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ABSTRACT

The study of the biology and physiology Helminthosporium bicoloiisolated from leaf lesions of its host
Stenotaphrum secundatushowed good mycelium knowledge on complex mediavels as on synthetic media rich in
minerals and vitamins. This fungus was able to bgyespecifically, on complex environments and lesssynthetic
media. Rice flour media, PDA, and Richard's Czagmcked conducive to the growth and sporulatiothaf pathogenic
agent. The light regime is favorable to myceliuravgth and sporulation. Optimal temperatures for dhoand sporulation
of H. bicolor are of 20 and 28°C for the pH which ranges betwéand 8.

KEYWORDS: Biology, Physiology, Helminthosporium Bicolgr Stenotaphrum SecundaturRathogen, Mycelium
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INTRODUCTION

Helminthosporium disease is regarded as an impodgptogrammic disease. The form ldéIminthosporium
includes several species of which one the mostlpomcludesH. sativum, H. maydis, H. zeicola, H. spiciferunThese
species can, according to some scholars, be nmghtening tharH. oryzae Rice Helminthosporium disease caused by H.
oryzae, was first referred to in 1900. This disdasegarded as the second dangerous rice diseanete point of view
of its importance after the pyriculariosis genedaly Pyricularia oryzae(Ou, 1985). The output effects caused by this
disease can reach 75% (Kohls and Percich, 1983\iskathal., 1987) and even 100% in the event of recepidemics
(Bean and Schwartz, 1961; Kernkamp et al.; 1976).

Fungi isolation from the infected rice plants, exted from the Moroccan rice plantations, showedetkistence
of various medical problems. Thus, the helminthospo and the pyriculariosis seem to be a funga¢aie predominant
on the stems, leaves and seeds (Benkirane et9@4l; Benkirane, 1995). In general, important riokaf diseases are
classified in the large category of helminthospariwhich includes not only the diseases causeddigninthosporiunbut
also by other organisms such &rvularia, Trichonis, Brachysporiuretc. These fungi have approximately the same
biology and cause similar deteriorations and inéest not only on the foliar organs, but also, om floral parts (glumes

and glumellas). This causes seeds contaminatiogléflatte, 1966).

In Gharb and Larache area, we think that the padipuladf the various foliar parasites is much divfezd. The
existence of numerous weeds and other plant spetide Moroccan rice plantations can be the caasgng many

others, of the presence of various species of pasasncludingHelminthosporium bicolorStenotaphrum secundatum
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happens to be the host of most rice diseases. Baeks (2001) study on compared pathogenesis andstitate cross
inoculations ofPyricularia grisea (Magnaporth griseapveals that certain varieties of rice are seresitd weed isolates

and that certain species of the herbaceous plamtseasitive to rice isolates.

Helminthosporium bicoloMitra 1931), orDreschlera bicolorwas discovered in Poona (India) at the same
period with the discovery of the decay of corn parBince then, this fungus has not been the subjethorough
investigation. TheH. bicolor spore is of more or less small size, pertainingheofamily of bicolor Helminthosporiums,
having size similar conidia to those dfielminthosporium carbonum, Helminthosporiums seatriSaw and
Helminthosporium cynodontis Marig he conidia are straight or slightly curved, wittown aspect or ashes with two
sub-hyaline final cells. This bicolor aspect isistidction criterion of this species and makesl#iter a particular species

(Mitra, 1931). In this paper, we are concerned withstudy of this fungus, which has been raredyired into so far.

The development of the various speciesiefminthosporiumisolated from the affected rice plants, is evidda
through the growth, the diametrical and spore pectidn. The development capability of these fungivamious areas
informs about their aptitude to colonize variouslegical niches. In addition, their capability tposulate makes it
possible to determine their distinction in natudsiéch et. al, 1979; De Cal et al., 1993). The phygical study makes
possible, the distinction between the isolateshefsame fungal species. This has been the sulfjeetrious studies on
different fungi (Engelhard et al., 1972; Okeke let¥992a; Benkirane, 1995)

After having isolated fronsStenotaphrum secundatum H. Bicolare set ourselves the goal of studying, biology
(the behavioral study of thélelminthosporium bicolorisolates on various complex and synthetic cultoredia),
physiology (the study of two physical factors effggH and the temperature on theOxkechslera bicolorgrowth and the

sporulation) and the pathogenic capability of thisgi on rice andtenotaphrum secundatum.

MATERIAL AND METHODS

Helminthosporium Bicolor Isolate Used

Two isolates oDrechslera bicolorare used in this study: Dbc or Dbcl and Dbe orDiAtese various isolates
are obtained from foliar lesion oBtenotaphrum secondatumplants harvested in the neighborhoods of Kenitra.
Stenotaphrum secondatueaves are cut out in small fragments of approtéga?2cm? on the level of the lesions caused
by different pathogens. These fragments are so#ti@@after in bleach for 5 minutes and are rinsee times in the
sterile distilled water. They are then placed irtriPdishes containing each three paper discs hdieitliwith sterile
distilled water. After seven days of incubation,rmosporale isolations are carried out under micnosaweith a rolled glass
wire capillary, previously sterilized with fire andooled. These spores are automatically deposite®etri dishes
containing of gelosee water (2%), then transfemean environment containing flour freshly prepara flower. After

72 hours at least, a clone is chosen and multifiettansplanting on the medium, and the identiiicais carried.
Influence of the Culture Medium

Though the study of the growth of the two testedbidolor isolates, two types of culture media ased: -Complex
medium: it includes Potato Dextrose Agar (PDA)eriftour medium and the extract of Malt and oat floBynthetic
medium: it includes the Czapeck medium, Richard Rizhard’s. For each medium and isolate, seven Bistnes are
sown by placing in their center a 5 mm diametedaxg taken from the margin of a 7 days old cultlifeese Petri dishes

are then incubated at a temperature of 25°C fada@®3@ in the light, in the darkness and alternafii® hours in the light
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and 12 hours in the darkness.
pH Influence and Temperature

The medium used for the study pH effect and tentperaon the mycelium growth and the sporulatiorthef
tested isolates is the medium containing rice flétor each pH (4, 5,6,7,8 and 9), each temperdfi0tc, 15°c, 20°c,

28°c, 35°c, and 42°c) and each isolate, 12 of Bethies are sown the same way as previously.
RESULTS ANALYSIS

The diametrical growth is estimated by the measargrof the cultures according to two perpendicdiameters
after 7 days of incubation with the temperature28fc for the various culture media, and 6 daysnotibation for the
temperatures and tested pH. The number of spoestimated after 20 days of incubation. Four difcsmm diameters,
taken from the edge of the cultures are depositedtest tube containing 1ml sterile distilled walehe tubes are agitated
with the vortex for 40 seconds so as to removesfitges. The evaluation of the total number of danidleased by the 4
discs is carried out through the cell of Malasdea i@te of ten counting per suspension of three$dor each isolate. The
median number of the counted spores is then exgatgser unit of the surface of the thallus considémreedian number of

spores /mm 2),
STATISTICAL ANALYSIS

The data processing of the diametrical growth dwedsporulation of the isolates of H. bicolor onieas, culture
media, pH and T° C is carried out by a statistmaftware: Statistica and has to do with the analypsithe variance
followed by the test of Student - Newman - Keul8lKS) to the threshold of 5% when the result of #malysis of the

variance records at least a significant differenith the threshold of 5%.

RESULTS
Mycelium Growth and Sporulation of the Isolates ofH Bicolor (Dechslera bicolor) on the Complex Media

Mycelium Growth

The results, drawn from the statistical analysedaghout on different data of the diametrical gtbwTable 1 to
6) showed significant differences with the threshof 5%, between the two H. bicolor isolates testedthe various

media. In addition, the isolate effect of culturelasolate-medium is highly significant.

On the rice flour medium, under continuous lighe Dbcl1 and Dbc?2 isolates do not significantlyetitbetween

them. The two isolates have the same the diamkgnioavth: 85mm.

Table 1: Mycelial Growth (mm) of the 2 isolates of. Bicolor in the
Complex Mediums in Continuous Light

Isolate
Culture Media | Dbcl | Dbc2
E. Malt 70a 6la
Oats 73a 66a
F. Rice 90a 90a
PDA 83a 82a
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For the same medium, the values of the same liieetafl of the same letter do not significantly eliffrom the
threshold of 5%

A significant difference is only at the level diet oats extracted medium for the two isolates: 7 for Dbcl
isolate and 61 mm for Dbc2 isolate. On the wholelimethe diametrical growth varies between 61 mmuh @ mm. For
the Dbcl and Dbc? isolates, the diametrical growaities respectively from 70 mm to 90 mm and 61 mr&G mm on all
the selected media. Nevertheless, significant iffees have been observed for the same isolatenwhi various culture
media. For the same Dbcl isolate, the diametricavth on the rice flour medium and PDA (90 mm ar® m
respectively) significantly differ from that fromat extracted medium and oat flour (70 mm and 73 magpectively). In
the same way, for Dbc2 isolate, the diametricaluginorelevant to rice flour and media (90 mm andn@® respectively)
significantly differ from those extracted the maltd rice flour media from malt and rice flour (6Imnand 66 mm
respectively). The maximum growth is observed anlével of the rice flour medium, and this, for the isolates Dbcl
and Dbc2. The medium extracted from malt has rexe#te lowest maximum growth for the two isolat@éthin the
darkness (Table IV.2), on the entire media, thendiaical growth varies between 70 and 80 mm forQbel isolate and
68 to 85 mm for the Dbc?2 isolate. The PDA mediura slaown a maximum mycelia growth for the two isedat80 mm
and 85 mm for Dbcl and Dbc2 respectively). On fioar, the diametrical growth of the Dbcl isola#® (mm) differs
significantly from that of the Dbc2 isolate (82 mrihe diametrical growth of the Dbcl isolate on th#ture medium
PDA (80 mm) differs significantly from that obsedvéor this same isolate on the other media (70/@2ym). As for the
Dbc2 isolate, the diametrical growth on the medilrtracts media(70 mm) and oat flour (71 mm) d#fsignificantly
from that observed on the other culture media (tme: 82 mm and PDA: 85 mm).

Table 2: Mycelium Growth (mm) of the 2 Isolates oH. Bicolor in the
Complex Mediums in the Darkness

Isolate
Culture Medium Dbcl | Dbc2
E. malt 70a 68a
Oats 72a 71a
Rice Flour 70b 82a
PDA 80a 85a

For the same medium, the values of the same lifeetafl of the same letter do not significantly @iffvith the
threshold from 5%

Alternatively (light-darkness), the rice flour madi is the most conducive to the mycelium growthef two
isolates (90 mm), its action on the mycelia grogitimificantly differs from that of the other culeumedia, on Dbc2 and
Dbcl. The malt extracted medium seems the leastumive to the mycelia growth of the two isolatessidered. As for
PDA medium, it differs significantly from the madixtracted and oat flour media for the Dbcl isolatel differs
significantly only from the malt extracted mediuntiwregard to the Dbc?2 isolate. The study of thieawéor ofH. bicolor
isolates enables us to say that the Dbcl isolaperences a considerable mycelium development bthal media
compared to the Dbc2 isolate, the rice flour medamd PDA are conducive to the mycelium growth & tho isolates
Dbcl and Dbc2.
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Table 3: Mycelium Growth (mm) of the 2 Isolates oH. Bicolor in the
Complex Media in Alternation Light-Darkness

Isolate
Culture Medium Dbc1 Dbc2
Malt extract 62.5a 59a
Oat 65b 68.7a
Rice Flour 90a 90a
PDA 70a 68.5a

For the same medium, the values of the same lifieetafl of the same letter do not significantly @iffvith the
threshold of 5%

The mycelium growth under continuous light is moomsiderable than the one under the darkness a&ndni
alternatively under light and darkness. The minimafrgrowth is obtained on malt extracted medium #ms| for the two
studied isolates. The mycelium growth on the syitheedia is variously appreciated. Under contirmibght, the Dbcl
isolate grows better than the Dbc2 isolate, ansl thm the whole studied media. Its mycelium growdhies between 60
mm and 80 mm with a maximum growth on the Czapeeliom. The medium of growth is obtained on Richaetium
for the isolate Dbc2 (59.5 mm). The Czapeck medétnows a significant difference when compared withdther media
for the two isolates. The latter are significardlfferent with regard to this medium. For the twther media, we notice no
significant difference between isolates.

Table 4: Mycelium GROWTH of the 2 Isolates of H. B¢olor in the
Synthetic Media in Continuous Light

Culture Media
Isolats | Czapeck | Richard| Richard’s
Dbcl 80a 60c 68b
Dbc2 72.5a 59.5¢ 66.4b

For the same medium, the values of the same liieetafl of the same letter do not significantly eliffvith with

the threshold of 5%the threshold from 5%

Under the darkness, the mycelia growth varies batwg2.5 mm and 73.5 mm, the maximum is obtainethen
Czapeck medium with the Dbc2 isolate. We obsengigaificant difference between the two isolatestibem Czapeck
medium (69 mm for Dbcl and 73.2 mm for Dbc2). Treieck medium seems to be most favorable to theslioye
growth of the two isolates.

Table 5: Mycelium Growth of the 2 Isolates of H. Biolor in the Various
Synthetic Media with the Darkness

Culture Media
Isolats | Czapeck | Richard| Richard's
Dbcl 69a 70a 62.5b
Dbc2 73a 64.8b 63.4b

For the same medium, the values of the same liieetafl of the same letter do not differ signifidpith the
threshold from 5%
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The mode of alternation light-darkness presentedagaimum of growth (79 mm) on the Richard medium for
Dbcl and a minimum on the medium Richard' s (54 rfon)this same isolate. A significant differenceabserved
between three media used, for the two isolates.Olel isolate differs significantly from the Dbclate on the media
Czapeck and Richard, the medium Richard" S beisg favorable to the growth of the two isolates. Thee2 isolate
grows better on Czapeck medium than the Dbcl isolethereas this latter believes grows better ofiRibkard medium.

Table 6: Mycelium Growth of the 2 Isolates of H. Biolor in the Synthetic
Media in Light -Darkness Alternation

Culture Media
Isolates | Czapeck | Richard| Richard’s
Dbcl 64.2b 79a 54c
Dbc2 72.5a 64.2b 59.3c

For the same medium, the values of the same liieetafl of the same letter do not differ signifidpith the
threshold from 5%

Sporulation

In vitro, the sporulation of the isolates (Tabl&)7ef Helminthosporium bicolodepends on the culture medium
used. The comparison of the averages of the nuoifbgpores of the levels of treatment carried oueaded significant
differences between the complex media and thetesofar the various luminous modes. The rice flo@dium has been
the most favorable to the sporulation, whetherhim darkness, light, or with light-darkness alteéoratFor the last two
modes, the Dbcl isolate shows a significant diffeeewith the Dbc?2 isolate on the rice flour mediofmice. The intensity
of sporulation for the isolates varies between 573hd 14011.8 /mm2 spores under the light; betwi#8.8 and
3343.72 spores /mm2 under the darkness and of 5@®8l 9553.5 spores/mm2 under light-darkness altiermn The light
stimulates the production of the greatest numbespofres for the two isolates considered. We ndtieelowest rate of
sporulation in the darkness. For the other cultneslia (PDA, malt Extract, oat Extract) and for milnous mode; we do
not observe a significant difference between thiatss. With light-darkness alternation, we notcsignificant difference
between the two isolates on PDA medium, on maltdextand on rice flour medium. On the other handhe darkness
we notice no significant difference between thdaites. There is no significant difference betwaghtland alternation
mode but there is a significant difference betwbght and darkness mode. We notice the same tlongrialt extract
medium. With regard to the rice media flour and RE#e light mode differs significantly from that tfe darkness and

alternation. In addition, the mode alternation gig@nificant results different from those obtaimethe darkness.

The Dbcl isolate sporulates better than the Dbalates on all the media considered and all confuaednous
modes. The rice medium flour and PDA medium pravest conducive condition for the formation of tlenidia in the
light.

Table 7: Average Sporulation (spore/mm 2) of the Hbicolor Isolates of
According to the Nature of the and Culture Medium Luminous Treatment

Oat Dbcl 8279.7a| 3343.72 7642.84
Dbc2 8139.58a] 2706.82b 7509.05a

Malt Dbcl 6369a 1592.25k 6209.77a
Dbc2 5732.1a 1273.8b 5095.24|
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Rice flour Dbcl 14011.8a 1910.7¢ 9553.5h
Dbc2 11464.2a 2547.6¢ 7642.8b
PDA Dbcl 8916.6a 1910.7b 7642.8b
Dbc2 8279.7a 2547.6¢C 5095.2h,

For the same medium, the values of the same liieetafl of the same letter do not differ signifidgmith the
threshold from 5%.

Table 8: Average Sporulation Average (Spores/mm 8f the 2 Isolates of H. Bicor
According to the Luminous Treatment

Mode
Media Culture | Isolates Light Darkness | Alternation

- Dbcl 7324.35b 1433.02¢ 9871.19a
Richard Dbc2 6369a 1910.5b 7324 .35a
| Craneck [Dbcl | 12101.1a| 3343.72¢  10986.5db
P Dbc2 10986.52a 3662.17b 10827.3a

| Richard's | Dbc2 | 7802.02a | 1592 .25H 7005.93]
Dbc2 8916.6a 1910.7c 7483.57b

For the same medium, the values of the same affdicte of the same letter do not differ signifidgnith the
threshold from 5%.

On the synthetic media (Table 8), the comparisothefaverages of the median number of spores fobmedio
isolates tested on the same culture medium, higtsligignificant differences. The Czapeck mediurgeneral induces the
greatest number of spores in the light, the dakaesl alternation with a maximum of 12101.1 spémas 2 for Dbcl in
the light. The Czapeck and Richard media favor aenmatense formation of spores at the Dbc2 isalatthe light and
alternation, whereas the medium Richard's mediworfaa better sporulation of Dbc2 in the light, therkness and

alternation.

Influence of pH on the Mycelium Growth and the Spoulation of the Helminthosporium Bicolor Isolates
Influence of the pH

The statistical analyses of the data show thaeffeet of the interaction pH-isolate is highly siigant (Table 9-
10). Indeed, for the same pH level of treatmerdretis no significant difference between the igsgiDbcl and Dbc2).
The highest number of spores is obtained from tHé for the Dbcl isolate. Over the whole pH, the bemof spores
produced varies between 6369 and 10827.3 spored/Ror the same isolate and different pH levelttremt, there are
significant differences between the numbers of pced spores. Thus, for the Dbc 1 isolate, the §H0827.3 spores/mm
2) and pH7 (9871.94 spores/mm 2) differs signifttafrom pH4, pH5, pH8 and pH9, whereas for thddt® Dbc2, only
the pH6 (4935.37 spores/mm 2) differs significantlgm the pH4, the pH5, Ph9. The influence of thé gn the
diametrical growth of the mycelium of the two igelsiis only partially noticeable since there aresigoificant differences
between the two tested isolates for the same laveH, but there is, on the other hand, a signifiadifference between
different tested pH for the same level of isolagatment. The mycelium growth levels vary betweean8 8.5 cm, the

maximum is allotted to the Dbc1 isolate on PH6 #redminimum is recorded with the pH4 and pH9.
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Influence of the Temperature on the Mycelium Growthand the Sporulation of the H. Bicolor Isolates

The results of the statistical analyses show theifstant differences on the level from the isotates well as the
one of temperatures. The mycelium growth of eactais considerably varies according to the testetperatures (Table
11-12). The mycelium growth varies between 1 armh® the maximum value is observed at 28°C tempegdtr the
Dbc2 isolate (9cm); there is a significant diffezerbetween the temperatures of 28.20°C and thasdf, 15 and 10°C
for the two isolates. The temperatures of 42 arfiCItave caused the lowest mycelium growth. Theisotates are able
to grow with 28°, 20°, 35°, 15°C, but could not madly resist the temperatures of 10° and 42°C.

Table 9: Average Mycelial Growth (mm) of the 2 Isahtes of H.
Bicolor with Regard to the pH

Isolates

pH Dbcl | Dbc2
4 55a 53.7a
5 58.7a| 56.2a
6 85a 77.5
7 77.5a| 71.2a
8 61.2a 68.7
9 50a 58.7a

For the same medium, values of the same line affleat same the letter different by significantlythe threshold
from 5%

Table 10: Mycelium Growth (mm) of the 2 isolates oH. Bicolor According to the Temperature

Température (°C)
Isolates 10 15 20 28 35 42
Dbcl 10° | 50c 80a 85,5a| 65b | 25d
Dbc2 15b | 30c 85a 90a | 70b | 12d

For the same medium, values of the same line affleof the same letter different step significamtligh the
threshold of 5%

With regard to sporulation (Table 10-11), isolatiéfer significantly for the temperatures of 10Q°2and 28°C.
The maximum of sporulation is obtained at 20°C @892 /mm2 spores) for the Dbcl isolate and thermim at 10° and
15°C (1273,8 /mm2 spores); none of the two isolai®sld sporulate at the temperature of 42°C. Thues#olate,
subjected to the tested temperatures, sporulagesignificantly different way. Indeed, there isign#icant difference
between of 20 and 28°C, 28 and 35°C and 15 and féfperatures.

Table 11: Average Sporulation (/mm2 Spores) of th2
Isolates of H. Bicolor According to the pH

Temperature (°C)
Isolate 10 15 20 28 35 42
Dbcl 0° 1273.8d | 10986.52a| 8120.47b| 2547.6¢c| Oc
Dbc 2 1273.8 | 1273.8cd| 8279.7a | 7005.9b | 1910.7c| Oc

For the same medium, values of the same line affeof the same letter different step significantiiyh the
threshold of 5%
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Table 12: Average Sporulation (Spores/mm?2) of the Bolates of H. Bicolor
According to the Temperature

Isolates

Dbcl Dbc2
7005,9a 6840,3a
7477,2a 7158,744
10827,3a| 9871,94a
9871.94a| 9069.44a
7795.64a 8751a

6369a 7477b

olo|~|o|o|sF

For the same medium, values of the same line affeof the same letter different step significantiiyh the
threshold of 5%

DISCUSSIONS

The mycelium growth of the two isolates ld&lminthosporium bicolovaries according to the tested culture
medium. The composition of the culture medium tbenomes a great factor for the growth of the fusmgicies. All the
media (complex and synthetic media) allowed the etiym development of the studied isolates but #ewint levels.
Among the complex media tested, the rice flour Brid.A media proved to be most favorable for the eliyen growth in
the light, the darkness and light-darkness altegnaSimilarly, among the synthetic media, Czapank Richards media
have made it possible to obtain the best myceliwowth for the two isolates in the darkness andigtitldarkness

alternation whereas in the light, the maximum migcgtowth have been produced by Richard and Czapecka.

Moreover, the sporulation is also influenced by theation of the culture medium; it is at its aptim level of
rice flour and P.D.A media in the light and altdioa and on the oats medium in the darkness. Aéegrieb Mitra (1930),
P.D.A medium favors an intense sporulation forhawaiiense, H. tetramera, H. maydis and H. ra&tm In the same
way, Awuah (1989) and Susuri and Hagedorn (1996jcloded that this same nutritive medium induced ettelp

production of spores and a mycelial developme@wfvilaria sp and ofHelminthosporium sp

On the synthetic media, the Czapeck medium is thst monducive to the sporulation with the contiraiéight
and darkness, whereas the Richard medium is faloiabthe alternation. Likewise, Czapeck and Ridharduce an
intensity of sporulation oH. hawaiiense, of H. tetramera and H. maydise Richard medium is, on the other hand,

unfavourable to the sporulation idf turcicum and H. bicolar

On the basis of the findings, we notice that thmglexes stimulate the formation of the conidies enttvan the
synthetic media, which is in accordance with ofuRignd Teaska (1973) works which confirmed thatdbmplex media

are more conducive than the synthetic media fogtbeth and the sporulation of several speciddaliminthosporium

The temperature has different influences on thauarstages of life of H. bicolor. Thus the mycsaligrowth and
the sporulation of the isolates of this speciesram@mal at 42° and 10° C and optimal at 20° C. éding to several
scholars (Honda, 1969; Or 1985; Lucas et al. , 198% temperatures ranging from 25 to 30 °C repre®ptimal
temperatures for the mycelia growthtbforyzae This confirmation is quite characteristic of #igove mentioned species,
since in this very case, the optimal sporulatiorragher recorded with 20°. The of 28°C temperaisreot without

producing a big number of spores but its effectaies quite low. Even (Curtis, 1961; Bao et al. 93Pcontended for
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example that the temperatures ranging between #5387 C represent optimal temperatures for the tirosi the

mycelium ofcurvularia lunata
CONCLUSIONS

Our findings are in accordance with those advanimgdPaul and Parbery (1966), who reported that @ th
temperature of 25°C, several mature ascorspor&rasdchlera bicolorappear but their growth remains slow. The best
results with mature ascosporea (more than 20 daysie obtained with 20°C. These same scholare héso contended
that the best medium for the sporulation is thelsamse medium - agar — barley flour. They add ttmatight does not
play an influential in the formation of the sporesH .bicolor. On this last point, our findings do not confirtmist
contention. In addition the temperature plays apartant part in the growth of an organism. The éase in the
temperature causes an increase in enzymatic gctlwit when one is located at very high temperatutlee enzymes
become inactivated. Moore- Leandeeker (1982) dzadl the inaptitude of certain mushrooms to develdgh a high
temperature can be directly related to their inbditya to synthesize, at this temperature, substangecessary for the
growth, mainly vitamins. Our experiments concernptd, revealed that the two isolates studied careldgvon a wide
range of pH from 4 to 9. The maximum mycelium giovg obtained with the pH 6 and 7. Scharndt and1AB4) have
maintained that for certain fungi, the pH rangewssnn 5.5 and 8. The two isolates of H. bicoloragsare able of
sporulate at various tested PH. The most imporxanidian fructification is observed with pH of ab@u7 and 8. Moore-
landeeker (1982), says that the concentration drdgen ion of the culture medium has an impactvat levels: first, it
has an impact on the solubility of certain mines@ments, and, second, it influences the perméabiicells, which is
modified at certain pH acids or alkaline. A majtardy of the physiology of pathogenic agent appéatse very useful for
a better knowledge of the relation host - paraditeus, such a study must be able to lead to a ledy@ concerning the
pathogenic capacity, varietal resistance ( Hau Rush, 1980) and different methods to use (Dikingk#¥6; Bashi E
Fokkennea 1977; Sharma et al., 1989; De Cal €1293).

REFERENCES

1. Angladette, A. (1966).Le Riz: Techniques Agricoles et Production TrofEcaAgriculture. Agriculture
Handbook 448. , 16-21.

2. Awuah, R. T. (1989).Preparation and Evaluation of Dehydrated MycolagMedia from West African Raw
Materials.Annals of Applied Biologyl9(9): 1-2.

3. Baoj.r.,Zzhan Y.C., Wu X.S & Yu S.F (1993).Studies of the Pathogen of Stem Rot of Chinese M¢estnut
and its BiologyPhytophylacica Sinica20, 307-311.

4. Bashi E Fokkema N.J. (1977).Environmental Factors Limiting Growth of Sporobolpas Roseus, an
Antagonist of Cochliobolus Sativus, on Wheat LeaVeans. Br. Mycol. Sa¢68, 17-25.

5. Bean G. and Schwartz R., (1961 Severe Epidemic dfielminthosporium browSpot Diseas®ep, 45,901.

6. Benkirane R. (1995).Contribution a I'Etude des Maladies du Riz au MardZas de la pyriculariose due a

Pyricularia oryzae These Doct.3¢é Cycle, Univ. Ibn Tofalil, Fac.sc.ikénMaroc, 189 p.

7. Benkirane R.,et al.( 1995 Un Essai pour déterminer la sensibilité ou lastéace des variétés de riz vis-a-vis

de quelques isolats marocains de Pyricularia orygee. Rés. Amélior. Prod.agr Milieu Aride, 131-143.

Impact Factor (JCC): 2.9459 NAAS Ratj 2.74



A Study of the Biology and Physiology oHelminthosporium 29
Bicolor Isolated from Stenotaphrum Secundatum

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Benkirane, R., (200). Etude d'une population marocaine de Maganpomnhisea Pyricularia griseg :
Caractérisation, spécificité parasitaire et rederde source de résistance chez le @ryfae sativa ) a la

Pyriculariose. Thése de Doctorat d’Etat es-scignaggersité Ibn Tofail FS Kénitra.

Benkirane, R. et al.(1994). Study of the composition of the fungi #iaassociated with the rice seed in Morocco.

- Fifth Arab congr. Plant protect., Fez, Morogc@7 November  December, pp 47.

Bennasser L.(1997) Diagnostique de I'état de I'environnement dangl@ne de Ghrab: suivi de la macro-
pollution et ses incidences sur la qualité hydnonfue et biologique du bas Sedou. Thése de Doctiiaht.
Université Ibn Tokai. Faculté des Sciences de Ka&nit77p.

Curtis R. (1961) Some Host Parasite Relationships in the Cunalldisease of Glagilus in Florid®lant
Diseasereporter, 45, 512-516.

De Cal A., Pascul S. & Melgarejo P., (1993 Nutritional requirements of antagonists topeaefy blight,

Molinilia laxa, relation to biocontronl. Mycopathogid21: 21-26.

Dichinson C .H. 1976 Fungi on the aerial surfaces of higher plantsDickinson C. H. and Preece T. F. (eds)

.Microbiology of areal plant surfacetondon: Academic Press .293-234.

Engelhard T., Zasada C. and Prochacki (1972 Influence of temperature on dermatophytdgcopathologia
and mycologia applicata48: 297- 301

Hau F.C et M.C Rush (1980a System for inducing sporulation Bfpolaris oryzaePlant Diseasg64, n°8: 788-
789.

Honda Y. (1969).Studies on the effect of light on the sporulatidéiielminthsporium oryzaeBulletin of institute

of agricultural Research21, 63-132.

Hsieeh W.H, Snyder W.C. & Smith S.N.(1979)Influence of carbon sources, amino acids andnyettential on
growth and sporulation dfusarium moniliformePhytopathologia69, 602-604.

Kernkamp M.F.; R.& Woodruff W.C. (1976) Diseases of cultivated wild rice in Minnesota. riRIRisease
Reporte, 60 (9), 771-775.

Kohls C.L., Percich J.A (1983) Wild rice yield reductions associated with foun@jal Brown Spot epidemic.
Phytopathology73:794 (Abstr)

Kohls C.L., Percich J.A.and Hou C.M. (1987).Wild rice yield losses associated with growth etagecific
fungal brown spot epidemieBlant Diseasg71, 419-422.

Lucas G. B, Campbell C. L. & Lucas L. T., (1895) Introduction to plant diseases. Identificationdan
management. Departement of plant pathology Nortiolda State University Realeigh , North Carolirialast of
rice, pp.189-191.

Mitra , M (1931). A comparative study of species and strainsleliminthosporiurron certain Indian cultivated
crops.Trans. Br. Mycol. Sod.5, 254-293.

Moore —Leandeeker E, (1982aFundamentals of the fundilew Jersey: Prentice — Hall, Englewood Cliffs

www.iaset.us anti@iaset.us



30

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Gnancadja S. Leopold, Dannon Elie, Gandonou Chrisgzthe,Faton M. O. Euloge & Toukourou Fatiou
Moore — Leandeeker, E. (1982 bfFundamental of the fungNew Jersey : Prentice — Hall, Englewood Cliffs.
578 p.

Okeke , B., Seigle Murandi, F. Steinman, R. & Sagd,. (1992a). Investigation on cultural and cellulotyic

activity in Pyricularia oryzaecavara Agronomigl12: 325-329

Olufaloji, D.B (1992) Effect of aeration, light and temperature on spggemination and germ tube growth of
curvularia pallescen8oedCryptogamiel3, 259-263.

Olufaloji, D.B.(1986b). Production ofCurvularia pallescens boedijtoxins cryptogrammidlycol., 7, 335-342.
Ou, S.H., (1985)Rice diseasegngland: Kew Surrey Commonwealth Mycological itnse, 380 p.

Pandey, S. C. & Shukla, T. M (1978 Comparative efficiency of different carbon s@asdn supporting growth

and sporulation of six speciestdélminthosporiumindian Phytopathology31:73-75

Paul, A. R. & Parbery, D. G. (1966 the perfect state dielminthosporium bicolorTrans. Br.Mycol. Soc 49
(3), 385-386.

Rieuf, P. and Teaska G. (1973Etude sur les Helminthosporiums des céréales aw&IAl awamia 46, 29-58.

Schrandt, J.K., Davis, R. M. & Nunez, J.J. (1994 Host range and influence of nutrition, temperatand pH
on growth ofPytium from carrot;Plant Diseasg78 (4):335-338.

Sharma R.C., Sharma H.L. & Singh H. (1992 Effect of incessant rain on seed health and oreago control

damagelnternational Rice Research Newsletteév:17.

Susuri L. & Hagedorn D. J., (1996. Sporulation and Disease initiation and developneg Ascochyta pisLIB.
Pathogenic topea{sum sativum L.Ybomik-Biotechniske fakultate Univerze V Ljublaf8lovenia) Kmetijstvo
67, 147-150.

Impact Factor (JCC): 2.9459 NAAS Ratj 2.74



