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ABSTRACT

Striga hermonthica (Del.) Benth. is o parasite on cereal and a limiting factor in achievin
optimum yleld In Infested arcas in Sub-Saharan Africa. The parasite seeds are stimulated tﬁ
germinate by root exudates from host and non-host planis as well as by synthetic germination
stimulants, However, legume cultivars vary In their ability to stimulate germination of S
hermonthica seed of same or different populations.  Objectives of this experiments was fo
determine by laboratory cut rooty assays of ten soyabean, cowpea and groundnut differences in
thelr abillty to stimulate ge

rmination of S, hermonthica seeds, However, the varieties of the three
trap crops used exhibited significant differences Jor the

Striga hermonthica seeds. Relative germination pe
1448-2E, cowpea variety IT04K-217-5 and s
waler) recorded the highest and lowe

ir ability to stimulate the germination of
reentage was higher in soyabean variety TGX
sroundnut variety RMP-91. The controls (GR-24 and
st germination percentages. The results obtained for the
different legume varieties screened suggested that there Is need to determine the inherent genetic
differences among these varictics used in this study so that breeding could be done for increased
stimulant production,
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INTRODUCTION

Maize andsorghum are the two most important cercal crops in Sub- Saharan Africa. Among '}he milhons.of

smallholdér farmers in the region, maize and sorghum provide the principal sources of ff)od and income upon which

rural livelihoods are based. To avoid continued reliance on food imports, cereal production shortfalls will need to be
"

met through raising crop yiclds, which hay been an on-going challenge. Cercals thus play a critical role in ensuring
food security in Africa (Senthilvel et al,, 2008),

Root parasitic weeds of the genus Striga conslitulcja major biotic constraint to cm':rcal prO(‘l(ucl‘lon in sub'-Sz:Illgzzn
countries, in particular pearl millet, sorghum and maize (Yonli et a'l.,.2010). Striga also atjlac ()":crlctr)(')pls' u:; i ‘%
upland rice, sugar cane and wheat (Amusan et al., 2008), lndc(fd, Stngalarc the .maj‘or an bpgrs}:s en Al;).lc [\r/liddle
production of these crops mostly grown on the hottest and driest marginal regions of su d a ;n;an n::ja, fadle
East and Jarge part of Asia (Parker, 2012). A Striga plant can produce tens of thousands o iny seeds an
remain dormant in the soil for many years (Nickrent. D.land Mussclman, L. J.,2004).

West Africa Striga has infested 17 million ha of arable land; 3million ha is rc'poncd in castern and l.b6 ml‘lllog hz: lxrr‘\

muu;hcrn Africa (Grc;;qcl 2004). Striga hermonthica is not particular to soil type or pH' and <:anC ca 'u?d ?:SSCS

"i';hter 50ils in West /;\frir,;a a3 well as on heavy clay soils in East Africa (Muhammed et al,; 200!).. rorl)aucl o

d:u: 10 élriga a(tucifff range from a few percent to complete crop fz;nlurc artlldddcpf:?d'lurggliy(;)lr\ ﬂ;(:l;c;;c: Cl(;sl 55000)
' Y tatributi d the Striga seed density in sol auss " Vs

. arie rainfall distribution, soil fertility an  the Str de : (hica

f’[{;d. \'/and’yl {5::,]‘:;{‘1’,,‘ has been c:slimal::d to exceed US$10 billion (Pf.-nmsu, 2015). More rcc?mly, SS 'h,crmr(:;cm .

b l“' ;ﬂﬂu?d ':niiﬁcd Jn‘: one of the seven most severe biological constraints to food production. Thus Striga p

a3 been ide % 5 s ) (Dt .
worrying problem to subsistence farmers with small land holdings (Pennisi, 2010)

. . ' . ) ) COn"Ol Of
Deployment of several management strategies, including quarantine u{\poscdl 'or'1d infested areas,
rII'EcI{Jrnl of farm equipment between infected and uninfected arcas, intensive herbicide app

lication has resulted in
the control of the witchweed (Van Mourik, 20

i 0‘
()7). Other control measures developed are breeding crops lhm"c,a??hc
be attacked by Striga (Abdalla et al,; 2010), imposition of suicidal germination in the field, before planting
be atlacke : ‘ 1] b

. |
: fot ot . e i the naturd
crops. Striga seeds present in the g0i) are induced to germinate by injecting cthylene l;);lns, lwllnclxdn;];r?snc(slic etourtk
e ox A SUCUS e . . e .
i }’I': 1o i%al response tied 1o host recognition and because no host roots are available ‘lll(l: ls.ct ] En Carmers i1
?z'r{o;)) i(:Z( ntrol of ethylene injection is an expensive method and not (;cncrﬂly n(rn:_n) c“lo m':: )'0”“:r udics
e ‘ - g » all seeds from the soil. .
‘ pu— Thea 5in + {hat, the method does not remove all sce : it
vy ations of Africa and Asia beside that, tnduce suicids i the pard
(’;Jdn?l&lg:‘c:}.y|¢;np derived from soil-borne pathogens could be used to induce suicidal germination of the p
Showed , - -
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2010). Some practices like trap-crops, use legume plant to

ce the seed bank and im i
\e adaptation of obligate parasitic weeds 1o respond

' to host plant excreted germination stimulants provide them
h an evolutionary benefit that ensures the seeds only germinate in the vicinity of active, viab|
lre recent studies have shown that germination of Striga is not host

: e host plant roots.
estors of sorghum and millet induce Striga seed g

specific but showed that not only do wild
ermination (Van Mourik, 2007), but also non-host plants,
iluding some tree species (Yonli et al.,

2010). Most of these non-host plants do not permit attachment of the
at germinated Striga seeds are not able to survive and reproduce, This
ination, contributes (o the reduction of the Striga seed population in the

sq Despite many control methods that have already been proposed, the infestation by this parasitic weed continues

(Ajrianjaka et al.; 2007).

Heever, for most African cereal growers, the most appropriate method would be one that uses a sir_nple and
inegnsive technique adapted to their farming systems. One such simple, yet promising control method, is the use

of In-hosts or trap crops. These crops have root exudates that stimulate Striga seeds (o germinate but the
gernated Striga plants cannot parasitize them.

MAEZRIAL AND METHODS

Thisudy was carried out in the microbiology laboratory of the }'j‘ederal University of Techno:)ogy I\/égmaé:‘l::
expepent was carried out in three sets involving the ten val:ietle:s;.of each- trap crops (soyadeax;,mmv;'rion or
grounut). The varieties and accessions were screened for l.heu ability to stimulate Striga seed g

vitroging the cut-root procedure as described by Lane and Bailey (1990).

The dign of the experiment was a completely randomized design (CRD) with four replications.

Procqire of the cut-root techniques

Sterilizati isi ion) of seeds ' .
Sl‘?}ze miicea;l:'::g;:é;li’;:;f: .glllig:z(;teds )were sterilized with 1% solution of s?dlum ll:);pa(;;::tl;)ggg al;)a tl:;;.yr-n;ge ,:15
to 1005 with sterilized deionized water. The sterilization c:jf it;.lscl) (i;?s‘::;sd;nze }c)); :zl:;: ey Sepamicly; 0 s
e ¢ Soclen h)clip(;'cl}'] l?‘lr:'::e ri(;:lu::;):. ?]V';se ps(:ll::‘ion was drained off 1oget}'1er with ﬂoafingd seigsﬁ?&i
‘hor?“éy ﬂl'\C_l !Cﬁ o 0then added 1o the seeds and the mixture was poured into funnels line ]w]labe]led
e e “(’135 over night. All the filter papers containing seeds for drying were properly
pAafFl)::‘d}');e t::: .Sv'lli;;alesgetc?s v?ére ready for pre-conditioning and the crop seeds ready for planting.
\
|

‘(;)) tand }'e-conhditloninng{S'i' :xr-liflfes:;(:ﬂl disks of glass fiber paper. The disks were put in a wide petri dish and
slanda punch was use

i standard punch were arranged in a 9 cm petri d.lSh for
i, rled e AbC lsl?a?r;?n;r?iﬂlesrk;af;::n waas placed 1?1 a sLeriliz_ed 11 cm.petri dll:l; T)g ??;le’r;]e]:
conditiorg, Two pieces of ] : el sterilized by wiping with cotton wool moistened v\{llh met ); ate per m e,
e i yoter, The p.efrl o 'vyasd forceps and arranged in circles to cover the moistened fi tezl plfl?ed -y
fhg Slwers picked with steretes arried to a sterile hood.The sterilized Striga seeds were t.henl ;1 o
petri dishi The petri dishes were lh?n lche setri-dish. The lids of the petri dishes were sealed wn}h a] orz;nurryn iy
pre-arrang glass ﬁber‘paper dlsksdmbbin gpto conserve moisture, ’I‘heo dishes were “{rapped “'nLh geukT(M e
(l;ara ﬁlnl;d'c} imfdm;e:ipif:ﬁrm: incubator at a temperature of 28°C for conditioning for two w
sheets to elude light an 4

in the dark

i the trap
ith 1 kg each of topsoil, waler?d and labeled and

On the sariday, plastic.pots or polybess e rfwg"g)wweeks, gAﬁc'f which, the seeding was b m:eees(ﬁgfo; o
CYOPS’SCCd;own e allwa loe,y:z;r watered during the period. Before harvesting the tm_;l)1 cr3 gm o Gilfad
experimenthe trap crop S.cedsl vr{ninium foil and stored. These rings were made by mfe;asur|Cigrcumrmncc o
d:arr'ne!cr rik were made with ﬁ; u inum foil sheet was then wrapped round a marker oh-cm o EGEE
folding it iftwo. The folded a “r;; is circumference). After wrapping the foil around the malr m, e end of the
e S"W;rh:arl:zm‘;nnrk:;;;:; u,/iﬂx cellotape. The ring was carefully pulled off from the tap
was cut othd edges

marker and jred.

| . iment was sel up as
531 Sde'l‘p’of '31’;,':5;,"';235 and growing test crop seedlings for 2 weeks, the exF}crlm
er conditiing the S : _

follows: ! ;
Trap crop seling was harvested with care to avoid damaging the roots |
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. rop Sciesce S - ALa
- s e ™% 1 % Ma
The roots were Carefully washed with water 1o corm . .
2 1 . - . SO
The roots were kept i a petn dish and + . , i
Before the above sieps, stenlized 9 cm petrs dichos o o S0 TORE ronght into the laboraron
. - v “r ¢ ) . i s e | 5 o,
momstened with distilled water and 2 e dinm ] - o e T S Teatmamn S
in the petr1 dish The pre<ondin R manienad
> a <t [ac{' fc”t—\ Tha Al trom the inty
mms sichn - e 1he CISKS CO¢ ) aoin I .
rows 01 the double lz:.\:: olist -.—‘:.:‘_: &1 : - R A =0 Do I ANA ATangdd m 4
foil ring in the center to the edge of the pem dish The . N J WO i Anmmimam
; 2 The olazs Shew dickc oiaahin g oo N
row, and the final disk also touched the aluminium 37 <. T TS HOET G5KS were toucding each other in the
e —_——— el mT
. o -
After this, the root of the 4 day old seedlinzs of the = CIOP Was ¢t o ¢ ~ y in )
: ' a . . s S TP WIS O mo tmy predes (about ': om in leneth) vsine @
sterile surgical blade and ig root pieces weichad o Som— tha 0 ITY PRRS (3000 T om0 fength) using a
L, i s = UUVO X OUp. 1018 W3k wTered i @narara abimyinae ~
and properly labelled. The g weizht of root pisces was aloees . .t S WYSPPOG W Scptrai: Shininum foll
- S 3 i~ = AVRR PSR WIS DA I e gentre afF tha = Trchas | I
- : m the cenme of 1 dishes Using a mi
pipeste, 300ul of distilled water was 2ddad 10 e rooss - S o Coware OF the: poanl dishes. Using 2 micro
h - el = IV W provide ¢nough weming 0 enzhla difuion of root
exudates across the filt=r paper to the Strizas s22ds. In othe s Fichac tha o N
S . ST oSS L OO PO Aashes, the roos were replacad with aither 300al of
a chemical stimulant, (GR-24, one of the aloen L

sterile deionized water. These represem

Sl

3 pem
bat 2 hou il e i . P
medlgt:,x or after 72 bc:,m and 'ne“ ed \_u:ie.‘. d.:;_:e:m;: microscope. Both germinated and ungerminated Striga
see ere counted using a counter. The last disk in the row weas discarded, because they could consistenth record

Very poor or no germination of Srriga seeds.

Data collection and Analysis
After 72 hours, the Petri dishes were removed from the incubarion 2nd view I
germinated and ungerminated Striga seeds wers counted. From the daia collected. th

Actual percentage germination of S. Aermonthica seeds by test crop (3%) or GR-24 (F2).
_. Number of germinated seeds .
Total number of seeds incubated 100 . .
“
Relative germination (%) “
Actual % germination (%)

" Actual % germination with GR — 24

Collected data was square-root iransformed and anzalyzed using Gensizt. Dara was analyzed for each run separatel
because the percentage germinztion of Striga hermonthica seed by test crop could differ with run

X109

RESULTS

Among the varieties of soyabean screened in their ability to sumulzte in-vizro seed germination in S. rermonthion.
The relative germination percentage was highest in variery TGX 1448-2E (30.14%2). Followad by higher percentage
recorded in variety TGX1835-10E (19.40%) and TGX 1019-2EB (18.87272) while the lowest germination
percentage occurred in variety TGX 1987-10F (3.92%%), TGX 1987-96F (9.45%) and TGX. 1937-1F (3.09%) (Table

1).

GR-24 and water gave the highest and lowest relative gertginalion percentage (%5) of Striga \‘\\L\ (100% and 0‘_:-}.\,\\
respectively) . In the soyabean three sets (runs) of experiment, the set two (2) had a superior percentage of seed
germination (27.29%) when compared to other sets (I. and 3) (1 7.-39% and 14.-!0_%) gTab‘-le 1. .

In the cowpea varieties screened in their abiliry to sumula-te in-vitro .see—d germination in S. hermon ,:3,-‘\, (Table 2)
The relative germination percentage was highest in variety ITO4K-217-5 (10.842%) (Table 2). Higher n-l;m\‘f
germination percentage was also observed in variety ITO7K-25-3-3 (.9..\ %) and 11114};-3:‘\_0:] (0:._:4.‘).;\ (Table D)
compared to the lowest relative germination percentage observed in variety ITO4JRK~03-3 (2.03%) and lower
percentage recorded in variety ITO7K-237-2-1 (3.31%) and ITO7K-293-3 (3.23%) (Table2). GR-24 and water ga\e
the highest and lowest relative germination percentage of Striga seeds (100% and 0.03% respectively) (Table 2).

In the cowpea three sets (runs) of experiment, the set two (2) had a sup<rior percentage of seed gc‘m\in‘mi_ot?
(17.65%) when compared to other sels (1 and 3) (10.9¢ 90 a{ld l?.) %) (Table 2). In the gmgndnm varieties
‘screened in their ability to stimulate in-vitro seed germminon in S herpromhim_. The relative gcmuuuﬂ@\
percentage was highest in variety RMP-91 (13.04%) ST?ble 3). H:gher relative germination percentage Wwas ;\‘l.“‘
observed in variety RMP-12 (1 1.95%) and TE3 (IO.l‘.v?o) (Table 3) compared to the lowest relative germination

i
|
|
t
!
!
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R ARRB (3.79%) (Table 3). (1:217%) and lower percentage recorded in variety K-H241D (1.69%)
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GR-24 .and water gave the highest and lowest relative germination percentage of Striga seeds (100% and 0.149

res_pectwe]y) _(Ta.ble 48). In the groundnut three sets (runs) of experiment, the set two (2) had a superi WA
of seed germination (16.54%) when compared to other sets (1 and 3) (11.20% and 13 90%) (Tablf 3)lO(r)pelrhcertl)lag'e
of their efficacy to stimulate seed germination of Striga hermonthica, the soyabean CO.Wpca and oun'd nl e basis
tested may be grouped into three, High stimulant, mo . ETONDCOUY varjelies

derate stimulant and low stimulant i i
e el production as shown in
Tables 4 for soyabean varieties, Tables 5 for cowpea varieties and Tables 6 for Groundnut varieties. The varieties

of sOyabe:an, cowpea and groundnu! selejcted as high stimulant producers need to be further investigated with S.
hermonthica strains from other locations in Nigeria due to reports of strain variation in S, hermonthica.

CONCLUSION AND RECOMMENDATIONS

Among the soyabean varieties, (TGX 1448 - 2E, TGX 1835 - 10E and TGX 1019 - 2EB) TGX 1448 - 2E showed
best performance in the laboratory. In cowpea (ITO4K -217-5, 1TO7K-25-3-3, 1TO4K- 339-1) IT04K-217-5

performed best and among the groundnut high stimulant varieties (RMP-12 and RMP-91) RMP 91 showed the best
performance.

Among the soyabean, cowpea and groundnut trap crops screened soyabean variety TGX 1448 — 2E, cowpea
varieties ITO4k — 339 — 1 and ITO4k — 217-5 and groundnut variety RMP-91 could be recommended as best
varieties for use to control Striga under intercropping system. It is also recommended that screening of the potential
trap crops varieties be done for different Striga hermonthica populations from different location representing
variable Striga genotypes in order to determine their ability geographically.
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varieties, GR-24 and water

Varie Actu ination (¢
ty Ad (:llmc)iermlnallon (%) IS(:tlzzlri\:/;)Genninalion (%)
1
1 TGX 1937-1F 2.92 ?2.97 g.ss 2/1:;“ 411 2 ?6 3 ey
3 TGXIBTIOF 067 461 307 28 geq s 55 1o

4 TGX1990-45F 6,00 1455  3.03 7.86 8.46 18.28 4% ?ogi
5  TGX1987-62F 6231 1409 342 7.94 8.89 17'70 541 10.61
6  TGX1987-96F  3.42 1417 3.62 707 4.8 1780 573 o 457
7 TGX 1448-2E 1574 3806 1290 2223 2220 4781 2042 3014
8  TGX1835-10F  13.04 2075 868 1416 1839 2607 1374 1940
9  TGX183020E 1013 2121 1347 1174 1429 2665 6.3 15.69
10  TGX10192EB 1066  33.02 53] 1633 1504 4148 008  18.87

GR-24 7090 7960 6318 7123  100.00 100.00 100.00  100.00

WATER 0.16 029 0.14 020 023 036 022 027

MEAN 1325 2239 954 1480 1749 2729 1440 ~ 20.00

Table 2: Actual percentage germination of Striga as induces by Cowpea varieties, GR-24 and water (Square-

root transformation Y + 0.5).
Variety Actual Germination (%) Relative Germination (%)
Set (run) Set (run)
1 2 3 Mean 1 2 3 Mean
ITO4K-217-5 3.70 13.3 4,93 7.31 5.51 19.83 7.19 10.84
1T04K-227-4 2.60 8.10 3.79 4.83 3.87 12.08 5.52 7.16
ITO7K-210-1 1.49 6.90 3.34 3.91 222 10.29 4.87 a9
ITO7K-25-3-3 3.58 11.96 3.66 6.40 5.34 17.83 5.33 9.5
ITO7K-273-2-1 0.44 3.87 " 281 2.37 0.66 5.77 4.09 3.51
ITO4K-333-2 2.36 10.13  3.87 5.45 3.52 15.10 5.64 8.09
ITO4K-339-1 3.66 11.47 3.95 6.36 5.45 17.10 5.76 9.44
IT04K-405-5 0.24 3.23 1.90 1.79 0.36 4.82 2.77 2.65
IT07K-293-3 2.89 242 296 2.6 431 3.61 4.65 4.19
0 ITO7K-318-2 0.10 3.54 2.74 2.13 0.15 5.28 431 3.25

GR-24 67.10 67.07 68.56  67.58 100 100 100 100
WATER 0.03 0.03 0.00 0.02 0.05 0.05 0.00 0.03
MEAN 7.34 11.83  8.54 9.24 10.94 17.65 12.51 13.70
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rermination of ¢ o
a_vanl dvanelncm o Sriga py G .
are-root transfor “\l[q!-,!_g_lg X;‘u_;p;;i)w%%m" " Induced by Ground nut varieties, GR-24 and water
Actual (A_?milmtion oy
Variety Set (run) T — Relative Germination (o)
1 Sct (run)
TE 3 3.95 %) 87 2 Mo | 2 3 Mean
b s - 7.68 7.1 .
KH241D 0.27 342 0.05 ! 5.62 13.37 11.4 10.13
' ' 1.25 0.38 4.63 0.07 1.69
QH243C 3.87 7.57 4.47
i o ; 5.3 5.51 10.25 6.68 7.48
- 0.56 6.68 2:12 3.12 0.79 9.05 3.17 4.33
R 0.46 1.57 5.7 2.58 0.65 2.12 8.61 3.79
D ,
RMP-12 4.84 1147 897 8.43 6.89 1554 1341 11.95
RMP-91 4.38 14.63 8.74 9.25 6.23 19.82 13.06 13.04
Groundnut-23 3.91 6.47 3.54 4.64 5.57 8.77 5.29 6.54
0 Groundnut-11 0.16 2,19 0.29 0.88 0.23 2.97 0.43 1.21
GR-24 70.23 73.8 66.9 70.31 100 . 100 100 100
WATER 0.02 0.16 0.11 0.096 0.03 0.22 0.16 0.14
MEAN 7.85 12.2 93 9.01 11.2 16.54 13.9 13.87

Table 4: Grouping of soyabean varieties on the basis of their cfficacy to stimulate seed germination in S.
hermonthica.

High stimulant production varieties ~ Medium stimulant production Low stimulant production varieties

(Group 1) varieties (Group 2) (Group 3)
TGX 1448-2E TGX 1830-20E TGX 1987-10F
TGX 1835-10E TGX 1986-2F TGX 1937-1F
TGX 1019-2EB ', TGX 1990-45F TGX 1987-96F

» TGX 1987-62F

Table 5: Grouping of cowpea varieties on the basis of their efficacy to stimulate seed germination in S.
hermonthlica.

High stimulant production varieties  Medium stimulant production

Low stimulant production varieties

(Group 1) varieties (Group 2) - (Group 3)
1TO4K-217-5 - 1T04K-227-4 ITO7K-273-2-1
ITO7K-25-3-3 ITO7K-210-1 1T04K-405-5
IT04K-333-2 IT07K-293-3
1T04K-339-1 ITO7K-318-2
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