu
infestation. The experiment was laid out in a split plot
design with 13 treatments replicated four (4 ) times with
location as main plots. Treatments were organised into four
sels consisting of 3 treatments of similar cropping practices.
A tourth treatment that was common to all the four sets was
sotl prior to cultivation (TO) and this served as the control.
Sails prior to cultivation in 1999, along with soil taken from
the tour treatment plots of 1999, and soil collected early and
at the end of year 2000 cropping season were stored prior to
use in a cold room at temperature of 10°C. The soils were
hept in three litre pots. All pots were infested with S.
hermonthica seeds trom the test locations at the rate of 3000
cerminable seeds’pot. Infestation was effected by removing
half’ of the soil content in cach pot and mixing thoroughly
with the estimated and weighed S hermonthica seeds. Data
taken were on, emerged Striga hermonthica on sorghum on
weehly basis,  maximum emerged Srriga per  pot and
sorghum stover weight. Samples were taken from soils used
for experimentation replicated three times and subjected to
chemical analysis in the lITA Ibadan soil analvtical
laboratory.

___ Cropping history

_I_O_()_}E;L_IZN.H’Ei Poultry manu'rérfsraréhﬁ—rﬁ -
100K gN'ha Urea + Sorghum

100K gN 'ha Poultry manure + Sorghum
100KgN/ha Urea + Sorghum

100K gN/ha Poultry manure + Sorghum
100K gN'ha Urea + Sorghum

100K gN 'ha Poultry manure +Sorghum
100K gN'ha Urea + Sorghum

— Urea fertilizer amendment

Statistical analysis was done on set-basis. Data were
subjected to analysis of variance using the General
Linear Model of SAS (SAS 1999), subsequent mean
separation was by Duncan multiple range test.

RESULTS

Chemical analysis of soils revealed that soils amended
with poultry manure had significantly (P < 0.05 ) higher
P (Phosphorus) than all other treatment soils. No
signiticant  differences were observed between the
different sets of treatment with respect to nitrogen and
potassium (Table 2). Location effect was not significant
(P - 0.05) and result is presented across location. Soil
after sovbean cultivar TGX 1448-2E rotation (T1), after
poultry amended TGX 1448-2E rotation (T1PM) and
after urea amended TGX 1448-2E rotation (TI1UR)
compared to pre-cultivation soil (T0) on maximum
Striga emergence. It showed that TIPM, had

significantly (P < 0.05) higher Striga emergence (3.88)

than TO (2.73), but this was not significantly different
from T1 and TIUR (Fig. 1). Striga emergence from the
different treatment combinations varied with time. At
4WAP, all treatments had significantly (P - 0.05) higher
Striga emergence than TIPM. At 6 & 8WAP, TIPM was
not different from the other treatments but TIUR had
significantly higher (P - 0.05) Striga emergence than
I'0 but from 10WAP to 12ZWAP, TIPM and TIUR had
significantly (P < 0.03) higher Strigu emergence than T0
(Fig. 8). With regards to soil from poultry amended
ITOOK-277-2 early cropping rotation (T2PM) had
significantly higher (P = 0.05) Striga emergence (4.29)
than 10 (2.75) . and urea amended IT9OK-277-2 early
cropping rotation T2UR (3.01) (Fig. 2).
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Table 2. Macro-nutrients composition of experimental
soills

SOIL N % P mg/kg K emol/kg
T1PM 0.033 72.44 0.10
TIUR 0.031 11.63 0.10
Tl 0.028 11.23 0.10
TO 0.028 11.76 0.13
LSD 05 NS 16.73 NS
T2PM 0.033 56.20 0.10
T2UR 0.031 11.76 0.10
T2 0.029 10.13 0.10
TO 0.029 11.76 0.13
LSD s NS 20.79 NS
T3PM 0.033 54.20 0.10
T3UR 0.029 16.80 0.10
T3 0.027 17.23 0.10
TO 0.029 11.77 0.13
LSD g5 NS 38.33 NS
T4PM 0.029 67.20 0.10
T4UR 0.023 14.33 0.13
T4 0.023 15.16 0.10
TO 0.029 11.76 0.13
LSDges - NS 2091 - - NS

TO =Pre-cultivation soil;

T1 = Soil after soybean cv TGX1448-2E rotation, TIPM
= Ti+ Poultry amendment, TIUR = TI+ urea
amendment

T2 = Soil after cowpea cv IT90K-277-2 rotation, T2PM =
T2 + Pouliry manure amendment, T2UR = T2 + urea
amendment

T3 = Soil after sorghum cropping, T3PM = T3
+Poultry manure. amendment, T3UR = T3 +

urea amendment.
T4 = Soil after fallow, T4PM = T4 + Poultry
amendment, T4UR = T4 + urea amendment;

At 6 & 8 WAP, T2 had significantly (P < 0.05) higher
Siriga emergence than all other treatments but from 10WAP
to 12WAP T1PM had significantly (P < 0.05) higher Striga
emergence than all other treatments (Fig. 9). In sorghum
cropped plots, soil from poultry amended continuous
sorghum cultivar ‘Mokwa local’ cropping (T3PM)
supported significantly (P <0.05) higher Striga emergence
(4.17) than TO (2.75), but emergence in this soil did not
differ from T3, and T3UR (Fig.3). At 4WAP sorghum
cropped soil, urea amended sorghum soil and precultivation
soil had significantly (P < 0.05) higher Striga emergence
than T3PM. At 8WAP however , T3PM had significantly
(P < 0.05) higher Striga emergence than TO, but the former

was not different from all other treatments. From
10WAP to 12ZWAP, T3PM consistently had significantly
higher Striga emergence than TO (Fig. 10)

In fallow soil from poultry amended plot (T4PM) had
significantly (P <0.05) higher Striga emergence (3.80)
than TO (2.75). but was not different from T4, and
T4UR (Fig.4). At 6WAP, T4UR & T4 had signiticantly
(P < 0.05)  higher Striga emergence than T4PM and
TO, but from I10WAP, T4PM consistently had
significantly higher Siriga emergence than TO, however,
the former was not different all the other treatments (Fig.
11). Soil after soybean cultivar TGX 1448-2E rotation
(T1) and after poultry amended TGX 1448-2E rotation
(TiPM) and after urea amended TGX 1448-2E rotation
(T1UR) compared to pre- cultivation soil (T0) on stover
weight showed that TO had significantly (P < 0.05)
higher stover weight (10.96g/pot) than TI (5.77g/pot)
and TIUR (5.14g/pot) but not different from TI1PM
(8.32g/pot) (Fig.5). Soil after fallow (T4) and after
pouliry amended fallow (T4PM) and after urea amended
fallow (T4UR) compared to pre- cultivation soil (T0) on
stover weight showed that TO had significantly (P <
0.05) higher stover weight (10.96g/pot) than T4PM
(6.01g/pot), T4 (4.79g/pot), and T4UR (5.55g/pot) but
the latter were not different from each other (Fig. 6).

Soil after continuous sorghum cultivar ‘Mokwa
local’ cropping (T3) and after poultry amended
continuous sorghum cultivar ‘Mokwa local’ cropping
(T3PM) and after urea amended continuous sorghum
cultivar ‘Mokwa local’ cropping (T3UR) compared to
pre- cultivation soil (T0) showed that TO had
significantly ( P < 0.05) higher stover weight than
T3PM, T3UR, and T3 but the latter were not different
from each other (Fig. 7). A similar result was observed
with soils after cowpea cultivar ITOOK-277-2 early
cropping rotation (T2), after poultry amended 1T90K-
277-2 early cropping rotation (T2PM), after urea
amended IT90K-277-2 early cropping rotation (T2UR)
compared to pre- cultivation soil (T0).

Discussion

The stimulation in Srriga seed germination observed
with poultry manure amended treatments over soil prior
to cultivation, may be due to the enhancement of
activities of ethylene producing bacteria which possibly
stimulated Striga to germinate in the presence of the
susceptible host. Goodlass and Smith (1978a.,1978b.)
observed that there exist a close correlation between
microbial ethylene production and organic matter
content in soils.

The trend across periods of observation where poultry
manure amended soils irrespective of the rotational crop
significantly had lower Striga emergence relative to all
other treatments at the early periods after sorghum
planting and the dramatic turn Wwith poultry manure
amended treatment having significantly higher Striga
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emergence than soil prior to cultivation but sometimes not
different from urea amended soils from later periods atter
sorghum planting, may be connected with the slow release
of N by pouliry manure and the enhancement of ethylene
producing bacteria associated with soil with  organic
manure. The ethylene possibly stimulating Strige seed
germination in the presence of sorghum (a susceptible host)
and thus increasing Srriga emergence. Goodlass and Smith
(1978a; 1978b) observed that there exists a close correlation
between microbial ethylene production and organic matter
content in soils. Since ethyvlene is able to induce Striga
germination. ethylene produced by micro-organisms could
contribute to germination of Striga seeds more-so m the
presence of a susceptible host (sorghum). Kranz (1997)
reported ethylene-emission of soils from compound fields
much higher than bush fields with regards to the soils of
northern Ghana. Saunders (1933) had found that manured
sorghum plots had 40% more Strigu plants above ground
than unmanured plots. Sherif and Parker (1986) also found a
stimulatory effect of poultry manure on Striga emergence.
The significantly higher stover weight with precultivation
soil over soil amended with poultry manure may be due to
the stimulatory effect of poultry manure on Striga
emergence and hence higher parasitism and consequent
lower stover weight. Pre-cultivation soil had significantly
higher stover weight than soils after legume rotation, and
after urea amendment. This may be due to the absence of
suicidal factor of the trap crop, which could not be carried
over to current Striga seeds infestation, leaving only the
fertility factor which was minimal but possibly enhanced
Striga germination hence higher parasitism and lower stover
weight. However, the case of urea amended soil may be due
10 the residual effect of added N from the previous season
which again was minimal. Pieterse and Verkleij (1991)
observed that in very infertile soils, N- fertilizers may
stimulate Striga infestation.

The significant difference between treatments may be as a
result of the high P content of the poultry manure introduced
as amendment. However the significant difference with P
and K may not have any eftect on the results obtained with
the treatments. Raju er «f, (1990) found that K promoted
stimulant activity only 1n the absence of N; the presence or
absence of P in the growth medium did not affect Striga
sced germination probably due to the inability of this
element to interfere with the production or the activity of the
stimulating substance from the host plant.

T'his study indicates that the carry- over effect of one season
legume rotational cropping and either additional poultry
amendment or urea amendment is stimulatory to secondary
Srriga seed germination and suggests continued rotation of
the legume and additional soil amendment and cereal
cropping over a considerable length of time to improve the
soil fertility status and reduce Striga incidence.
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