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Abstract — The seed is of particular interest because ofsit Bipolaris oryzaeand Curvularia lunata[20], [5] and yield
importance as planting materiel and its potential a a vehicle |osses due to sheath blighBafocladium oryzde were
for transmission of fungi. This study was conductedo update  considered higher than 50% in India [12]. In Momcc
the information on the most important seed-borne fagal Bipolaris oryzaewas found in 31% rice seeds; and from
diseases of rice in Burkina Faso through survey and 94% to 100% rice seeds were infected WRhsarium

identification. A set of 151 seed samples was made from iif d 6% with Pvriculari 9 |
different rice genotypes and from twenty-eight ricegrowing moniitorme an o W yricularia oryzae [9]. In

locations in Burkina Faso. The seed samples werested by the Uganda, the incidence of seed infection with oryzae
mean of the blotter and seed washing tests. Thirtyeven fungal  varied from 3 to 94% [4].

species belonging to nineteen genera seed-borne durwere Seed-borne fungi are responsible for both pre-pst-
isolated from different cultivar of Oryza sativa L. The most emergence death of grains, affect seedling vigbilit
frequent genera isolated were in the order of freqgency: vigour, and thus cause some reduction in germinatio
Pmak?r%fgié‘géiz‘%& BiFl)O"'?‘r is oz (%(354i%/°/;), ?:'tem?‘r ia  capability and also variation in plant morphology6];

P CKil .270), rvularia Ilunata 0), usarrum H : H
moniliforme (33.1%), Microdochium oryzae (30.5%) and Eleﬂgnzhseoﬁrt?fgcghoaﬂitﬁfofcﬁﬂdﬁ'iﬂdaﬁf?enqiggﬁ’m%"?ét

Pyricularia oryzae (13.5%). However, their incidence varied . - .
from 20% to 85% infected seeds. Some fungal speciesre the yield. Moreover, there is an important movemeit

found in all the rice growing ecologies and most dhe released Planting material across the borders with neighibgur
rice varieties in Burkina Faso were found infectedwith these ~countries. In this context, it appears clearly thgtortance

fungal pathogens. of disease-free, viable seeds in crop productiomaabe
overemphasized. One of the basic strategies toupeod
Keywords — Burkina Faso, Fungi, Rice, Seed-born. certificated and non-infected seeds is the idematifon of
seed-borne pathogenic agents in rice-growing fields
|. INTRODUCTION Unfortunately, only scarce data on seed borne funga

diseases occurring on rice in the country are abtail This

Rice Oryza sativa L). is the staple food for more thaninformation is necessary for local producers toeusind
three billion people, over half the world's popidat In the seed-borne fungal pathogens status infectowy and
Africa, where rice is the most rapidly growing fosdurce, their frequency to effectively apply control stgits. Thus,
about 30 million tons more rice will be needed 982, it is urgent to settle sound databases that widbaipany
representing an increase of 130% in rice consumfitmn rice diseases management in Burkina Faso and the
2010 [19]. In Burkina Faso, rice is the fourth mosheighbouring rice growing countries. The aim of study
cultivated cereal after sorghum, millet and mai@e The was to update the information on the most imporsaed-
average yearly paddy production is estimated ta 860 borne fungal diseases of rice in Burkina Faso tjfiou
metric tons and covers only one third of the demafritie survey and identification. The importance, managgme
population [6]. Concomitantly, rice productivity isone to challenges and the suggested way forward of riesl-se
many biotic and a biotic factors affecting yieldtliding borne diseases management was discussed.
diseases. Rice seed is known to be colonised bgugr
types of fungi, among which many are identifiedptant Il. MATERIAL AND METHODS
pathogens. It is known to be infected by 56 fungal
pathogens [15], of which 41 are reported to be-beede || 1. Collection of Seed Samples

[17], [18]. Seed-borne fungi are then one of thesimo geeq samples (151) were collected from various rice
important biotic constraints in seed productlon_IMde. genotypes in twenty-eight (28) locations across giowing
Extensive .and deep studies on seed-borne fungm)f_]ave regions in Burkina Faso (Fig. 1) according to the
been carried out all over the world. They causéoser |nternational Rules for Seed Testing recommendsiiba)].
damage to rice production with yield losses randiog 3 The seed samples were collected in 2013 and 2qiland)
to 100 %. In India, yield losses due to brown suised by 4y fed, lowland rain fed and irrigated rice grogi
Bipolaris oryzae ranged from 50 to 90% [8]. In Nigeria,gcologies were concerned by the survey. The seedles
40% of yield reduction was attributable to blastitied by \yere taken from the most recent seed Iots and HEPIC

Pyricularia oryzae[3] and brown spot has emerged as fhroughout the period of the study.
major constraint [1]. Germination was reduced fr28%

and up to 80% in seed lots infectedAdternari padwickij
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Figurc 1. Rice seed sampling locations in Burkina Faso

II. 2. Isolation and Identification of Fungi barclayana and Ustlaginoidea virenswere recorded as
Samples of different rice cultivars were used foe t present or absent.

isolation and identification of seed-borne fungingsthe The frequency (F) and incidence (l)of fungi were

standard methods as described by Mathur and Koatigséstimated according to the following formula:

[11], notably the seed washing and deep freezimttebl F (%) (Number of seeds in which a species

methods. occurred)/Total number of seeds
Seed washing methodThe detection of fungal speciesl (%) = (Number of seed samples in which a species
such as Tilletia barclayana and Ustlaginoidea sireias occurred)/Total number of seed samples
performed by washing seed samples in sterile weitarl- Three classes were defined to appreciate the fnegue
2 drops of Tween 20then shaked vigorously for 5-1(F) and incidence () of fungal species: Low=0F < 10,
minutes. The water was collected and filtered thhoa Moderate= 10 <I/K 50 and High= I/F> 50%.
piece of cheese cloth and transferred in 1. 5 bgduThe
suspension was centrifuged at 1500-3000 rpm fdd gd.
The sediment is collected and re-suspended intd dfm
Shear’ solution (19. 212 g citric acid, 28. 392igodium || 1. Fungi Frequency and Incidence
phosphate, 6 g potassium acetate, 120 ml glyc#80l.ml  The gurvey revealed the presence of thirty-sevegaiu
ethyl aIcohoI)_. The collected spores are examimetbuthe species (Table 1). An important variation in thegfrency
compound microscope. _ and the incidence of the different fungi was obserOut
The blotter test For each sample, four replicates of 10Qs 37 identified fungal species on rice seeds, eorted
seeds were tgsted for health by the_ prtter metdeeds hat (i) Four had high frequencPhoma sorghing92%),
were placed in 9cm diameter Petri dishes on tofn@e  ipolaris oryzae(84. 1%),Alternaria padwickii (66. 2%),
blotters moistened with sterile water. The seedsewec|rularia lunata (51%). Belonging these fungPhoma
incubated at 25 °C for seven days under alternagretes sorghina and Bipolaris oryzaehave 85% and 76% of
of 12 hours of darkness and near-ultra violet liglangsdal i cidence respectively; (i) Three had moderateuency:
and Mathur [11] identification key was used to elut@rize Fysarium moniliforme (33. 1%), Fusariumsemitectum

lll. RESULTS

fungi.

Data collection: To assess the health status of the see

two data were collected: (i) the frequency (F) bkt
different fungal species expressed as the peraentdg
infected seeds and within a single sample (ii)itlv@lence
() of the different fungal species expresses the
percentage of seed samples infected. Species stidteta

45%) andVlicrodochium oryza€30. 5%);and (jii) Thirteen

d low frequency: Acremoniumspp Exserohilum
rostratum Fusarium equiseti Pyricularia oryzae
Nigrospora oryzagBipolaris bicolor, Curvularia oryzae
Cercospora janseapa Fusarium solani Fusarium
oxysporum Sarocladium oryzaeTilletia barclayanaand
Ustilaginoidea virens Also, several pathogens were
encountered on a single rice seed. The most common
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combination includedBipolaris oryzae and Alternaria
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incidence of some important fungal species deteated
padwickii The table 2 presented the frequency andifferent sampling provinces.

Table 1. Incidence of fungal species on all samples

No Fungal species Frequency (%) Incidence range (%)
1 Acremonium &, 181 0.5-2.0
2 Alternaria alternata 53 2.0-15.0
3 A. longissima 46.6 5.0-46.0
4 A. padwickii 66. 2 4.0-39.5
5 Bipolaris bicolor 0.7 0.5-20.0
6 B. hawaiensis 0.7 0.5-1.0
7 B. longirostrata 0.7 0.5-1.0
8 B. oryzae 84.1 2.5-76.0
9 B. sorokiniana 2.6 0.5-2.0
10 Cercospora janseana 2.0 0.5-1.0
11 Cladosporium herbarum 7.9 3.5-15.0
12 Curvularia cymbopogoni 6.0 0.5-4.0
13 C. eragrostidis 7.6 1.5-6.5
14 C. geniculata 4.3 0.5-2.0
15 C. lunata 51.0 2.5-26.0
16 C. oryzae 2.0 0.5-1.0
17 C. pallescens 9.2 0.5-14.7
18 Exserohilum rostratum 17.9 0.5-6.0
19 E. monocera 0.7 0.5-1.0
20 Fusarium equiseti 17.9 1.5-5.8
21 F. moniliforme 33.1 3.0-20.0
22 F. oxysporum 0.7 0.0-1.0
23 F. semitectum 45.0 0.5-11.0
24 F. solani 0.7 0.0-1.0
25 Microdochium oryzae 30.5 3.0-35.0
26 Myrothecium gramineum 1.3 0.0-1.0
27 M. roridum 0.7 0.0-1.0
28 M. verrucaria 12.0 1.0-2.5
29 Nigrospora oryzae 12.0 1.0-5.0
30 Phaeotrichoconis crotalaria 4.6 0.5-5.0
31 Phoma sorghina 92.0 18.0-85.0
32 Pyricularia oryzae 13.3 2.0-55.0
33 Sarocladium oryzae 1.3 1.0-2.0
34 Tilletia barcayana 0.7 0.0-1.0
35 Tricothecium sp. 1.3 1.5-3.0
36 Ustilaginoidea virens 2.0 1.5-2.0
37 Verticillium cinnabarinum 7.3 0.5-3.0

Table 2. Frequency and incidence of some important fungatisp detected in different provinces

Fungal species Comoe Houet Mouhoun Sourou
N° F [ F | F | F I
1 Acremonium ¢ 1C 1.5 1C 1 8 0.5 43 1.5
2 A. longissimi 27 9.5 67 15 385 8 385 6.5
3 A. padwicki 64 31 63 23 385 4 8¢ 385
4 Bipolaris oryza 71.5 41 97 54 77 2.5 8€ 7€
5 Curvularia sj 31.5 14 735 7.5 31 3 71 9.5
6 F. moniliforme 2C 6 4C 2C 54 3 8¢ 3
7 F. semtectun 4C 11 37 2 385 0.5 43 1
8 M. oryzae 44 6 53 3E 8 3 0 0
9 Phoma sorghin 84 38 10cC 8t 77 2€ 8€ 18
1C Pyricularia oryza 11 3.5 4C 5E 1C 2 8 15

F= Frequency, I: Incidence
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lll. 2. Geographical Distribution of the Fungal
Pathogens
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instance, the highest frequencies Bf oryzae and
Microdochium oryzaeccurred in the more humid regions

The collected data revealed the presence of sorffver 800 mm rainfall) while those pathogens weoé n

important fungal pathogens in all the rice growiegions:
Acremonium sp., Altrenaria padwickii, Bipolarisoryzae,
Fusarium semitectunMyrothecium verrucaria, Curvularia

found in samples from the locality of Kaya locaieda
semi-wetland.
High prevalence of the fungi in the tested samfitas

spp., Phoma sorghinand Exserohilum rostratum. Phoma the different localities was not correlated = withgthi

sp., Alternaria padwickii, Bipolaris oryzae, Fusam
moniliforme, Pyricularia oryzae, Curvularia
occurred in more than 65% of the locatioffaisarium

incidence of infected seeds in those tested saraplskown

lunata in Table 2.Fusarium spp. showed low incidence (under

5%) in all the localities excepted fdf. moniliformein

equiseti, Microdochium oryzae, Nigrospora oryzaed anHouet (20%) andF. semitectumin Comoé (11%). In
Ustilaginoidea virensvere found in 50% of the locatians contrastA. padwickii B. oryzagand Phoma sorghinhad a

Several fungi were found in only two or three |owas:

Tilletia barclayana, Cercospora janseana, Curvuari lll. 3.

high prevalence and incidence in all the localities
Incidence of the Fungi According to Rice

oryzaeandSarocladium oryzadhe prevalence of the fungi Growing Ecologies

was different according to the rice growing areas:

Data in Table 3 show variations in the incidencearhe

padwickii was detected in 38. 5% and 86% of the testddngi according to the rice growing system. Fotanse A.
seed samples collected in the Mouhoun and Sourpadwickii, Bipolaris oryzaeand Curvulariaspp. showed

provinces respectivelyyricularia oryzaewas found more

higher incidence under irrigated than rain fed daoors.

frequently in the Houet province (40%) than theeoth The incidence oB. oryzae was very high in Sourou (76.

districts (2 - 11%). The inciting pathogen of tlaésé& smut

5%) as well as in Vallée du Kou (54. 5%). On thet@ry,

(U. vireng was detected mostly in samples from the Centétr. moniliforme Microdochium oryzag?homa sorghinand

region (17%). Almost all the fungi were presenCescades
and Hauts Bassins regions. A very high prevalenpetd
100%) was observed foh. padwickij Bipolaris oryzae
Curvularialunatg Fusarium semitecturPhoma sorghina
in all the rice growing sites.

Significant differences were observed in the incaeof
some pathogens according to the rice growing regibor

P. oryzae were more prevalent under upland rain fed
conditions. Under the upland rained conditions arako-
Ba site, the incidence dP. oryzaeand Microdochium
oryzaewas high as 55% and 35% respectively.

Table 3.Incidence (%) of fungal pathogens according taiteegrowing ecology

Fungal specie

Upland rained

Lowland irrigated

*Farakc-B&§ *Faraman  *Vallée du Kol Sourot

Acremonium sp. 1.0 1.0 1.0 1.0
A. padwickii 2C.0 - 1¢.5 3¢.5
A. longissma 4€.5 17.8 155 28.0
B. oryzae 56 9.0 54.5 7€.5
Curvularia spp. 8.5 6.5 17.5 9.4
Fusarium equi sti 1.0 3.0 1.0 1.5
F. moniliforme 6.0 37.0 4.0 1.0
F. semitectum 3.0 2.0 1.0 1.0
Microdochium oryzae 3E.0 - - 1.0
Myrothecium sp. 5.0 - - 1.0
Nigrospora oryzae - 0.5 - -

Phoma sorghina 8t.0 1C.0 14.0 18.0
Pyricularia oryzae 5E.0 - - 150
Sarocladium oryzae 1.0 - - -

Ustilaginoidea virens -

*: |locations of the Houet province

V. DISCUSSION

efficient way of the spread of several major furdjaases.
High incidences oBipolarisoryzaein seed samples cause

The results of this study confirm the cosmopolisti€onsiderable losses in seed germination becautse bigh

character of some pathogenic fungi like oryzae B.
oryzae Phoma sorghinaCurvularia lunata A. padwickij
Fusarium moniliforme [13], [15]. These fungi were
observed in the sub region of West Africa: Gharerr&
Leone [7] and Nigeria [3]. It is admitted that thew of
planting material throughout the Western Africanirdoies
borders is a big concern because this common pedstan

rate (80%) of transmission of the pathogen fromd see
seedling [2]. Considering these results, it is obsithat the
overall status of rice health in Burkina Faso igica:
several important seed-borne fungi are preserftamiajor
rice growing sites of the country. These are siflesre rice
is being cultivated traditionally what may explathe
endemic character of some important pathogenid.filing
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lowland irrigated ecosystems, which require higbuis for  [14]
rice production, seem to be more favorable to som 5]
important diseases (brown spot, stack burn). On the
contrary, blast was more severe under upland rainggk)
conditions; this is probably due to the water stieised by
irregular rainfall during the vinter season. Higitidences
of fungi such asBipolaris oryzae may indicate the [17]
unfavorable status of the soil: lack of potassioranganese

or silicium, salinity, etc. This is the case of tBeurou [18]
valley where deficiencies in minerals elements hasn [19]
reported. Upland rained conditions found in theakasBa
locality are more favorable to the developmentlastand
leaf scald. [20]

V. CONCLUSION
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