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ABSTRACT

To evaluate the effects of leaf mulches from tlegeminous trees and genotypes, fifteen sorghumsamms were
studied in plots inoculated with seeds of root paraStriga hermonthica during wet 2006 at Moutoarfworthern
Cameroon). The same genetic material was screenpdts trials during the 2007 cropping season irablgndéré
to assess their varietal response to Striga intésta In pots and in field, results showed thataag cultivars
differed significantly with respect to number ofezged Striga plants. Under high and uniform infésta, three
promising varieties namely S35, CS54 and Défé @afestantly recorded low number of parasite plams éow
host damage score. Mature plant resistance was etgoessed by delay of parasite emergence andifinitof its
development, low reduction in sorghum growth anddpction (dry matter and grain yield) in comparisaith
susceptible varieties. Globally, in pot trials, it infestation reduced sorghum height, panicleghtiand grain
yield by 36.6%, 33.7% and 56.5% respectively inmamison with uninfected control. Application of feaulches
from leguminous trees decreased Striga emergente&%3 at maturity), and host damage (20.47%), and in
contrast, increased sorghum height (22.36%), dryttenaaccumulation (25.15%) and grain yield (23.25%)
Fertilization of resistant sorghum genotypes furtteluced Striga emergence and partially mitigaitsdeffects on
sorghum vyield. Adoption of an integrated approadita@npassing high yielding Striga resistant andetant
varieties combined with use of organic fertilizatimay provide a cheap and easy to apply metho8tiiga control
under low-input farming systems.

Key words: sorghum varietiesStriga hermonthicaresistance, organic fertilization, northern Caooer.

INTRODUCTION

Sorghum $orghum bicoloil.. Moench), an important staple food crops, isngrdy subsistence farmers on more
than 48 million hectares in sub-Saharan Africadll,In the semi-arid regions of Cameroon, sorghuaing are
used for human food, beer and feed for animals;pthat stem and foliage are used for green shop, sikage,
building material and pasture while plant remaime ased for fuel [3]. The crop productivity is, hewer,
constrained by the obligate parasitic witchwegtliga hermonthicgDel.) Benth., a scourge of cereal crops, which
takes up assimilates and water from their hostuinchaustorial connections [4]. Yield losses vagyirom 10 to
100% depending on crop cultivar and infestatioreletiave been reported [5, 6, 7]. In Northern Camey yield
losses have been estimated to averagely 40%, talifdss can occur in some years in area of heaf@gtation [4].

In view of the fact thaBtriga can cause hunger and poverty, effectgga control and management has become
imperative, in order to maximise cereal yield, amgrove the socio-economic well-being of people.
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Several options, including the use of hand pullsail fertility improvement, chemical control, trapops rotation or
intercropping, biocontrol, and resistant or toléraarieties have been recommended for controlBigga in
farmers’ fields [2, 8, 9, 10]. In developing coues; most of methods available to date have bestiycand beyond
the means of farmers [4, 11, 12]. The diversitythed farming systems in Africa and that of the pieakave
rendered the use of a single control method intifed13]. At present, efforts are being made te\aate the
parasitic weed problem in the badly infested siiteugh host plant resistance and improvement ibfesaility [3,
14, 15]. A number of basic resistance mechanisn®rigaincluding low stimulant production, mechanical lens
to Strigaingress, antibiosis and hypersensitiviigye been suggested in sorghum [9, 16, 17]. Mesgarch works
outlined that the severity &trigaparasitism increases under low soil fertility [18]. Land depletion and declining
soil fertility due to shifting cultivation and deaing in fallow periods are increasingly viewedagical problems
affecting agricultural productivity and human wedfan Sudano-Sahelian zone of Cameroon [4]. In &héa, the
continual cultivation of susceptible cereal cropads to the production of mo&trigaseeds (ca. 500,000 per plant)
and results of unintentional contamination of fi§2d 9]. The cropping system based on high frequerfccereals
with limited legumes in the rotation and in comhioa with limited use of fertilizers for fertilityworsened the
Strigasituation [4, 20].

The use of resistant varieties and the improvenuénsoil fertility appear as the most appropriateame of
combatingStriga in resource-poor farming systems [11, 21, 22, Z8l reports are available on the reactions to
Strigainfestation of the main sorghum varieties and tanes cultivated in northern Cameroon and on tfezsf of
organic fertilization on the parasite control. . hermonthicds an obligate out-crossing parasite, it presents
different strains adapted to a wide range of ctams environment [24, 25]. This study was therefmeducted to

(i) examine the response of fifteen sorghum popmratfor traits associated with resistancestchermonthica(ii)

and determine the effects of organic fertilizerSirigaincidence and sorghum grain yield.

MATERIALS AND METHODS

Plant material

The sorghum varieties used in this study comprgmaen improved lines (CS-54, CS-61, CS-95, CS-C&L210,
S-35 (MRV-35), Gueling) and eight indigenous grgenotypes representing the types widely grown inydMa
Danay division (Ajagamaari, Défé Gala, FaragawsdrésPanaré, Majeeri, Njigaari, Schawchai, Yaassé).

Field Experiment

A field experiment was conducted during wet 2008vimutourwa, northern Cameroon (latitude: 09° 045’
longitude: 11° 774’ E; altitude: 868 m) in a 756 amea (25 m x 30 m). The soil of the experimenital is sandy
clay with 8.00 mg kg organic matter, nutrient-depleted and pH 5.77. @lheate of the locality is of the Sudano-
Sahelian type, characterized by a rainy seasogy {duDctober) and a dry season (November to Jure).annual
rainfall ranges between 810 to 920 m. The averagmia temperature is 25°C, while the annual hygtomis
about 60%. The experiment was laid out in a spit gesign consisting of 15 sorghum varieties (tremts), two
sub-treatments (mulched plots and control) witke¢hreplications. One plot consisted of two rowsheéen long
and 0.5 m wide. Rows and hills were spaced 0.5 anGa®5 m (one plant per hill) respectively. Orgamialches
made of a mixture of fresh pruned leaves derivethfthree leguminous tredsntanda africanaFaidherbia albida
andProsopis Africanawere incorporated approximately 10 cm deep, atateof 12t hdin the soil. Leaf mulches
were applied at April, two months before sorghuamgihg. Mixed leaf litter of these legumes was tasomposed
during two months. One year oBirigaseeds were infested on the same day as, and@isorghum planting. Five
grams ofStriga seeds-sand mixture (2/98 g) was inoculated apprataly 5 cm deep in each planting hole and the
holes were covered with soils. Sorghum sowing fbthe treatments was carried out on 25 June. Thogghum
seeds were planted per infested hill and latemtdnto have one plant per hill at two weeks aftaniing. Weeds
other tharStrigawere regularly handpicked.

Data were collected from the central part of ealch. (Striga count was calculated per 0.5and the host plant
damage was rated based on the scale of 1 to 9dibwah growth, no visible damage symptoms, 9 = sedamage
or death) at 110 DAS (days after sowing) [2, 26&nPheight (cm) was measured from the soil surfadée tip of
the main head as an average of ten plants, randcmlyen, just before harvesting. Sorghum dry méttea) was
determined on random sample of plants from fouasgumeters of each plot. For grain yield (t/ha)igas from
the four square meters in each plot were harvesteddried, threshed, weighed and converted to Tha relative
yield gain (RYG) was calculated as [27]:
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RYG = [(Yf-Yu) / Yd x 100

WhereYfis the average yield of plants of a specific ggpeton fertilized plot anduis the observed yield of plants
grown undeiStrigainfestation in unfertilized plot.

Pot trials

Pot trials were conducted during 2007 at the Usitrof Ngaoundéré, Dang campus, Adamawa regiorigciwh
intersected by 13°34’ East longitude and 7°28’ Ndatitude and has an elevation of 1115 m aboveséaelevel.
Pots were laid out in a factorial design with 15ieties (treatments) and two sub-treatments (iafkstnd control)
with three replications. Each sorghum line was sawaighteen 12-| plastic pots of 20 cm in diamdiked with
ferruginous topsoil collected frotriga-free areaStriga seeds were collected at the end of previous sefason
sorghum fields at different localities around Zoeiand Garoua in northern Cameroon. A 6 cm deep dhadein
each pot was infested by placing 5 g of sand-mi&etiermonthicanoculums (2:98). Pots were watered to allow
preconditioning of théstriga seeds. After one week, four sorghum seeds were saw each hole and plants were
thinned to one per hill two weeks later. The potsewvatering daily to prevent moisture deficit. idfested pots,
the numbers of emergettriga seedlings at 110 DAS were averaged over threegmatgecorded as final count for
each replication. Other data collected include daysmergence of firsbtriga plant, Striga height at 110 DAS,
sorghum plant height at maturity, panicle weight gmain yield per plant. Days to emergence of f88iga were
recorded as the number of days from the sowing ttatbe day on which &triga plant emerged from pot. The
mean weight of panicle (g) was based on the randample of three heads from each experimental Whi.
relative yield loss (RYL) was calculated as outtirey Rodenburgt al[27]:

RYL =[(Yc-Ys)/Yc] x 100

Where Yc is the average yield of control plantadpecific genotype and Ys is the observed yielplarfits grown
underStrigainfestation

Data analysis

All data were subjected to descriptive statisticsl analysis of variance (ANOVA) using computer peog
Stagraphics Plus. If the F-test was significanpat 0.05, varietal differences was tested by Leashifignt
Difference (LSD) at 5% level of probability. The holu effects in field and the infestation effectpints were tested
by t-test at 5% level of probability.

RESULTS AND DISCUSSION

Variance Analysis

Analysis of variance showed that in the fie®iriga infestation, host damage, sorghum height, sorgtiymmatter
and sorghum grain yield were influenced by bothodgres and fertilization, while their interactioffexted
significantly (p < 0.05) only cereal height and dry matter product{@able 1). Non-significance of organic
fertilization x variety interaction (p=0.05) for Striga count suggested that varieties had the same respion
organic mulches application, irrespective to thiemction toStriga These observations agree with Kamara et al.
[15] for nitrogen rate x variety interaction in rnai

Table 1: F-values from variance analysis of 15 sohgim varieties tested in field under mulch amendmerstand
Striga infestation

Source of variatic  Df  Strigacount at 70 DA Strigacount at maturit  Host damag  Sorghunheigh  Dry matte  Grain yielc

Genotype (G) 14 3.69% 2.87% 3.03% 2.04% 3.08% 5.00%
Fertilization (F) 1 6.23** 6.23** 7.70%* 3.00** 3.2*%* 2.68**
G x F interaction 14 1.22 0.87¢ 0.43¢ 1.98** 2.11* 1.4%
Repetition 2 0.56 0.74* 1.01¢ 0.66* 0.96" 0.47

** *and " Significant at P<0.01 and B 0.05 and insignificant, respectively

Variability in host plant resistance

Strigaemergence, at 70 DAS and at maturity, and hostadanscore showed differential response to crojveult
and to organic mulch application (Table 2). Thetphith mulches had an average of 4.45 and Sttiga counts
0.5m?, while the control had 5.97 and 7.8&friga counts 0.5 respectively at 70 DAS and at maturity. Visual
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evaluation ofStrigadamage symptoms varied approximately from 2 (scadtsmall and vague whitish leaf blotches
visible; normal growth) to 7 (extensive streakimgixhing turning gray and necrotic; severe stuntimgiceable
reduction in height, in stem diameter and in pangike). Host plant damage symptom rating represenisual
assessment of the extent of leaf chlorosis, scogchnd reduction in plant height as well as parsite of the host
plant caused b$triga[1]. The varieties S35, CS54 and Défé Gala haddamage score.

Also, in infested pots, analysis of variance showed the numbeS$trigaat 110 DAS, the date of emergence of first
Strigaplant and thétriga height varied significantly (R 0.01) among the fifteen sorghum varieties (Tabler8e
mean number of emerg@&itriga plant' ranged from 2.15 (S35) to 9.87 (Gueling). Haussmetral. [5] considered
entries as resistant when they supported signtficdawer emergedStriga plants. In addition to S35, the lines
CS54, and Défé Gala also exhibited redus&iya emergence. The emergence of parasite was slowelaged by
about two weeks in resistant cultivars CS54 andéD@éla compared to susceptible lines Yaassé antinGue
Similar reports were outlined by Gebremedhin ef24] on two contrasted sorghum varieties. Ezeakd Gupta
[11] pointed out that the genetic differences bemveorghum cultivars affect time of parasite attaeht, with
tolerant varieties showing later attachment andrlgarasite emergence than sensitive cultivars. diiserved
reduction and delay itriga emergence may be attributed to reduced germinatémiuced haustorium initiation
and attachment [25].

Table 2: Varietal response and leaf mulches effects Striga emergence and host damage score of fifteen
sorghum varieties

Genotypes  Strigacount (no./0.5 A) at 70 DAS Strigacount (no./0.5 A) at maturity Host damage score (1-9)

Cont. Fert. %R Cont. Fert. %R Cont. Fert. %R
CS-54 4.27 2.27 46.21* 4.38 2.95 32.63* 3.83 267 30.28**
CS-95 7.28" 6.64" 8.41™ 9.04" 7.67° 15.15* 6.379" 4679 26.22%
CS-141 6.68 3.72 44,31* 7.30¢ 3.0¢ 45 47+ 583 450" 22.82*
CS-210 5.45 5.00 8.26" 6.86° 5.8¢ 14.28* 500 4.25° 15.00*
S-35 4.07 1.97 52.48%* 427 2.8€° 32.38%* 332 272 17.42%
Gueling 8.57 7.53 12.13* 10.83 8.50" 21.51* 7.08 525 27.84*
Ajagamaari  6.86° 3.97 42.13%* 8.8% 4.87 44.97*  4.40% 400 11.11%
Défé Gale 4.02 312 22.03** 4.3C 3.27 25.35%* 267 23 1273
Faragawri 5.93 4.42 25.46%* 6.76 4.76° 29.59%* 6.0f 508 1533
Garé Panaré  4.64 3.95¢ 14.87* 5.76 5.06 11.22¢ 400° 350 12.50*
Madjeeri 6.97 558 19.94*+ 8.1% 6.0 26.13* 650" 5.17  20.46*
Safaari 2 6.63 4.33¢ 34.69** 8.02 4.77° 40.52* 7.00 4.92" 29.71*
Schawchai 553 5.00 9.58" 5.8% 5.10 12.52* 3.88 325 15.14*
Yaassé 6.59 4.27¢ 35.96** 7.48' 4.60 38.50** 6.78  4.92" 27.11%
Zouayé 6.2% 5.08 18.59** 7.80F 6.70 14.10** 450¢ 400 11.11¢
Mean 5.97 4.45 25.46%* 7.44 5.13 31.05* 513  4.0820.47*
cv 21.61 22.02 - 23.12 19.88 - 1442 15.20 -
LSD 5% 0.28 0.38 - 0.49 0.41 - 0.64 0.39 -

Cont.: Control;Fert.: Fertilized with leaf mulches; %R: Percendretion due to organic mulches; LSD: Least sigaificdifferences; Values
within one column followed by the same letter aresignificantly different at £0.05; **, * and " Significant at P<0.01 and R 0.05 and
insignificant, respectively.

By 110 DAS,Striga height varied from 19.23 to 36.55 cm (mean = 2887 TheStriga plants in sorghum lines
CS54, Défé Gala, S35 and Schawchai were on avetagger by about 50% than in varieties Madjeerielbg,
CS95 and Faragawrbtriga plant vigour that is commonly measured by biomasd height influenced above-
ground mortality and seed production capacity [24], According to Berner et al. [2] height 8triga is highly
correlated with biomass and capsule number, agivels adequate discrimination among treatmentsanyncases.
Rodenburg et al. [27] also identified host resiseaas an important determinantSifiga reproduction. Sorghum
cultivars that withstanétriga infection could be resistant to the parasite byidishing its growth, development,
and survival or tolerant to the effects of a langenber of attached parasites to their roots. Cault®clearly reveal
the presence of genetic variability among sorghemmglasm in their response $ hermonthicgarasitism in pot
and field experiments. The number $triga plants per host and their pattern of emergenderdify an order of
magnitude in sorghum cultivars. These findings @oorate earlier reports on the genetics of resistao S.
hermonthica[3, 11, 22, 23] and. asiatica[5] in sorghum. Many workers have reported thaistance could
depend on differences in virulence $triga strains [22, 25]. Some studies have demonstrattdtihie number of
emergedStriga plants recorded aboveground is significantly datesl with the number dbtriga attached to the
root in sorghum [27, 28] and maize [29]. Severathamisms, including low germination stimulant preiien like
sorgolactone, sorgoleone and strigol [9, 21], rédndn successful establishment of parasitic @ao roots [9],
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and reduced capacity to elicit haustorial inductdrstriga [21], have been implicated in lowering the numbér
emerged Striga plants. Marley et al. [12]; Showemimo et al. [1Bad also summarized other potential
postgermination mechanisms of resistance that imp#tdchment and emergenceStrfigain crops. The difference
in having lowStriga density may be attributed to the low level of garation stimulant as the few parasite plants
emerged in CS54, S35 and Défé Gala lines wereetkisinear the host plants. Mohamed et al. [17]aledethat in
resistant cultivars Framida and Debbs, attacteiga were discouraged from penetration and furtheelbgpment,
while in SRN 39, 1S9830 and 555, other resistanedj any hypersensitive responseSimiga infection was
exhibited. El-Hiweris [28] mentioned that rootsswfime sorghum cultivars that are toleran$toga have great total
phenolics than those of sensitive genotypes.

Table 3: Days to first Strigaemergence Striga counts per pot andStriga height of fifteen sorghum varieties in
infested pots

Varieties Emergence of firStriga plant (DAE) Emerge&triga per pot at 110 DAS Strigaheight at
110 DAS (cm)

CS-54 34.92+0.38 2.520.51 21.98+1.5%4
CS-95 23.62+0.57 5.50+0.88 34.32+1.48
CS-141 26.25+1.14 6.93+0.85 30.14+2.83
CS-210 28.58+0.53 6.71+0.54 30.33+1.04
S-35 30.00+1.00 2.15+0.36 21.86+2.38
Gueling 22.50+0.90 9.87+0.55 35.2245.18
Ajagamaari 27.50+0.56¢ 6.80+0.95 31.94+1.9%¢
Défé Gala 35.92+0.80 3.86+0.55 19.23+1.11
Faragawri 31.04+0.46F 4.23+0.48 36.55+1.60
Garé Panaré 25.91+0.38 6.52+0.63 31.49+2.07
Madjeeri 24.51+0.66" 7.07+0.59 35.41+0.56
Safaari 2 26.6620.28' 8.09+0.56 28.66+1.66
Schawchai 31.45+0.58 5.30£0.16 20.52+0.71
Yaass 21.83+0.2i 6.60+0.4° 26.21+11¢
Zouayé 23.81+0.75 8.07+0.20 29.18+0.9¥
Mean 27.63+4.25 6.01+2.12 28.87+5.84
LSD (5%) 1.09 0.98 3.43

DAE: Days after sorghum emergence; DAS: Days afteghum sowing; LSD: Least significant differend@ata are means SE; Values within
one column followed by the same letter are notifiagmtly different at R 0.05

In Northern Cameroon, Kenga [3] also noted thatrowpd varieties S35 and CS54 were widely promotedi$es
because of emergency situations relatedstiagga and drought. Over the past few years, severabtesgi crop
varieties have come into use in various parts ofcAf but full immunity toStriga has not yet been found [9]. It
appears that genes that impart a reduced levehmafsjte infection are present at low initial freqcies in these
populations. The identification of different geramtrolling low stimulation ofS. hermonthicaseed germination
and their combination in sorghums cultivars carkgected to enhance degree and durability of egisttaStriga
[30].

Effects of infestation on sorghum yield

Under infestation, sorghum growth, as indicatedhieyght, total dry matter and grain yield were diffetially
affected by variety and fertilization (Table 4).Wer reduction for these traits was noted on resistarieties. In
northern Camerogmiyongwa et al. [4] noted that most farmers nametlicéon of sorghum growth and stunting as
main symptoms oStriga infestation In Ethiopia, Gebremedhin et al. [24] observed tader infestationStriga
effect on stem height of susceptible sorghum catid59302 was significant while no significant retlon was
noted resistant SRN39. In pot trials, uninfecteghd yielded significantly higher th&triga-infected plants, with a
mean reduction in grain yield of 56.54% (Table Banicle length and plant height of uninfected songhwas
significantly different from that of infected plantnfection of sorghum b$trigaresulted in 33.76 % lower panicle
height and 22.36 % lower plant height than infegidahts. Reduction in panicle weight and grain d/iahder
infestation was more pronounced in varieties CE%ling, Faragawri, Saafari 2 and Garé Panarégiimparison
with Défé Gala, S35, CS54 and Schawcl@ihermonthicdhas devastating effects on grain yield of susbépti
sorghum by robbing its host of carbon, nitrogerd arorganic salt [22, 31] while at the same timmidishing the
growth and photosynthetic capacity of the cered].[Gebremedhin et al. [24] noted that under thepetition for
water and nutrients witBtriga, the sorghum plants may strategically divert tligir matter to roots and leaves so
that the morphological changes due to the paragite best observed on stem and panicle. Infecteghsm plants
are prone to water stress, carbon partitionindnéopiarasite and reduced £fux. Depending on sorghum cultivar,
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Mohamed et al. [17] reported yield losses of 10-7/8m damage bytriga Losses in grain yield of up to 100%
have been recorded by Ransom [8] in susceptibleemadriety artificially infested wits. hermonthica

Table 4: Genotypes and fertilization effects on plat height, dry matter and grain yield of fifteen saghum
varieties under Striga infestation

Genotypes Sorghum height (cm) Dry matter (t/ha) iGyeeld (t/ha)
Control Fertilized (RHG) Cont.  Fertilized (RMG) Qon Fertilized (RYG)
CS-54 156.33° 186.40°(19.25*) 2.67 3.37'(24.34**) 0.98%° 1.236" (25.61*%)
CS-95 137668 172.4% (25.24*%) 217"  3.03°(39.63*)  0.70¢"  0.914° (30.00**)
CS-141 145.56" 175.127(20.31*) 2.98%  359¢(15.06%)  0.948  1.096° (15.98%)
CS-210 166.1%° 198.229(19.30*) 3.64  4.44°(21.98%)  0.818" 1.024%(25.18*)
S-35 148.0(% 184.4%7(24.63*) 3.7¢®  4.5¢(22.07*)  1.15€ 1.347(16.18%)
Gueling 128.48  136.11(5.89%) 1.88"  2.36(25.53**)  0.652" 0.86F'(32.05*)
Ajagamaari  179.13  219.36" (22.43*) 3.3%°  4.13°(23.28*)  1.004°  1.286" (28.09*)
Défé Gals  149.6%¢ 186.3(36.69**) 3.14¢  3.9(*(24.20*)  1.067  1.264* (18.46**)
Faragawri 175.5% 227.34(29.51*) 291  4.08°(40.21*) 0.77F  0.982%'(26.38*)
Garé Panaré 10844 148.99 (37.40~)  1.73 2.29(32.37*)  0.606  0.786(29.70*)
Madjeer 105.67 12457 (17.84*)  1.34 1.76€ (31.34*)  0.6459"  0.845(31.00*)
Safaari 2 178.49 207.43°(16.22*) 2.84° 3.86°(36.62**) 0.934° 1.167(24.95*)
Schawchai 119.86 153.22(27.83*) 23& 2.86"(21.19*) 0.75¢  0.878'(17.06%)
Yaass 182.4%  231.17(26.67*) 4.2% 4.6€(10.17% 091  1.01£%(11.31%)
Zouayé 13441 160.22"(19.20**) 2.08" 2.50'(20.19*)  0.878%  1.134°(29.16**)
Mean 147.72  180.75 (22.36*%)  2.74 3.43(25.18*) 8®6 1.055 (23.25*)
CV % 9.63 7.68 13.14 11.95 19.39 17.36
LSD 5% 9.91 12.09 0.42 0.38 0.125 0.204

Values within one column followed by the samerlette not significantly different at£0.05; Numbers in parenthesis are RHG (Relativatpla
height gains), RMG (Relative dry matter gains) &G (Relative grain yield gains) due to fertiligatj **, * and " Significant at P<0.01 and
P<0.05 and insignificant, respectively.

Table 5: Plant height, panicle length and grain yikel of fifteen sorghum varieties, and their relativelosses due
to Strigainfestation in pot trials

Varieties Sorghum height Panicle weight (g) Gragid/plant (g)
Control  Infested (RHL) Control Infested (RWL) Couoitr Infested (RYL)
CS-54 166.08 141.15 (15.02) 537.44  485.11(9.94) 1m8. 13.14 (27.44)
Cs-95 138.4¢ 64.76 (53.2¢  580.3¢  286.57 (50.6: 23.6¢ 6.50 (72.523
CSs-141 119.00 67.92 (42.94)  439.72  298.33(32.15) 22.45 83®5.12)
CS-210 164.77 70.55(57.18) 41350 259.48(37.25) 16.66 47 [55.16)
S-35 148.50 128.67 (13.35) 594.90 538.68 (9.45) 4&0. 15.77 (22.92)
Gueling 138.65 66.54 (52.00) 349.15  201.66 (42.24)12.34 2.58 (79.09)
Ajagamaari  155.10 107.16 (30.91) 608.22  363.44 (40.24) 24.11 49 ®4.78)
Défé Gala 163.77  132.15(19.30) 524.00 432.78 (17.41) 22.76 4.971(34.22)
Faragawri 185.22  107.33 (42.05) 630.50  319.93 (49.26) 18.87 .33 &/1.75)
Garé Panaré 102.90 73.02 (29.04)  407.58  232.29 (43.00) 13.63 94 81.09)
Madjeeri 98.17 62.11(36.73) 394.05  273.87 (30.50) 11.45 B6®B3)
Safaari 2 151.63 91.91(39.38) 527.84  286.00 (45.81) 17.88 6 @#92.25)
Schawchai 12275  94.93(22.66) 414.39  304.10 (26.61) 13.44 67 @2.93)
Yaassé 162.89 79.02 (51.48)  467.19  282.62 (39.50) 15.66 77 §3.15)
Zouayé 132.04  84.28 (36.17) 606.77  400.02 (33.95) 1.22 9.15 (56.88)
Mean 144.00 91.30 (36.60)  499.71  330.99 (33.76) 1818. 7.90 (56.54)
LSD (5%) 16.67 8.95 37.22 31.07 3.02 1.46
Numbers in parenthesis are RHL (Relative plantidiosses), RWL (Relative panicle weight lossed)RIYL (Relative grain yield losses) due to
infestation

Response of sorghum to leaf mulches application uedStriga infestation

Percent reduction @&trigaemergence due to fertilization ranged from 8.262e18% (mean = 25.45%) at 70 DAS,
and 11.22 to 45.47% (mean = 31.05%) at maturityenimhibiting effects of the organic manure for hdamage
score varied from 11.11 to 30.38% (Table 2). Resalko displayed that leaf mulches applicationdased sorghum
height, dry matter and grain yield depending tdetgir(Table 4). Organic fertilization increasedgionm height by
10.17 to 40.21% (mean = 25.18%). Moreover, mulelatment improved sorghum dry matter and grain yisld
25.18% and 23.25% respectively in comparison witimulched control. Ayongwa et al. [4] observed acpwat
distribution ofStriga occurrence in several fields, with low infestatidose to tree species. This has been attributed
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to the presence of nutrients in the biomass whigghtrameliorate deficiencies of these nutrientshie soil and
possibly also because of an improvement of soilsfgfay characteristics. Researchers from many dguiel
experiments have shown striking benefits from mualpplications including the nutrients recyclingnservation of
moisture, maintenance of a uniform soil temperatteduction of soil erosion and compaction fromvyeain and
increase of water penetration [13, 33, 34]. Reduci theStrigadensity and shoot growth as a result of applicatio
of fertilizer has been reported previously [1, 18, 18, 26]. In the Sudan savannah zone of Ghabanyewa and
Padi [13] noted that under legume cultivation, ssganic carbon increased while the humbeStrfga seeds per
square meter decreased. Sinebo and Drennan [1ploisi et al. [33] also showed that land-based mament
strategies to enhance soil nitrogen like legumatiat and inorganic fertilizers appear to direatiyhance soil
suppressiveness & hermonthicaApplication of NPK (15:15:15) fertilizer at 90 kwi* to maize also reduced the
number of emerge&triga by over 80% and increased cereal biomass by ové ddmpared with no fertilizer
application [33].

In natural woodland areas and where trees aredalmtinleaf mulches can be used extensively as @rmaj
component of the integrated nutrient managemenausec it is sustainable way to improve soil nutrientan
economically viable farming. Mulches from leaveslefjuminous had a beneficial effect on soil agrouical
properties and deterrent effects Siriga germination. In highly infested areas, growingresistant varieties
combined with improved soil fertility managementsmecommended to redu&iriga infestation, reverse land
degradation and improve crop production [14, 15].

CONCLUSION

Among the fifteen sorghum lines studied, cultive&®5, CS54 and Défé Gala were the most promisingceonf
resistance to obligate root parasttehermonthicand can be recommended for future use in bregatiograms in
northern Cameroon. Use Bfrigaresistant/tolerant sorghum varieties per se villenlittle beneficial effects if soil
nutrients are very low. These varieties should bmagor component of integrated control packagesudicg
organic fertilization. Future research efforts ddadoe directed towards understanding host resistamechanisms,
improvement of field screening and infestation teghes, and development of stable high yieldBtgga resistant
varieties that are acceptable to farmers.
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