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ABSTRACT

Rice (Oryza sativa L.)s major cereal crop year and is consumed in uarforms. DESPITE extensive use ict, ict
output is affected by the disease with a yield o#idn caused by the attack of fungal and bactpashogens. The present
study was conducted with the main aim have to naagervey on some diseases affecting rice seedprodacing area of
rice in Benin and the secondary aim for assessa®it the pathogenicity of some fungi on some tiasegrown rice in
Benin. Disease diagnosis consisted of the isolaimhidentification of pathogens. Were producedfiooculated isolates
tests tarnish grains under controlled conditiorige Tsolation from the file Managed samples and rmbatjc tests Was
Performed APPROBATION seven kinds of rice diseasassed by The Following pathoge@arvilaria lunata,
Helmintosporium oryzae oryzae Nigrospora, vertici&s Fusarium, Alternaria oryzdeacteria and nematodes. Among

thesis pathogen§urvilaria lunata, Helminithosporiuroryzae,are to be Revealed The Most aggressive disease.
KEYWORDS: Rice Seed, Disease, Pathogenicity, Alteration
INTRODUCTION

Rice (Oryza sativa L.)s an annual plant cultivated for its edible sedtis the third most cultivated cereal in the
world, with a production of 15% (FAO, 2001). Asmthe continent which provides the largest worlddpiction (90%),
followed by South America (3.2%) and Africa (2.8¥)irsch, 1999). Asian production is estimated af &illion tonnes
in 2012 (FAO, 2012) and the largest producers dn@a; India, Indonesia, Bangladesh and Vietnaniflita, Egypt is
the largest producer followed by Nigeria and Madaga (Adegbola and Sodjinou 2003). In West Afribligeria is
leading followed by the Ivory Coast and Guinea wi%0, 17% and 10% of the total regional output (@u#a and
Sodjinou 1985). However African production does nmet demand. The African continent has become jarmiae
importers. Rice consumption contributes over 20%h#global supply of calories (WARDA, 2006). Inges as a staple

food for over half of the world population. It itsa the food source that is growing faster in Adriwhere it is grown in
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around 40 countries (WARDA, 2005). It representdraportant culture of food safety point of view (R, 2008). In
Benin, rice cereal is currently the third in termfsproduction, after maize and sorghum. Just fer shipported sites,
production reached 1,376 tonsin 2004. Rice praducincreased from year to year especially with thieolesale
marketing of paddy. New thinking led to the red#iom of need (Nonfon, 2005). In 2009, paddy praéuctis estimated
at 109,371 tons against 16,545 tons in 1995 ar@b02pns in 2007. The demand for rice in 2015 isreded at 132 750
tonnes (Adegbola et al., 2003). Such growth istedldo the intensification of sown areas, the cotmant of producers
and the support of development partners (CBRC, R0d@&ddition, there is an organization of prodsca public-private
partnership in development, a clear political w&ifid the involvement of technical and financial pars in the distribution
chain promotion. (NRDS, 2011) Despite all this,eriproduction is still very low to cover the intefnseds of the
population. Also, Benin has a significant potentialthe promotion of rice in terms of irrigablentlt 322,000 ha of which
only 10% are currently exploited (CBRC, 2004). Hnea planted between 2008-2009 amounted to 33 2%4th a total
production estimated at 109 371 tonnes of paddy. Awvailable land is suitable for rice cultivatidndeed, water is
necessary and is relatively abundant (rain, she#leams and river), the climate is favorable. fenmore, the limited
availability in rural families, low yields, low prés for sale... influence its production. All théaetors are reinforced by
the commercialization and mass imports of rice eitdy quality (less breakage) and cheap. Or ridévation provides
significant revenue to producers, hence the neddiio on good agricultural practices for produetgality and quantity
(CBRC, 2012). Indeed, the quality of the seed igssential element to any successful rice produciitd the essential
production equipment of the farm&tudies have shown the presence of many patholagiesrved on seed paddy,
causing major problems such as blast, brown spetstrvilarioseXanthomonas oryza®acterial), parasitic nematodds.
is therefore important to assess cases of contéiminftom harmful microorganisms (fungal and baiei@ron paddy rice
varieties cultivated in Benihis is the main objective of this work entitlece®rmination of the impact of pathogens on
grain quality of some varieties of paddy ri€&ryzaesativa L.)grown in Benin "Specifically, it will not only tassess the
diversity of common pathogens on rice seeds bllipstiduce the inoculum containing the isolateddgainmicroorganisms
seed to evaluate the impact of certain fungal mpthe on healthy rice seed, to evaluate alteragooemtages obtained by

each type of fungal pathogen these seeds.

MATERIAL AND METHODS
Equipment

The plant material consists of rice panicles sampbving characteristic symptoms of diseases afssard rice
leaves. This is 16 paddy varieties NERICA L20, CIBR030- A TOG 16799, Kountounkaassa, OG 20, Mor@iZ17-
A, YG 28 NERICA L14, BL 19, BJ11, IR 64, IR 841, hg TOS, TOS and Beri Court 2.

METHOD
Sampling

The sample collection procedure was to cross tbe fields of the sites and collect samples of stalks
paniculaires based on observation of symptoms ctarstic of the disease on rice seed (figure: d8)Xefined by the
other researchers. Each sample is consisting @f 2 panicles placed in labeled envelopes. A tofasixty-five (65)
samples were collected during the prospecting énaireas visited. After screening, 42 were seledikd.distribution of

retained samples is given in the following table.
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Table 6: Distribution of Samples FollowingCollection Sites

Rice PaniclesSamples variety Collecting zone

27 Nerica L 20 Common Zé
1 CMR 86. A 030- | AfricaRice

1 TOG 16799 AfricaRice

1 Kountounkaassa | AfricaRice
1 0OG 20 AfricaRice

1 Mororiz AfricaRice

1 GC17-A AfricaRice

1 YG 28 AfricaRice

1 NERICA L14 AfricaRice

1 BL 19 AfricaRice

1 BJ11 AfricaRice

1 IR 64 AfricaRice

1 IR 841 AfricaRice

1 TOS Long AfricaRice

1 TOS Court AfricaRice

1 beri 21 AfricaRice

Figure 13: Health Status of Rice Seed Panicles Takdo the Field to Z¢
Evaluation Frequent Cases of Contamination of Rice Se
The completion of the evaluation of cases of coimation was done in thr stages
Culturing

The seeds were disinfected sample for 30 secoridg assodium hypochlorite solution (NaH » 2% and then
rinsedwith sterilized distilled water for 30 secor Rinsing was repeated three times to remove themariamount o
bleach.Seeds were plated on sterile paper for drying @bs&ond: Then from 10 to 15 seed grains were deposited
culture media (PSA @apeck, rice flour) previously cast in boxes knet Then these seeds were filed steeped in b
containing only paper moistened with distilled watthe method of the modified filter papt Steeped in the boxes were

sealed with parafilm and incubatat! 2¢ ° C for three days in cases of culture media and algs for cases left on tl
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soaked paper. The tests were repeated 2 times.
Microscopic Observation

Two methods have favored the review of spores dhelr structures. For the first method the seedsleipaper
soaked in water were introduced into 2 ml of stedistilled water. The mixture was vortexed andntiaedrop of the
resulting mixture was placed on a microscope dlid@bservation. The second method is to prick aitbcapelle blade, a
thin portion of the mycelium which has grown arouhd seed and then place it on the microscope elitie@ which has
been previously deposited a drop of sterilized watkis method relates to the seeds left on the Big#es Gzapeck and
rice flour. After observing microscopic spores,|dal the isolation of these spores on culture mddis. only the spores

and bacteria colonies developed on SAP environm@&arapeck rice flour and rice flour which were ugadthis part.

ISOLATION AND MONOCULTURE

Purification of the Fungal Spores

Under a laminar flow hood, a single (specific) spobserved under a microscope or bacteria colaiglgito the
naked eye on the culture media was deposited o8zhpeck nutrient medium. The whole was incubat@&8& C for five

to fifteen days.
Test on Bacteria Gram KOH 3%

A l'aide d’une platinum loop sterilized Bunsen trflame, the bacteria were removed from d’une puteire
48 hours old on the PSA medium and rubbed rapidly drop of a solution of (48) hours to seventy-(&®) hours of age
and suspended in a drop of 3% aqueous KOH solptieviously deposited on a glass slide. After a $&esonds, it raises
the toothpick of a few cm above the blade. If itfig a viscous net, the bacterium is gram negaBvam-positive bacteria
do not produce net. (Lellio1,987).

Tarnish Testing Grain

Tarnish tests were performed with the monoculture f Helminthosporium oryzae,
FusariumandverticiloidesCurvilaria lunata,. The plant material consists of grains of rice etes NERICA L 2(and IR-
64 (widely grown in Benin). These grains are disiméecby soaking in a sodium hypochlorite 5% soluflantwo minutes

followed by three rinses with sterile distilled watind then dried.
Fungal Material

Three fungal species isolated from rice plants weeed. This i$lelminthosporium oryza&urvularia

lunataandFusarium verticiloidesAll these species were kept on filter paper diecs20 ° C freezer.
Preparation of Inoculum

For the production of the inoculumglminithosporium oryzae and Fusarium moniliformere grown on a

medium based on rice flouCurvularia lunata,meanwhile was grown on Gzapeck medium and incdhbait@8 ° C and.

After 15 days of incubation for abowrticiloides Fusarium and Curvularia lunateen (20) days for
aboutHelminthosporium oryzagpores of the charged surface is scraped asdpticsihg a metal spatula and distilled

water. The suspension obtained is filtered throciggesecloth to remove mycelial spores. They wepplemented with
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0.05% Tween 20 and 0.5 of gelatin necessary faressful inoculation and enable uniform depositibwater droplets on

the surface of the seeds. The inoculum concentrifixed than 168 spores / ml with a Malassez slide.
Grain Processing

The varieties of rice grains NERICAs L 20 and IR &4 separated into batches of 400 to 600 grairsnG
batches are soaked for 1:30 minutes (time reqdoethe inoculum is impregnated grains) in the wacobtained from
various fungal species. Grain witnesses in wateme haot received spore suspensions but rather haea boaked in
distilled water 0.5% gelatin and Tween 20 for 1 th80 minutes. All grain batches are then carefdiigd and spread on
the bench for 72 hours, enough time for the onkeymptoms of some parasites tested. Then lotkepefor 3 months at

a temperature of 28 ° C for the final rating of pgoms.
Rating Scale Results
The rating of the alteration of the grains wasiedrout using an arbitrary scale, preset shownainld 7 below.

Table7: Rating Scale

Note Descriptions Damage

0 No apparent symptoms

1 A few isolated patches of brown on part
of the grain

5 More or less large spots distributed ovier
a portion of the grain

3 Round or elongated spots spread ove
of the grain.

4 Alteration of all or substantially the en(‘ire
grain surface.

The sum of the scores related to the number ofeileand untreated grains, is the index alteralomedium

index is then calculated for each batch of grain.

Alteration index = X obtained Notes

Observed Number of grains
It should also be mentioned that the percentadedifig of having grains was noted
Statistical Analysis

Data processing tarnish indices was performed ®tttistica software and focuses on the analysigadance
followed by the Student-Newman-Keuls (SNK) at tBé threshold when the result of the analysis ofvdréance recorded

at least one significant difference at the 5% thoés Microsoft Excel 2007 was used for data entry.

RESULTS AND DISCUSSIONS
Results

Evaluation Frequent Cases of Contamination of Ric&eed

Sixteen (16) rice varieties were used in the stidhgse are: NERICA L20, CMR 86-030- A TOG 16799,
Kountounkaassa, OG 20, Mororiz, GC17-A, YG 28 NERIC14, BL 19, BJ11, IR 64, IR 841, TOS Long, TOSuo
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and Beri September 21. groups of pathogens arenauseon different rice varieties. These aervilaria lunata,
Helminthosporium oryzae, Nigrospora oryzae, FusariverticiloidesAlternaria oryzaepacteria and nematodes. All
collected rice varieties are attacked by at least af the identified pathogens (Table@)rvilaria lunatadiffers from lot
with seven (7) varieties attackédternaria oryzae..Nigrospora oryzae oryzae and Sarocladibave attacked the variety
NERICA L 20.

Table 8: Distribution of Pathogens Following Rice Vrieties Studied

Pathogens Variety
Alternaria oryzae Nerica L 20
Bacterium Kountounkaassa, Mororiz, Nerica L 20, TOG
16799

Beri 21 GC17-A, IR 64, 20 OG, YG 28, Neri¢ca
L 20, L 14 Nerica

Fusarium verticiloides BJ11, Nerica L 20, TOS Long
Helminthosporium oryzae |BL 19, IR 841, Nerica L 20

Curvilaria lunata

nematodes CMR 86- 030- A, Nerica L 20, TOS Court
Nigrospora oryzae Nerica L 20
Sarocladium oryzae Nerica L 20

Figure 14 below shows the pathogens found on Néri2@ and frequency of attackurvilaria lunataThis is the

most pathogenic of the panicles of Nerica L 20 it?3.08% attack rate.

It is followed byHelminthosporiunoryzaeoryzaeandNigrosporaof Sarocladium oryzawith frequencies of

attack of 15.38% eaclAlternaria oryzaes the least common pathogen on the irrigatechptar of Ze.

In the experimental fields AfricaRicurvilaria lunataand bacteria are the pathogens present with 4@8¢kafrequency
and 20% respectively (Figurel5). Then copréiciloides Fusarium, Helminthosporium oryzamed nematodes with attack
frequency of 13.33% eacAlternaria oryzae oryzae and Nigrospora Sarocladiwmyzaewere not found in these
experimental fields.
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Figure 14: Presence of Pathogens on the Irrigatedefimeter of Ze
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Figure 15: Presence of pathogenic Varieties Collezd Africa Rice

Overall, we noted a low severity of attack of proiilon by certain diseases as is the @acladium oryzae
oryzae of Nigrosporatc. Also 14.63% of production are attacked by tfisease of brown spots caused by
H elminthosporium s®9.27% by the disease of seed discoloration cause@urvilaria lunata,and 9.76%or
nematodes. The case of the most common diseas#iserisfore linked to the presence Girvilaria lunata and
Helminthosporium oryzadFigure 16).

The actual pictures of pathogenic spores observetigroscopic observations are presented in Figjdre
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Figure 16: Presence of Pathogens on Both Collecti@ites
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Nématodes oryzae Helmintosporium oryzae Curvulary@ae Nigrospora oryzae

Figure 17: Actual Pictures Fungal Spores Observed hiler a Microscope Source: HODE, 2014

Table 9: List of Bacteria Isolates Obtained With tre Test of KOH

1 ML5-1 Rice seed Gram-
2 ML5-2 Rice seed Gram-
3 ML5-3 Rice seed Gram-
4 ML5-5 Rice seed Gram-
5 ML5-6 Rice seed Gram-
6 ML18 Rice seed Gram-
7 ML19 Rice seed Gram-
8 ML25-1 Rice seed Gram-
9 ML25-2 Rice seed Gram-
10 ML25-3 Rice seed Gram-

Figure 18: Identification of Bacteria Colonies

Evaluation of Weathering Rates by Fungal Microorgamsms

The seed lots treated with the inoculum presentdability of results calculated after the altevatiindex
obtained after three months observation seed (Tle
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Table 10: Alteration Index and Percentage of Alterd Grains

e Index Altering Percentage of Altered Grains
NL 20 IR 64 NL 20 IR 64
Helminthosporium oryzag 0.10 + 0,001laa 0.11 £ 0,005bb 51.25 + 1,353a 76 2D05ba
Fusarium moliniforme 0.07 £ 0,005ab 0.09 = 0,006ba 61.25 = 2,5bb 58.3(1bb
Curvilaria lunata 0.06 = 0,009ab 0.08 = 0,009ba 72.00+1,1ac 83.002bc

The first letters after the numbers are relativah® comparison between the varieties (line) oé richile the
second letters are for comparison between fungatisp (column). The numbers accompanied by diffetetters

(between row or column) are significantly differé8tudent-Newman-Keuls)

The evaluation of the disease as a function of tmewed that the progression of symptoms observedhé
seeds after inoculation varies fungal pathogersnstrand varieties tested. The grain infestatioraigable over the three
months of observation.

For variety NL 20H.oryzae, C. lunata and F.oryzaause alterations whose indices range from 0.@ltavhile
these indices vary from 0.08 to 0.11 IR 64.

TheHelminthosporium  oryzaalteration index is significantly different from hdse ofFusarium
verticiloidesandCurvilaria lunataon the variety NL 20Helminthosporium oryzag 0.1 alteration index which is
significantly higher than those &fisarium(0, 07) andCurvilaria (0.06).Helminthosporium oryzaproves to be more
aggressivand Fusariunon Curvilaria NL 20. This conclusion also applies to the vari®y64. in fact, on this variety,
the index of alteratioll.oryzae 0f0.11) is significantly higher than thoseFasarium(0.09) andCurvilaria (0.08). By

cons,Fusariumalterationof indicesand Curvilariaare the same on each variety tested.

The analysis of alteration indexes also shows ttetvariety NL 20 is more resistant than the vari& 64. In
fact, the pathogenic alteration of indigekelminthosporium, FusariurandCurvilaria) is significantly higher on IR 64 as
NL 20.

Considering the evidence of alteration, one carclemie thatHelmintosporium oryzais the most aggressive

pathogen and the variety NL 20 is more resistaan the variety IR 64.

The percentage of altered grains evolves folloviyqes of pathogens and rice varieties tested. ©wahiety NL
20, altered grain Percentages are significantfigdint for the three tested pathogens. Curvilarighé pathogen that most
altered grains aBusarium and Helminthosporiurmdeed, 72% of the grains are altereddwyvilaria while 61% and 51%

are altered byrusarium and Helminthosporiunespectively.

On the variety IR64, altered grain percentages al® significantly different for the three tested
pathogens. Curvilaria proves to still be the pa#iothat most altered grains fassarium and Helminthosporiurindeed,
83% of the grains are altered Byrvilaria while 59% and 76% are altered

by FusariumandHelminthosporiunrespectively.

Analysis of altered grains percentages also shbatsthe grains of the variety IR-64 are more cagdghan the
variety NL 20. However, the grain alteration petege is not different in the case whemsariumconsiders the two rice

varieties. It should be noted that more than hathe inoculated grains were altered regardlesthefpathogen and the
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variety of rice.

Considering the altered grains percentages, weaaclude that the most aggressiuervilaria pathogen and the

variety NL 20 is more resistant than IR64.
DISCUSSIONS

The results of the survey showed that the preval@ficiseases of rice noticed on seed is low orctitlection
site with a low incidence. The diseases were olesewith varying impacts on the site and the Zé&fRice. Apart from
cases of bacterial diseases simultaneously noteprésence of fungal diseases on the perimateedoyNigrospora the
Curvilaria the blight, Fusariunand the False coal. Pathogenic fungi on seedsrdificterial colonies by the appearance
and rapid growth of mycelium. Bacterial colonies atistinguished by their physical aspects gooegcots and
oily. These characteristics observed in this styacteria have been described by (Onasanya2@Hl). The bacterium
was isolated from rice panicle on seeds. Thesepacecles are sources of inoculum on the perimé&tgs remark made
confirms that of Or (1985) which showed that théhpgen can pile up after winter on straw from n@micles and that
this source of inoculum could have importance iraar where bad guest herbs are very poorly developeabn-
existent. Among the biochemical tests, we were &blgerform on the test isolates KOH 3% to conftha type of Gram

bacteria. We also characterized a kind of nematduese species iphelenchoides bessdyi/hite tip) as a worm.

Indeed the presence of diseases caused by baatetidungiHelminthosporium oryza&urvilaria lunata and
Fusarium verticiloidess noted on the samples taken and the observetigsatThis variation of incidence may be related
to the heterogeneity of environmental conditionshsas rainfall as highlighted Sere and Sy (1996) @&so by climatic

factors.

The alteration of the seed increases when temperaind humidity are favorable to the development of
microorganisms (Harison and Perry, 1976; Bothast819The hulls are invaded depth, the caryopsisoiered with
brown spots, while the germination of grains desesa(Angladette, 1966). Fungi attacking the grafier harvest,
causing in effect, the discoloration of these ggairhis discoloration would be due to the high rnelia activity of fungal
organisms in some caryopses, either directly oiréstly by one or more species or combinations afious species
(Angladette, 1966)

Fungi such ablelminthosporium oryzaandC.lunataare formidable species causing macular leaf déseas
(Bouslin etal; 1997 Ennafath el., 1999; Ouazzani etl; 2000; Gnancadja, 2005) but they must also be degans
serious opponents of seeds.

C. lunatais considered by some authors (Duraiswamy andadgpen, 1983) as a fungus causing discolouration
of grains. This condition is of considerable gravilue to low germination paddy (Querijoro akt 1993; Jin
etal., 1994). Our results are consistent with those ager by Rao and Salam (1954) and Agrawal.@089 who

reported that if the conditions are favorable (@%%her humidity), the degree of rice grains infestcan reach 60%.

Fusarium verticiloidess frequently transmitted by seeds (Ould, 198&jsTfungus and causes discoloration of
rice grains (Bedi and Dhliwal, 1971), the seriouslfigcted kernels are discolored, sometimes turping under the effect

of the presence of conidial masses (Hino and Fuli®@8). The presence Bf verticiloidescan contribute significantly to
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the reduction of grain quality.

The grain discoloration is associated with impaiedlity (Duraiswamy and Marippan, 1983), a reducin seed
viability and dieback of seedlings before or agenergence (Hassikou 2000). Rice Grain fading psoites complex
process associated with the expression of varidaust pathogens, including fungi. It is easy to ntitat a number of
species such & moniliforme,C. lunata, H. oryzaean be considered major species involved in theottbration of the
grains.C. lunata H. oryzae and F. verticillioiddsmve a real capacity to cause damage on seedslanhage caused can

increase or decrease depending on the conditiosi®iEge of grains.

Although the incidence recorded in some caseswisdolow, studies have shown that the small pesgmtof
infection in a seed lot is enough to cause epiderf\W¢allen and Sutton 1965). In addition, this imdien shows that the

seed is true important mode of dissemination diglagical diseases.
CONCLUSIONS

The results of this study reveal that the seedstraee pathogens speculators. Different cases dfogans are
present in most of the seeds grown by farmersh®%ixteen (16) rice varieties collected seven (d@ups of pathogens
were observed name@. lunata, H oryzae, N. oryzae, F. verticillioidds,oryzae bacteria and nematodes. Also, we have

shown that. oryzaeis the most aggressive and pathogéhitinatathat affects more grain.
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