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ABSTRACT

TI:*VEﬂty'SE ven field isolates of Rice yellow mottle Sobemovirus were collected from
different locations in northern Nigeria, with one from Cameroon isolates and two from

Niger Republic, during the 2005 and 2006 cropping years.

The isolates were typed

serologically in the Triple Antibody Sandwich Enzyme-Jlinked Immunosorbent Assay (TAS-
ELISA) test. The test showed that two serotypes (SA and SB) now exist in the northern
Nigeria with SBdominating. These serotypes are entirely different from those obtainable
in Cameroon and Niger Republic.SA and SB were found in Kaduna State, in northern
Guinea Savanna while only one serotype (SA) was found in Katsina and Sokoto States In
the Sudan Savanna agro-ecological zone of Nigeria. This is the first report of having more
than one serotype of the virus in Nigeria. The information provided on the serotypes and
theirdistributioncould be used in rice breeding programme to develop resistant cultivars.

Keywords: Serotypes, Sero-distribution, Rice yellow mottle virus, Northern Nigeria

INTRODUCTION
Rice yellow mottle virus (RYMV) was first noticed
in Otonglo, Kenya in 1966 (Bakker, 1970). In
‘Nigeria, it was firstidentifiedin 1975 (Raymundo
and Buddenhagen, 1976) in Niger and Oyo
States. However, it has since spread to Anambra
and Imo States (Awoderu, 1991), Akwa-Ibom,
Ebonyi and Sokoto States (Singh et al., 1997),
Bauchi, Gombe and Kano States (Singh et al.,
1997: Abo et al., 2002) and recently, to Zamfara
State (Alegbejo etal.,2006).

RYMV attack can be identified by
mottling and yellowing of the leaves of infected
plants, reduced tillering, stunting, poor panicle
development, sterility, non-uniform flowering,
spikelet and grain discoloration, and death of

plants (Bakker, 1970, 1971, 15/4, Rossel et
al.,, 1982; Fargetteetal., 2002).
Six serotypes are known to exist: 351,

S2 and S3 are present in West Africa while 54,
S5 and S6 are in East Africa (Pinel et al., 2002 ;
Banwo et al., 2002; Fargette et a/., 2002, Pinel-
Galzi and Fargette, 2006). However, only one

serotype (S1) has been found in HNigeria
(Mansour and Baillis, 1994 ) and this vas from
three isolates collected over 15 years ago from
the south western Nigeria (Mansour and Baillis,

1994; Fargetteetal., 2002).

At present, there is scanty information
cn the serotypes of the virus, which must have

evolved over the years in Nigeria. HOwever,
such an understanding is a powerful tool
required by plant breeders in order to develop
resistant cultivars, which to date, remains the
most effective and sustainable measure in the
management of the disease. Therefore, more
research is needed to determine the distribution
and differentiate the serotypes in view of their
epidemiological importance.

MATERIALS AND METHODS

Collection of isolates and maintenance of
virus

Leaves of and whole rice plants showing the
mottling and yellowing symptoms of the RYMV
were collected during the vegetative stage of the
crop, in April, 2005 and June, 2006 (Table 1).
The infected rice leaves were preserved in the
freezer while the live plants were maintained in

the screenhouse at the Department of Crop
Zaria,

Protection, Ahmadu Bello University,

Nigeria. The wvirus was recovered from the
infected leaves by back inoculation to the ﬂlzghly
susceptible rice Oryza sativa indica D..fl}rlu’af
Bouaké 189. The inoculum was prepal=t __Dy
pooling the infected leaf tissue Of eif;:_!'| I?'»E}!-d;i
together and then homogemzing at tne I"diulr\*’
1:10 w/v ( 1g of - leaves in 10 M © Ei }_;
phosphate buffer )in 0.1 phiosphate DUTIEs P
7.4 using sterile mortars and pe>tes ‘Luz
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Kihupi et al., 2000; Sarra et al | 2004)
Carpmrundum powder (600 mesh) was added to
the inoculum at the rate of 5mg ml * (Konate et
ifgei%?f't) and seedlings were inoculated three
> after sowing (WAS) by dippi |
cheesecloth in the ho mngénayte apnpdllaeanpdgicnegc;i
to gently streak the upper surface of the older
leaves thrice (N djiondjop et al.,, 1999). The
xlrgnc_ulated leaves were then !washec!' with
distilled water (Noordam, 1973). NPK fertilizer
(15-15-15) was applied at the rate of 2.59 to

each pot at 4WAS. The test pla
{ | ; nts were
INncubated in the screenhouse at 25 30 °C and

observed for symptoms expression. Leaves of
the test plants showing mottling and yellowing
symptoms of the RYMV were harvested four

weeks after inoculation (WAI) and then used as
sources ofinocula during the serotyping.

Serology

Determination of the serotypes of RYMV was
carried out at the Virology Laboratory,
Department of Crop Protection, Ahmadu Bello
-’Un:yersity, Zaria, Nigeria.. Four monoclonal
antibodies (AS 0478 /11, AS 0478/12, AS
D-:-'L?B,{’Zl and AS  0478/22 ) raised against
Nigerian isolates of RYMV were used. All the
monoclonal antibodies (MAbs) were obtained
from Plant Virus Collection Centre, DSMZ
Braunschweig, Germany. The isolates were

tested in the triple antibody sandwich enzyme .-

linked immunosorbent assay (TAS - ELISA) as
described by Clark andAdams (1977).

Triple antibody sandwich enzyme
immunosorbentassay

Fifty microlitres of the purified coating antibody
(IgG, AS-0074) was mixed with 50ml of the
coating buffer ( 1.59g sodium carbonate, 2.93g
sodium bicarbonate,0.20g sodium azide
dissolved in 1 litre H,0 and adjusted to pH 9.6
with hydrochloric acid) and 100l of the solution
was added to each well of the five polystyrene
microtitre plates. The coated plates were then
incubated for 4 hours at 37°C after which they
were washed three times with phosphate
buffered saline Tween 20 (PBS-T) containing
8.0g sodium chloride, 0.2g monobasic
potassium phosphate, 1.15g dibasic sodium
phosphate, 0.2g potassium chloride, 0.2g
sodium azide dissolved in 1 litre H,O and
adjusted to pH 7.4 with sodium hydroxide + 0.5
ml*  Tween 20. The microtitre wells were
blocked by adding solution of 2% skimmed milk
dissolved in PBS T to each well. The plates were
emptied of their contents, blotted on the tissue
paper and again washed thrice. Antigen was
prepared from each test isolate as described
“earlier and 100! aliquots of each was added to
its designated wells in the plates. The Oyo
isolate (DSMZ 0478) and leaf extract of a
healthy non-cereal plant ( 7ridax procumbens

linked

|
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duplicate wells, The p

at 4°C. After further washi
mnnnclune:l antibody (ME;?I:;%JS ;ﬁgteidﬂlf EBECh
of the conjugate buffer ( 8.0g sodium Ch? de,
D“_2g mnnmbasig pPotassium phosphate ?nldéer
ﬂibEiS]C sodium phosphate, U.Z2Q [:}L':liaﬂb -
chloride, 0.2g sodium azide dissolved in 1 liiL*Jtrn
H,O and adjusted to PH 7.4 with sudiu:‘ﬁ
PVP + 0.2

Nydroxide + 0.5 mi*Tween 20 + 2 o

% egg albumin ( Sigma A- 5253 ) and 100l of the

resulting solution was added to its respective
polyclonal antibody

wells. Besides, 100l of the
(DSMZ 0074) was tested in the duplicate wells of
iIncubated

the healthy control. The plates were
at 37°Cfor 4 hours and then washed three times,
Forty microlitres of RAM-AP was dissolved in
40ml of the conjugate buffer and 100l of the
solution was added to each well of the plates.
The plates were incubated at 37°C for 7 hours
and then washed thrice. Ten tablets of p-
nitrophenyl phosphate (Sigma 104-105) were
dissolved in 50 ml of the substrate buffer ( 97 m
diethanolamine, 600 ml H,0, 0.2g sodium azide
and adjusted to pH 9.8 with hydrochloric acid )
after which 100! of the solution was added to
each well of the microtitre plates. Finally, the
plates were incubated at room temperature for
30 minutes. Assay.was by visual inspection of
the resulting yellow p- nitrophenol hydrolysis

products of the well contents (Clark and Adams,
19757

RESULTS AND DISCUSSION

The results of the TAS ELISA are presented in
Table 2. Of the 30 isolates, only six tested
positive. The Bakori, Gangara and Wurno
isolates were detected by the MADAS 0478/11
and

herein termed isolates of serotype A (SA) while
the Gwargwaiji, Jaji and Tudun Iya isolates tested
positive to the MAb AS 0478/22 and these were
referred to as isolates of serotype B (5B).The
presence of only one serotype ( SA) Iin Katsina
and Sokoto States, in the Sudan Savanna agro
ecological zone of Nigeria does not imply that
this serotype is ecologically adapted to thezone
alone since both serotypes were found co-
existing in Kaduna State, which is situated in
northern Guinea Savanna agro-ecological zone .
This was supported by the detection of both

serotypes under lowland and upland ecologies.

The presence of two serotypes within
the same %tate ‘Kaduna) indicates the

ossibility of this State becoming & hmégpa;ﬁ?j
he virus in the nearest future. Besi é:tb:;[; |F|
reliminary surveys carried out If ther > {led‘
l30{]5 showed that RYMV incidence in Most rneids
was as high as 100

% (data not 5hD~.-*-,rr‘|'L.r The
detection of SA and SB at Ganghara and Tudun
Iya, respectively, which are

less than Z km apart
corroborates the findings of N'Guessan et ai.
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(2001) who discovered two different serutgpes. implies that they belonged tq

of the virus CO-existing in the nearb | - €ntire| -
Tv o imolicaroy fields in - serotype(s) of the virys: o ¢ 'Ely different
&D;tesilb‘ggrﬁéﬁtﬂ"’%ﬁ-{ggéﬁ%:{gE’_g%?jigggnﬂrf tr;url?his serological rleactiun of th?&l:ig:}%g}ueanggﬁtwe
: : or the Isolates to all the MAbs i na Nigeér

virus could result in >everal serotypes with = > INdicates that the
varying degree of athogenicity Dn}fpthe Dlne of another Serotype(s) of the y were
- : : However, futu Pathogen.
hand, and double mf%ctmn Of rice plants on the molecular chatraE%Erirzeast?snrcgftEh‘?‘“]d aim at

other hand. It also indicates that two indivi
_ ndividual
devaloni P of genes would be involved i

developing resistant rice cultivars t ' pirdiente  of these sir ould "
il : 'S Lo the virus - Asted | : >Er0Lypes
(Kﬂnate etaf., 199?}_ IWHS investgated n vView of th;? impgi:ﬁ’?:r!lce t:n

| The negative reaction of the A epidemiological surveys and de
"Niger and Zamfara iIsolates ‘to 3| t‘ﬁzmﬁfﬁg - resistant rice cultivars. ,”?'”pme“t of

%?EN?\QL;?;:,ON _ o Banwo, 0.0., Winter, S., Koerbler, M., Abdullahi
of this work indicate that two I., Abdallah, R.S. ang g
serotypes of RYMy (SA and SB) exist in northern R.’H.(2002): Faﬂleéulér Crr:ara I‘;ial_<un_cl|,
Nigeria. However, more Isolates of the virus of Rice yellow mottle virye i ?Ensat'nn
should be investigated. Also, molecular Tanzania. In: Eight Inte?nlgtﬁc?tef F’ﬂl.Dbrn
characteriz_atiﬂn of the isolates of these Virus Epidemiology Sympnsiumnaheldagi
serotypes js Important. Meanwhile, inocula Aschersleben Germany 12{7 Ma
could be obtained from the isolates of these 2002. f ’ i
f;;fﬁ;iﬁ';?ggsﬁi?éﬁlgﬁearbsreeding programme  Clark, CFEI.F. and Adams, A.N. (1927):
3 : aracteristics of the microplate
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Table 1: Number of isolates of Rice yellow mottle Sobemovirus used and th eir ecologies

Country State Location Number Ecology
ofisolate

Wiyl ia Ademawa Yola 1 Lowland
Nigeria Kaduna Bomo 1 Lowland
Nigeria Kaduna Gangara 1 Lowland
Nigeria Kaduna Gwargwaji 3 Lowland
Nigeria Kaduna Jaji 1 Lowland
Hgena Kacuna Kwangila 1 Lowland
Nigeria Kaduna Mawali 1 Lowland
Nigeria <aduna Samaru 3 Lowland
RIS ~aduna SzyenGobirawa 2 Lowland
NGOG ~acuna Shika 1 Upland
wiaera <aduna Tudun Iya 1 Jpland
GETIa <atsina Baron 2 Jpland
T iger Edozhigi 1 Ni
Nigeria Niger Minna 2 Lowland
Nigeria Sokoto wurno 3 Lowland
iGeria Zamfara Kotorkoshi | Lowland
[i-geria Zamfara Yargeda 2 Lowland
Camerocn ni ni 1 ni

[ QT e300 T NI ni 2 ni

- |

Table 2: Results of triple antibody sandwich enzyme-linked immunosorbent assay tests
showing reaction profiles of isolates of Rice yellow mottle Sobemovirus

Monoclonal Antibody (Mab)

Isolate AS-0478/11

AS-0478/12

- e ———

AS-0478/21 AS-0478/22
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