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ABSTRACT _ o
Screenhouse and field experiments were conducted to eva!uate th:e severity and lnmrcilence

of Rice yellow mottle Sobemovirus (RYMV) on paddy yield of 14 rice cult‘wars_ Th? scr:een nlus_,:

experiment was arranged as a completely randomized design while the field experiment was |ai

out in a randomized complete block design. Each treatment was replicated three times.' Th_e test
cultivars were inoculated with the virus at 3 weeks after sowing. Analysis of variance indicated
that the virus had significant effect on all the, parameters (disease severity, incidence and paddy
yield) assessed. The screenhouse results showed that disease severity ranged from 54.3 to 64.4
%, RYMV incidence varied from 73.4 to 100 % and paddy yield per plant was in the range of 0.8 to
2.3 g. On the other hand, the results of the field experiment indicated that disease Severit;‘r,"'"
incidence and paddy yield ranged from 44.4 to 64.3 %, 66.1 to 100 % and 1.4 to 3.2 t ha,

respectively.
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INTRODUCTICN
~ Rice (Oryza sahva L.) is an important cereal crop in Nigeria (Anon, 2004). It is gro'wn on over 2
milion hectares of land with annual production of about 3 million metric tcnnes (FAOQ, 2002). Rice
ﬁ;ﬂdu}?tmn .'+r| N__rgerra IS se‘:lousiy tl'lreatened by R_YMV (Abo et al., 2002). For example, RYMV inciderce
as shown to range from 5 to 100 % and paddy yield losses from 25 to 100 % (Rossel ef al. 1982). The
vIrus induces motting and yellowing symptoms on the leaves of s tible ri eilpste s
roduct e _ _ USCEpPLlIDIe rice plants, reduces tiller
production and pler! height, delays flowering, discolours spikelets and arai i i
and in severe infectisn kil _ ' PIKelets ana grains, sterilizes infected plants
vectored by th ce-n Kis young seedlings (Bakker, 1970). Abo et al. (2002) reported that the virus is
Tt (Comomts - Cocoretoen, Bomoanais (Coeopers Chiysomelidae), Conootv i
= 1o c . Conocephalus longipennis de H e e
T - aan (Orthopte a
j;:ueg’;f?iﬁi fg;ff; fﬂ?“’f“”kfm'ﬂﬂpfe"a . Chrysomelidae) Besides the( uiruspt;arf' Seeqfﬂ?enargaa
leaves or roofs of henith y fn”d"fif?effj;‘ L;aanstf”s)'t?r ta.“ ';;‘“? (Arvicanthis niloticus), contact between (e
sickle and unde 2 - gutiatior: fluid, irrigation water harvesting
and mdrramaﬁmﬁ:hiiied’ gg? gT?f cow that has grazed RYMV-infected field (Baitgf tl:g?ﬁﬂigsuﬂaﬁj
The P‘;r[hn en 79 Jsuboi el al., 1995; Abo et af 2002; Sarra and Peters 2003) -
followed by 'ml"ﬂEdg I C?n 0€ managed through diversification of rice culti ers, 0_3). .
waler '@ © replenting, early planting before the b ivars, roguing of infected plan-
bac;an "egular and effective weed control, destruction of pl outbreak of insect vectors, control of irrgatio”
1986 ijd application of fertilizer and yse of Insecticid Pant résidue and volunteer plants, moderate 2"
. Coulibaby 1995 Abo et al, 1998). Plantin Eﬁfagallnbt Its 1rnsec:t vector (Reckhaus and Adamov
J Of resistant rice cultivars is the ‘rest manageme’

praclice against the virys (0
Ggante and Moroperekan have 1 one! 2 2004). The rice cult «

erekan have ICe cultivars F ARO <
ave been reported to _be resistant to theAfa%c:;érr?E; 1e1tl ;’-. 2005;

Knowledge of
se | : c
S€verly and incidence on the paddy vyield cf different rice cultiva”

infection . > C ' : : V
Therefore ﬁgejver‘ SCVerily and incidence m{:rlwt::i:f that nave high genelic potentialities to resis mj
. . LU0 ~ - . - ~ _ J

ommer ) he ¢ S | | : 2
nly erown rice Cullivars at IWG{; mpact of RYMV severity and incidence cn (e P

®2 fferent locations in northern Nigeria.
Q08 April to June « Treasure Publishe
e A

» Nigeria » ISBN 1696-079X

Scanned by TapScanner



Joumal of ﬂ'_-‘-‘t;injble T

- -
Opical Agricumtyra) Researcy, . Vol 35
Ume 26 « page

f Rice yellow ; ‘
le 1. Effect ol _ mottle virus sey
ab rice cultivars in the screenhouse erity and

i_ -
NCidence on the Paddy yje|q f
0

Rice cullivar Dlseafe Severily Disease ing;
(7o) So n . 'dence Padd
(%) | Y yield per

FARO 29 62 2° 99_1[;,3 { gt
cARO 35 | 63.1° 100.0 108
FARO 37 62 42 ?3.41: g
FARO 44 62.4° 99.0 " 1_21‘
FARO 46 64.4° 100.0° 159
FARO 52 ~  638° 7.t : §.2
FARO 54 643 -~ 1000 1 5
FARO 55 50.2% ol 0.8
Gigante 54 4° ?-gab 18°
WAB 189 - B38HB 54.4° 33-7“ \ 2
WAE 450 - 38HB 5435 1303 2 1‘?':
WAB 450 — 160HB 54.4° poms o 2.3
Yardas 64 32 100 0° 1.8:
+ SE 2.4 " 0.0 12

+ SE = Standard Error of the Mean: Means wi . -
0.05 (SNK) $ with the same letter(s) in a column are not signifi

METHODS

design with three replications. Seeds of 14 rice cultivar :

(ITA 212), FARO 37 (ITA 306), FARO 44 (SIP| 692033), ?:E%%Ii?(lﬁf 122?[0%2:385% [?JE?I%‘L EATIE v
54 (WAB 189-B-B-B-B), FARO 55 (NERICA 1), Gigante (Tété), WAB 189-B3EHB WAB 450-38H)é WT;
450-160HB and Yardasl were sown.in 18 cm - diameter plastic pots, filed with 15 kg heat sterilized
heavy soll The rice cultivars Bouakt_é 189 and Gi’gante were included as susceptible and resistant check.
respectively. Each pot was placed in a 21 centimetre-diametre basin containing water. Seedlings were
thinned to three ‘p!ar‘.ts per pot. N.P.K. fertilizer was applied to each pot at the rate of 25 g at 4 and 8
weeks after sowing (WAS). The test plants were watered daily either in the morning ‘or evening. Paddy
Ice was harvester when the test plants were matured.

Source of virus and inoculation: Isolate of the dominant RYMV serotype (SB) in the study area
(Salaudeen unpublished data) was used for inoculation. Earlier, the virus was maintained on a highly
susceptible rice cultivar Bouake 189 in the screenhouse by sap inoculation to 2 week old seedlings of the
Sdme variety. The infected leaves were harvested at four weeks after inoculation and used as source of
INoculant. Inoculum was prepared by grinding 1g of the infected leaf tissue in 10 ml of 0.1 M phosphate
buffer, pH 7 4. using mortar and pestle. Carborundum powder (600 mesh) was added to the homogenate
al the rate of 5 mg mI"'. The plants were inoculated at 3 WAS by dipping a piece of cheesecloth in the
homogenate and then using it to gently streak the upper surface of the older leaves thrice The test plants
were maintained at 22 - 30 °C and 10 — 65 % relative humidity.

Field study: The field experiment was laid out in a random:zc ~omplete block design with three
rephcahonsl at Bomo (110 11'.N, ?D 38'E: 695 m above sea Ir .ci) anc 53}’8“ Gobirawa (11 1'N. 77 40
£, 650 m above sea level) in the northern Guinea Savanna «gro-eco ogical zEne of Nigeria The soll of
both fields was sandy-loam with approximately 04 % organic carbon, 0.1 % nirogen and 3 7 cation

€xch rated by 0 1 m unplanted strip while replicates were 0 5
ange capacity. Plots were 1.5 m x 1 m, sepa y nvesbaated under lowland field

M apart The same 14 rice cultivars evaluated in the screennouse wWere
cOnditions  Seeds were soewn n the second week of June, 2006. at an intra fa;g Iﬂter:;;{j: Zzirﬁlr;glo?f OTﬁz
o Seeﬂlmgs were thinned to one plant per stand 10 give 3 e Ereare inoculated with the
WO outer rows served as quard rows while 10 plants from the WO Tﬂer r;jwi:r:bed earlier. Fields were
VI'US at 3 WAS and used for all the assessments. Inoculation was d;.e ansd E?}ne ¥ 3 weably heGrey
"GPt clean with six hoe-weedings which commencea at 2 WAS 3

) f 200 kg ha” The mean
Compound fertilizer (NPK 15-15-15) was applied at 4 and 8 WAS ct the rate O J

esign with three

eld

Sala —_a:m.idanro af RiCe ;'eﬂuw mottle sobemovirus onriceyl

S.Jl:‘l.u.nl-_._ il = . a
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m. The average monthly temperature gng

- - 1,100

anual rainfall at each location was approximately 1. sty
?elative humidity were in the range of 29 — 34 C.and 11~= §5_ %‘_ ;espezigs 4 interval for RYMV seyerj

Data collection and analyses: Plants were assessed a "'l"’n theyscale RO g Symptgmy'

using the Standard Evaluation System (SES) for rice (IRF“-; 9.9..5,) Ht reduction: 5 = green leaves or pa?

leaves green but with sparse dots or Streaks.a”d a8 il -5 /ﬂsﬂe;ﬂly delayed, ? = pale yellow or ‘y‘eHu:r

green with mottling. 6 — 25 % height reduction and flowering g|eaves yellow or orange and more than

leaves, 26 — 75 % of height reduction and flowering delayed; g = sk lou
75 % height reduction, ED flowering and some plant dead Disease severity index was calculated ag

follows

fuhze[rg;ns) 1(223L:i?y05r RYMV (%), N = total number of plants assessed, 9 = highest score on the severity
scale

Disease incidence was also evaluated on weekly basis by using the formula.

iwzgglez];?nﬂéidence of RYMV (%), X; = mean number of infected tillers per pot/stand, X, = mean number

of tillers per pot/stand.

Paddy yield was determined by weighing the quantity of paddy rice produced at harvest, by Ieach cultivar.
All the data collected were subjected to analysis of variance (ANOVA) and means separation was done

using Student — Newman-keuls (SNK) test at 5 % level of probability. Additionally, t — t_est was used 1o
compare the results of the two locations. ANOVA was performed using Statistical Analysis System (SAS,

2002).

RESULTS

Secreenhouse study
Disease severity: The effect of RYMV on disease severity indices was significant (P<0.05). The

highest and lowest disease severity was 64.4 and 54.3 %, respectively (Table 1). Although the disease
severity was highest on the rice cultivars Bouaké 189 and FARO 46. there were no significant differences
in the disease severity indices observed among the test cultivars Bouake 189 FARO 29, FARO 35, FARQ

37. FARO 44 FARO 46, FARO 52, FARO 54 and Yardas. Similarly, there were no significant differences
in the disease severity indices which occurred among the rice cultivars Gigante, WAB 189 — B38HB, WAB

450 — 38HB and WAB 450 - 160HB
Disease incidence: The impact of RYMV on disease incidence was highly significant (P<0.01)

The highest and lowest disease Incidence was 100 and 73.4 %, respectively (Table 1). The differences in
the disease incidence were statistically similar among the test cultivars FARO 29, FARO 44, FARO 52

WAB 450 - 38HB, WAB 450 — 160HB and Yardas while FARO 35 recorded the lowest incidence.
| Paddy yield: The effect of RYMV on the paddy yield was highly significant (P<0.01) The highest
(2.3 g) and lowest (0.8 g) yield was produced by the test cultivar WAB 450 — 38HB and FARO 54
respectively (Table 1) However, there were no significant differences in the paddy produced by Bouaké
;i%g&;o;z anAbB’Vﬁ;BS;SO —B:;!BESIEEIB SdJmt;Iatriy. the difference between the paddy yield obser_vled T
Furthermore, the differences in the paadinyieldeaurfc?nn fhiRtgstqsultand FTSO gy Slgn\!’fﬁgs
were not statistically signifi ) etd O 37, FARO 46 an
y significant.

Field study
{Pﬂo_UEF;TTESi SE‘[\*‘Erlt_y: The influence of RYMV on the disease severity indices was significant
53 9, féSper'nu;ﬂ ?‘EBHOHS (Table 2) At Bomo. the highest and lowest disease severity was 604 8”3
BTN T i cu):t- €re were no significant differences in the disease severity indices which occurreo
o5, WAB 189 - B 3JU88|_ZSB F&RO 29. FARO 35 FARO 37. FARO 44 FARO 46. FARO 52, FARO 54 FARH
e sease severity ingice AbB *50 = 38HB, WAB 450 - 160HB and Yardas Similarly, the differenc®’
the peak disesse severt Sr etween Bouake 189 and Gigante was not significant. At Sayen Goblravsé

y wWas 64 3 % while 44 4 ¢, was the lowest The differences in the [é?gag

SEVenty indices wer
WAB 450 — © Satistically at par among the test cultivars FARO 46, FARO 55, WAB18%- mon’
~ ices 2

(he rice cultivarg B 160HB  Also, the differ | i |
[V . en ty In 35
— “Uake 189, FARO 29 FARO 35 FARQ 37 EESRO'“ ;Ze Ef:gszzse;:;é 54 and Y2
Salaudeen of oy . o——— | | |
netal Severfty and incidence of Rice Yall ¥
PlHINAr rev e ddl - _ S |
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Table 2: Effect of Rice yellow mottle virus severity and incidence on the paddy yield of rice cultivars in the field in 2006

Disease severity (%) Disease incidence (%) Paddy vield ( tha )
Sayen Sayen Sayen
Rice cultivar Bomo Gobirawa Bomo Gobirawa Bomo Gobirawa

Bouaké 53.0 54 1 88 .5° 94 .3 w@” . ﬂ
FARO 29 54 4° 54.2° 94 8° 92.6" 16 1.6
FARO 35 54 32 54.0° 99.3° 98.3° 3.0% 3.9
FARO 37 60.4° 54.4° 100.0° 93.1° 1.5° (I
FARO 44 54 1° 54 3° 98.1° 99.1° 2.9 2.5%
FARO 46 54.3° 64 3° - 93 80.8" 3.3% 14"
FARO 52 54 22 54 4° 100.02 95.1° 3.6° g.a"
FARO 54 54 4 54.1° 08.8° 95.0° 1.5° 1.6%
FARO 55 54 4 64.3° 98.4° 89.5 2.5% 1.9%
Gigante 45.3° 44 4° 100.0° 90.5 15° 24>
WARB 189 — B38HB 54 3° 63.9° 100.02 90.3" 2 5% 1.4°
WAB 450 — 38HB 54 42 64 3° 100.02 66.1" g7 2 p*
WARB 450 - 160HB 60.4° 63.8° R 100.0° 91.9 | 1.9° 16%
Yardas 60 3° 54 4° 100.02 100.0° 1.9° 1.9%
+ SE 2.4 2.3 0.0 0.0 0.4 0.3

ﬁ

+ SE = Standard Error of the Mean; Means with the same letter(s) in a column are not significantly different at P = 0.05

Salaudeen et al » Severity and incidence of Rice Yellow mottle sobemovirus on rice yield

Scanned by TapScanner



Journa! of Sustainable Tropical Agricultural Research = Volume 26 - page 3§

" s 4 - - t Sl ntf'i
| indices ﬂbSEﬁi’Ed at ren gnificant|
were not significant. Additionally, the disease severity 05 Alth uBhGItIhiD erf:ct Dfl s az

different from those recorded at Sayen Gobirawa (t =1.02 at | _ i
not significant, the interaction between the cultivar and location resulted In a significant effect on the

severity of RYMV . " hiahl fi
- o . YMV on the disease incidence was highly significant
Disease incidence: The impact of R Sayen Gobirawa, it varied from 66 1 to

5 to 100 % but at N
(P<001). At Bomo. incidence ranged from 88 0 < in the disease incidence observeg

o iqnificant difference
100 % (Table 2) At Bomo, there were no signifi B38HB, WAB 450 — 38HB, WAB 450

among the test cultivars FARO 37, FARO 52, Gigante, WAB 18_9 s | i -
- 160HB and Yardas. Similarly, the difference in the disease incidence which occurred between 0O

29 and FARO 55 was not significant At Sayen Gobirawa, disease incidence was significantly highest in
Yardas and lowest in WAB 450 — 38HB. The influence of location of the experiment shuwed a significant
effect (t = 0.05 at P = 0.05 ) on the incidence of RYMV. However, the effect Qf !qterachﬂﬂ between
cultivar and location of the experiment on the level of RYMV incidence was highly significant

Paddy yield: The effect of RYMV on the paddy yield was significant at P = D.Oi1 and P = 0.05 at
Bomo and Sayen Gobirawa, respectively At Bomo, the highest paddy yield (3.6 t ha ') occurred in the
rice cultivar FARO 52 (Table 2) However, there were no significant differences in the quantity of paddy
rice produced among the test cultivars Bouaké 189, FARO 35, FARO 44, FARO 46, FARO 55, WAB 189
- B38HB and WAB 450 — 38HB. Similarly the differences in the paddy rice yielded among the test
cultivar FARO 29, FARO 37, FARO 54, Gigante, WAB 450 — 160HB and Yardas were not significant. At
Sayen Gobirawa. the highest paddy yield (3.2 t ha™') was observed in the test cultivar FARO 35. On the
other hand, the lowest paddy rice (1.4 t ha') was yielded by the rice cultivars FARO 46 and WAB 189 -
B38HB Moreover, there were no significant differences in the paddy yield among the rice cultivars
Bouake 189. FARO 29, FARO 37, FARO 44, FARO 52, FARO 54. FARO 55 Gigante, WAB 450 — 38HB,
WAB 450 - 160HB and Yardas. There was no significant difference between the paddy yield at Bomo
and Sayen Gobirawa (t =165 at P = 0.05). However, the effect of interaction between cultivar ancd
location on paddy rice was significant.

DISCUSSION
~ The consistently high variability observed in the severity and incidence of RYMV on the test
cg!twars demnnstrate that pathogenicity of the virus was cultivar dependent. This result is in conformity
with the earlier ﬁn;ﬁngs of Bakker (1970) who reported that the level of infection by the pathogen was
mﬂqenced by the rice genotypes involved. The significantly highest disease severity observed in the test
cultivar Bouake 189_ indicates that it was highly susceptible to the virus. However on the average, this
result was not consistent, indicating that there was no pathogenic preference for tfwe cultivar Similarlv
the st.a*nstu:e;m;,r similar severity indices of RYMV observed in the screenhouse and under field conditi 4
at Sayen Gop:rawa In the test cultivars Bouaké 189 FARO 29, FARO 35, FARO 37 FARO 44 quléﬂgg
;alr;{;a‘;’zrg:s iTplIES that +the virus could be pathogenic on many rice cultivars. Howeuer tﬁe hiigheust
rmrwar wa:e:r y i:r:jrdeu 'n Bouake 189 agrees with the earlier report of Abo et a/. (2001 )' In which the
;euerity rew;jg;} ii thfz ?:Sthfu!}:?;;::sec_e;atlblg to the virus. Moreover, the signiﬁcahtiy lowest disease
igante under screenhouse and field conditions is similar to the

ndings of Abo et &/ (2001) and Sorho et al (2 ' | '
pesiabant fe s Sorlerafia >t al. (2005) in which the cultivar was reported to be highly

environmental factors such as te | e
| > [emperature, sunlight | | |
pathogenicity ang < Ll ; =, gt and rainfall contripy 1
y virulence of the virys (N'Guessan et a7 2001) H-.':n.~.rf—3~~.e*§rEj llr:tél i;nifm; iffe{iértaoctggg
. , significant In

effect of cultivar x locati -
ar x location on the Severity and incidence of RYMV, and paddy yield shows that the

magnitude of susceptinilit es;
o y Orresistance of the ryltivarn .
'S in conformity with the earlier work of Awodery Hzgﬁfir?; ;s:ﬂgQg) which

showed theat vir '
LVIrus diseases in pl ~
. 3 ant nopyl| -
In conclusion he resuits of this w."ori r?hon b Interp!ay between virus, host and envirormen

Potentiality to reaict Dy s - o VIR Nave dentf; - - .
y 10 resist Ry infection in the study areg Izids;}rrgff _rlrc]:e Cultivars that possess high genete
' v 5 11N yielding tog

Salaudeen ef al '
* Severity and inci ,
Y and incidence of Rice Yellow mottfe sobemovirus on rice yield
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