"Agric » & Rural Deoel
International! Jowral of Agriculture & R ot

Identification of Weed hosts of Rice yellow mottle Sobemovirus
at Sayen Gobirawa, Northern Nigeria

Uit

'Salaudeen, M.T., ‘Banwo, 0.0., ’Kashina, B. D. and ‘Alegbejo, M. D.
'Department of Crop Production, Federal University of Technology, P.M.B. 65,
Minna, Nigeria; E-mail: mtsalaudeen@vahoo.co.uk; Tel.: (+234) 080633?018_3 .

‘Department of Crop Protection, Ahmadu Bello University, P.M.B. 1044, Zaria, Nigeria

Abstract:

A study was carried out to identify the weed hosts of Rice yellow mottle Sobemovirus (RYMV) at Sayen (ivbim_wu,
northern Nigeria during the 2005/06 cropping season. Weed species with or without the typical symptoms of the viruy
were collected in and around the RYM V-infected rice field. The detection of the pathogen was based on double antibody

sandwich enzyme - linked immunosorbent assay (DAS-ELISA ) and bioassays of cultivated plants. All the weed species
(Cynodon dactylon

(L.) Pers, Cyperus esculentus L., Cyperus rotundus L., Eleocharis comph-mata Boeck, Eleusine
indica (L.) Gaertner, Fuirena umbellata Rotth., Imperata cylindrica L., Kyllinga pumila Michaux and P. aspalum
vaginatum Sw.) tested

positive for RYMV. The present results suggest that some weed grasses belonging to the families
Cyperaceae and Poaceae could serve as natural hosts of RYMV and therefore could play a significant role in the spread
of the disease. : ‘ Ry
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INTRODUCTION
Rice yellow mottle.Sobemovirus is

Infection of rice by RYMV is becoming increasingly important in Nigeria too (Abo ef al., 2002). Following
its first appearance in 1978 at Ibadan in Oyo State (IITA, 1979) and spread to other parts of the countrys
(Awoderu, 1991 Singh et al., 1997; Abo et al., 2002; Alegbejo et al.. 2006), the incidence ranges from 5to 100 %
(Rossel et al., 1982; Awoderu, 1991; Alegbejo et al., 2006). Consequently, yield losses averaging 25 to 100 %
have been recorded (Rossel et al., 1982; Alegbejo et al., 2006). Various weed species have been implicated in
the epidemiology of the virus. Bakker (1974) reported that the pathogen was probably on grass weeds prior to
rice cultivation and then spread to it. Additionally, Okioma et al. (1983) and Awodery (1991) reported that some
wild grass species which occur abundantly around rlce'ﬁel_ds are important reservoirs of the pathogen. Earlier
studies reported that RYMV has a narrow host range which is restricted to species in the Poaceae, tribes Oryzae
and Eragrostidae (Bakker, 1974). Experimental hosts of the virus are the Cynodon dactylon (L.) Pers. Digitaria
sanguinalis (L.) Scop., Dinebra retroflexa (Vahl) Ponzer, Echinochloa colona (L.) Link and Eleusine i'ndica (L)
Gaertner (Bakker, 1974; Okioma et al., 1983; Awoder.u, 1991; Konate et a/. , 1997 Abo et a/. 2003). On the other
hand, /schaemum rugosum Salisb and Oryza longistaminata A. Chev and Roehr have Been réponed as its
natural weed hosts (Bakker, 1974; Awoderu, 1991; Konate et al., 1997; Abo et al., 2002) Knowled f weed
hosts is essential for the.characterization of virus, detection o : ge orw

| f new strains and sustain
strategies. The major objective of this study was to identify the weeds that servea ekt il

S natural reservoirs of RYMV.
Materials and Methods
Field surveys and samplings

Weeds with symptoms such as leaf mottling yellowin
clearing and stunting were collected randomly from Sayen Go
Weeds without symptom oof(i:r)\fe;:ttlro:‘)n \V}I'efle alst:- cobllec:ed. T?(tehs

d in the freezer (-20 at the Virology Laboratory o '
thr(:ir\?ersity, Zaria, until used. Samples were collected from April, 2005 to June Zofgg F’Lotectlon, Ahmadu B?'I::
rice field, edges and vicinity of the RYMV-infected plants, For each weed Speéiese)é;vere taken f“?mand
symptomless samples were collected. In all, nine weed species were studied. Symptomatic

g, blistering curling, narrowing gistorti .
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serology

evaluated in one hom ogenate. in dSA)‘ as described by Clark and Adams (1977). Each weed species was
against RYMV (AS 047 8/11') upl!cate wells of the polystyrene microtitre plate. The monoclonal antibody
Braunschweig, Germany was S:;Dplled by Dr. S. Winter of the Plant Virus Collection Centre, DSMZ -
leaf extract of healthy non ceres? . The Qyo RYMV isolate (DSMZ 0478) was used as a positive control while
used include coating buffer (1 53 Plant (Tridax procumbens L.) served as negative control. The various buffers
conjugate buffer (PBS-T 2 o F;‘Vg sodium carbonate, 2.93 g sodium bicarbonate, 0.20 g, sodium azide pH 9.6,

sodium azide per H.0 ' i o PVP +0.2 9% egg albumin per litre) and substrate buffer (97 ml diethanolamine, 0.2
g 2, PH 9.8). The experiment was carried out twice.

Bioassay tests

leaves vﬁtrl:l((i)e1el\:ldz>ah(§sfr?1mtsympt°matlc anq symptomless samples was prepared separately by homogenizing
the extract af each sap ? e buffer, pH 7.4 in 1:10 ratio (w/v). Carborundum powder (600 mesh) was added to

ltivar Bouake 189 mpie an_d thg homogenate rubbed onto leaves of 2 week old six seedlings of the rice
e A » Which is_highly susceptible to RYMV, Three seedlings of each species were left
uninoculated to serve as controls. The test plants were kept in a screen house at 22 30 °C and inspected for
symptoms daily. Atotal number of 6 observations were made at weekly interval.

Back inoculation
The leaves of plant species that remained symptomless were back assayed on Bouake 189 seedlings
and observed for 4 weeks. Three uninoculated seedlings served as controls.

Results and Discussion
Reaction of the weed samples in serology and bioassay tests 1

The entire weed species tested positive for RYMV while the healthy controls were negative (Table 1).
When the plants were inoculated with extract of symptomatic samples none of the weed species induced
completes susceptibility. A susceptibility of 50 % (3/6) resulted from the extract of the weed species Cyperus
esculentus L., C. rotundus L., Fuirena umbellata Rottb., and Kyllinga pumila Michaux within the family
Cyperaceae. In the family Poaceae, the weed species Cynodon dactylon (L.) Pers, Eleusine indica (L.) Gaertner
and Imperata cylindrica L. induced 50 % infectivity. Conversely, Eleocharis complanata Boeck and Paspalum
vaginatum Sw. resulted in a susceptibility of 33.3 % (2/6) within the Cyperaceae and Poaceae family, .
respectively (Table 2). When the plants were treated with extract of symptomless samples /. cylindrica induced
100 % (6/6) infection while a susceptibility of 83.3 % (_5/6) was induced by E. l_ndlca (Table 2). Infectivity 0f 66.7 %
(4/6) resulted from C. dactylon, F. umbellala, K. pumila and P vaginatum while the weed species C. esculentus,
C. rotundus, and E. complanata produced 50 % infection (Table 2). When the result of the bioassay test was
considered in general terms, 51.7 % (31/60) members of_‘the Cyperac_eae showed the typnc_al symptoms of
RYMV. In contrast, 62.5 % (30/48) species of the Poaceae induced the disease. In all the back inoculation tests

indi bited the typical symptoms of the virus. : _
the indicator plants exhibited t typd species in double antibody sandwich enzyme linked immunosorbent assay

Table 1: Reaction of the various wee Sorereaciion

Weed Species : 2
Experiment 1

Cynodon dactylon
Cyperus esculentus
Cyperus rotundus
Eleocharis complanata
Eleusine indica
Fuirena umbellaté
Imperata cyllndﬂcal
Kyllinga pumila
Pespglum vaginatum
Healthy Control
Experiment 2

Cynodon dactylon
Cyperus oscul:nfus
Cyperus rotundus
Eleocharis complanate
Elousine indica
Fuirena umbellata
Imperata oyllr;dﬁca
Kyllinga purmiia
Paspalum vaginatum
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Reaction of the weed sam ples inserology and bioassay tests 2 . :
All the weed species tested positi\?g for the virus (Table 1). In the bioassay tests_llt \:Ivgz ?hbesﬁiwggs?mong
the members of Cyperaceae that the level of infection 66.7 % (4/6) produced by K. pumila was the nig When
; ; ; . Fifty % susceptibility resultgd from
the plants were inoculated with extract of symptomatic samples (Table 2) hand, susceptibili
inoculation with extract of C. esculentus, E. complanata, and F. umbellata. On the other fa:rr: e lg tl ity of
33.3 % was produced by C. rotundus. Among the species of Poaceae inoculation 0 he e SUD n :i t‘:‘”'th
symptomatic samples resulted in complete infection by extract of /. cylindrica. On the other and * sceptibility
of 66.7, 50.0 and 33.3 % each was recorded upon inoculation with C. dactylon, E. indica, anfc . vaginatum,
respectively. When the plants were treated with extract of symptomless samples the members o ypzraceae )
esculentus, F. umbellata, and K. pumila induced the highest (83.3 %) susceptibility while C. rotundus and E.
complanata produced 66.7 % infection (Table 2). Within the members of Poaceae, inoculation with extract of C.
dactylon resulted in the highest (83.3 %) level of susceptibility. However, the use of E rqdlca, l. cylindrica andf,
vaginatum produced 66.7 % infection each (Table 2). Considering the level of infection in general terms 63.3 %
(38/60) members of the Cyperaceae induced RYMV symptoms while 66.7 % (32/48) species of the Poaceae
produced the disease in the test plants (Table 2). .

The detection of the virus in all the weed species indicates theirimportance in the ecology z_and survival of
the pathogen. Additionally, the ability of the virus extract from the symptomless weed samples to induce RYMV
symptoms suggests their significant role in the epidemiology of the disease. Rosenkranz (1983) reported thgt
symptomless hosts of a virus can be particularly troublesome if they act as overwintering hosts and remain
unknown since bioassay has to be carried out in order to confirm their presence. Therefore, timely and effective
control of the weeds is essential. The susceptibility of all the perennial weed species is of special interest since
they are capable of harbouring the pathogen all the year round and for extended number of years. The role of the
susceptible annual weeds is also of great concern since the virus can survive in infected dry leaves (Bakker,
1970). Bakker (1974) stated that perennial weeds provide avenues for the virus to survive during the off season
and then serve as sources of inocula at the beginning of the new season. Additionally, the annual weeds could
also harbour the virus during the growing season and serve as sources of inocula for secondary spread
(Rosenkranz, 1980). These were probably responsible for the high RYMV incidence (100 %) observed during
the field surveys (data not shown).

The detection of RYMV in mechanically inoculated Eleusine indica (L.) Gaertner bas been reported by
Awoderu (1991) while this study shows that natural infection is also possible. However, this report is not in
agreement with the earlier work of Abo et al. (2003), who reported it as a non-host of RYMV. This might be due to
the difference in the pathogenicity of the isolates involved (Fargette et al., 2000; N'Guessan et al., 2001). Also,
the detection of the virus in /Imperata cylindrica contrast to the findings of Abo et al. (2003), could also be
attributed to the difference in the pathogenicity of the isolates (Fargette et al., 2001: N'Guessan et al., 2001)
evaluated. The report of RYMV in the mechanically inoculated Cynodon dactylon was earlier reported by
Awoderu (1991) while this study reports natural infection by the pathogen. The differences observed in the
symptoms expressed upon inoculation with extract of the various weed species could be attributed to the
difference in the virulence (N'Guessan et al., 2001) of the strains of the virus invading the weeds.

Table 2: Reaction of Bouake 189 rice plants to extract of weed sam

field at Sayen Gobirawa in 2005/2006 Ples collected from RYMV infected
S EXPERIMENT | _ TRV

Weed species Number of plants  Back inoculation Number of plants infected when Back inoculation

infected when inoculated inoculated with extract of:
with extract of:
iE .0 € % F. . C A'r ST 'C 8 ¢ T g imgr?

Cyperacese
Cyperus esculentus P 36 03 36 03 46 05 56 0 3 03 s on 5603 03
C rotunches P2 03 N6 0336 03 46 03 2 03 g4 g % 03 6 03
Fleocharis complanata P2 0336 0336 03 36 05 3 g g g Y% 03 56 03
Finrena umbellata p 36 03 46 03 36 03 46 03 36 03 56 073 03 36 0/:
Kyllinga pumila P N6 03 46 03 46 03 46 03 ¥ o0 s o %/6 03 66 073
Poaceae R o 03 s g;
ﬂjavivznﬂu A Yo 03 56 03 46 03 56 0 ;;: gg :;‘2 gﬁ A g b
Imperata cylindrical P 6 03 66 03 36 0 ha 2 o 03 4 i 3 03 s O3
_Paspatem vaginatun P2 03 4 03 Y 03 W m B 0 4 g Y S

A= Annual species, P = Perennial species; C = Control; LC = Life Cycle: ST = Symplomatic sa W 03 56 05

mple; SL = §
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studies aimed at id entifying the Sten'le as sources of inocula in immunological and molecular characterization
nocula could also be Obtained? rains of the virus (Rosenkranz, 1987) as well as their distribution. Interestingly,
susceptible rice cultivars. rom these weed species by plant breeders to confer resistance on the RYMV

Although ithas been re
RYMV is highly variable so th
(Konate et al.,

DOrt_ed th_at weed hosts of RYMV are mainly in the Poaceae family, (Bakker, 1974)
at biological and serological differences among its isolates are not uncommon

1997; N'Guessan
infecti Wik, et al., 2000, 2001; Pinel ; . Thi bl ible f
infection of the weed species belonging to the family Cyp;rr‘aceeate?" 2000)-:This was ROV I 2 stnouy

Conclusion

The re ; e
viriis: Howev esrm:f“gf this study indicated that weed species in the family Cyperaceae could also harbour the
' Is the first report of RYMV on Cyperus esculentus, Cyperus rotundus, Eleocharis

m, ’ Sk
:"; eg’sg;fvs& lg( ena umbellata, Imperata cylindrica, Kyllinga pumila, and Paspalum vaginatum. Future natural
ies should evaluate plant species in other families.
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