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Mycelia growth and sporulation of Phytophthora colocasiae isolates under
selected conditions

ABSTRACT

This work was carried out at the International itng¢ of Tropical Agriculture (IITA) Yaoundea(space
here pleageNkolbisson.-20Ten improved and 4 local cultivars of taro were usedcarry out a
pathogenicity tesbf Phytophthora colocasiae isolates from which 1 virulent and 1 less virulent
isolate from both improved (BL/SM123nd BL/SM120) and local cultivars{Dark green petioleand

W white petiole) were selected and subsequently uselgtermining the effect of media, temperature,
pH, and light on growth parameters- mycelia growth and epodensity. { space pl¥.The most
appropriate media for mycelia growth and sporeyecton were V6 and V8 juice agar. The-most
suitableoptimumtemperature for mycelia growth and spore density 2£C and alse-the-besptimum

pH valuefor sporeste-bepreducedoductionwaspH6.

Incubation in both light and dark was best for niijgcgrowth and sporulation.
Key words: taro cultivarsPhytophthora (a spackcolocasiae, mycelia growth, sporulation.

INTRODUCTION

The major constraints of taro production in Camarace diseases and pestspacegl]. The crop is
susceptible to fungal, bacterial, viral and nematodections [2]. Among these various diseases, tar
leaf blight disease is caused Biytophthora (a space he)ecolocasiae (Raciborski). It is one of the
major important economic diseases of taro becduséuces corm yield of up to 50 % [3] and leald/ie

of up to 95% in susceptible genotypes [4]spacePhytophthora a spacecolocasiae a spacecauses
corms to rot both in the field and in storage, #md has led to heavy storage lost [5]. In 2010 teaf
blight disease was reported in Cameroon and itechbstween 50-100 % yields lost of taro in most of
the crop growing regions. This has led to a reducin food, house hold income, increase poverty and
some farmers have abandoned their farms and argrowng other crops [6,] 3.
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Taro leaf blight disease (TLBD) is characterizedlémge necrotic-zenates—spobnated spoten the

leaves often coalescing to destroy large areasabf[8]. The margin of the lesion is marked by atevh
powdery band of sporangia and numerous dropletsasfge or reddish exudates.[9]

Phytophthora spacecolocasiae spaceoriginated in South East Asia [8] and wadely distributed

throughout the tropical regions of the world [10].

In order to understand the epidemiology Rifytophthora spacecolocasiae and to obtain necessary
information that could be useful ferdatre in vitro screening in the genetic improvement for resisanc
to spacetaro leaf blight diseaseve studied the effect of media, temperature; @idlight on growth
parameters- mycelia growth and spores densityeofithgus.

M aterials and methods

Four -ef-the-fungifungal isolate from two improved (BL/SM123, BL/SM120) and two &ccultivars
(Dark green petiole, White petiole) of taro werdlexied from the field at IITA Yaounde. Using a
pathogenenicity test on these 4 hesplants,-their fungal virulence was identified based on their
necrotic lesion production [11] and subsequentlyduim determining the effect of media, temperature,
pH; andlight on growth parameters- mycelia growth andrepalensity of the fungus.

Effect P Colocasiae growth-parameterson-eculturemedia Effect of different culture media

on the growth parameters of P. Colocasiae

Mycelial growth of the fungus

The felewing five culture media used were V8 juice agar, V&guagar, water agar, tomatoes-8- agar
and potatoes dextrose agar (PDA). With the aidftdrae-sterilized 4 mm diameter cork- borer, myaeli
discs were cut from an 8 day old axenic cultur®.ofpacecolocasiae spacerom spacetwo improved
(BL/SM123, BL/SM120) and two local taro cultival®drk green petiole, White petiole). Each of the
mycelia disc was aseptically transferred with titead a flame-sterilized mounted needle to the kEnt
of different media—centained-inPetri-dishested The bottom of the Petri dishes was marked by two
perpendicular lines passing through the centreheddhep Petri dishes was replicated four times for
each cultivar and incubated at 24 % at pH 6, and their mycelia growth was measuredglthe
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perpendicular lines using a ruler. The means of aligagrowth wasspacethen calculated from the
different treatments on thé'@lay (a reference pls.).

Spor ulation density of space P. space colocasiae

Spore suspension was prepared from 21 days oldreuwf different isolates, by flooding the surfade

the growing colonies in each Petri dish with Smktdrile distilled water and dislodging the spondth

a small brush. The suspension was centrifugedrfon@es and the supernatant was filtered through a
layered sterile muslin cheesed cloth. A drop ofrepsuspension was placed on the haemocytometer
chamber, covered with a slide and the number ofespper ml estimated as an average of the spores
counted in 10 standard heamocytometer fields. Tumaber of spores / ml was calculated using the
formula adopted from Duncan and Torrance [12].

Where S = Number of spores per milliliter
N = Mean number of spores in 10 large squares edunt

V = 1 ml =1000 mriv= volume of spore suspension under
glass covespacq13].

3.#2 Effect of temperature on growth parameters of P.colocasiae

Four -ef-thefungifungal isolates from the two improved{(BLHSMI23,BLSMI20)repetitive)andthe

two local cultivars{Bark-green-petioleWhite-pl) (repetitive)were grown on V6 juice agar media in
Petri-dishesFour-of-each-iselatEach isolatavas then incubated at-differeiemperatures of 1%C, 17

%C, 24°C and 33C with a constant pH of 6. Mycelia growth was meaduith a ruler orthe 8" day of
incubation and sporulation density was measuspdce on the 2% day of incubation using a
haemocytometespacd13].

Effect of pH value on growth parameter s of P. space colocasiae

Ilihe—n:edmm—ef—vé—wee—agar—waﬂsedThe prewous taro cultlvaréiwe—mpreved(-B»I:ISM-l—z—?»

Wwere cultured at different
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pH levelsvalues ranges 4, 6, 7, 8 and 9 on V6 growth mexid incubate@t a temperature sf 24+ 2
OC. To prepare the different media 200 ml of V6 gugmlution without agar was prepared-as-atane
put in 5 conical flasks. The pH of the mixture wasasured with the aid of electronic pH meter mark
Thermo Orion. The pH of this mixture-in-thedkavas 6.4 and two of the flasks content was adjusyed
adding 10 % dilute hydrochloric acid progressivelgtil the required pHalues (4 and 6jvas observed
en-the pH-meter4-and Gen percent of dilute sodium hydroxide (NaOH) vadsled to the other three
mixtures-as-abevi obtain the pHalues of7, 8 and 9-4-our g of agarwasvereadded to each flask
and well agitated. These mixtures were sterilizefbife adding antibioticévhy??) From each of these
media, 20 ml were placed in 5 Petri dishes-eachppeeactcultivar.-4Four mm diameter fragment of
mycelia obtained from an axenic culture was asallyi¢ransferred with the aid of the sterilized svir
lobe and place at the center of solidified cultonedium.-Each-ofthesePetri-dishes-coimtgithefungi
fragmentwasindincubatedat the previous temperatugad-e Two perpendicular lines were drawn at
the bottom of the Petri dishesd Mycelia growth was measured with a graduated rate8” day of
incubation following the method of Fokunasal. [13]. Data for sporulation density was recorded on

the 2f' day as described earlier.

Effect of light on growth parameters of P. space colocasiae

Petri dishes with V6 juice agar were inoculatedhwdtmm diameter mycelia disc eftwe—impreved

BL/SM123, BL/ISM120)-and-twolocalcultiva Dageeen—petiole,—White—petiole)- ain axenic

culturesof the previous cultivarsFour Petri dishes—eaabf both local and improved cultivar were
incubated in a dark cupboard and four placed uhglet (any type of light?)Fhese-were-trcubatddr
21 days at pH 6 and temperatures of 23&2Mycelia growth was measured on tHediy and spore
density was determined on the®Hay-as-abeve

Statistical analysis

Data on the effect destedmedia,incubationtemperaturg pH values teste@and lighton fungalgrowth
parametersvere subjected to analysis of Variance (ANOVA)Xascribed by Wichura [14jpaceusing
statistical software [15]. Mean variability amongfs¢ cultivars were determined. Their treatmentmeea
were separated using Duncan Multiply Range TestRDMand the Least Significant Difference (LSD)
at statistical significance of 95% confidence ingtr



106 Results

107 Effect of culture media on the fungal growth parameter
108 Mycelial growth of the fungus
109 Fungal-grewth-parameter afiycelia growthresults werenvasdetermined-forthe-fungaliselates
110 as shown in Table 1. Mycelia growth was observed dntte culture media 3 days after
111 incubation for both the improved{(BL/SM132,-BL/ISMA)2and the local cultivars{Bark-green
112 petiole, Whitepetiole)respective(ywhere is these data in the tablehe surface of thePRetri
113 dishesmediawas covered with whitish mycelia 8 days after uaton as shown in Figure 1.
114 There was a significant difference (p = 0.05) inamenycelia growth among the cultivars with
115 culture media V8 Juice agar and Potatoes Dextragar.AThe maximunspacemeanspace
116 mycelia growth-tengthdiameterof 86.0+0.0 mm was observed in local cultivar whitetiole
117 withV6 Juice agar and V8 Juice agar media as ogpmsminimum mean mycelia growth-lergth
118 diameterof 27.7+1.7 mm observed in BL/ SM120, Dark greetigde and white petiole with
119 wateragarmedia after 8 days of incubatigwhere is these data in the table)ngal growth
120 performance was significant with culture media Uig¢ and V8 juice Agar, respectively.
121
122 Table 1: Mycelia growth diameter (mm) of P. colocasiae 8 days after incubation + on
123 different culture media.

Cultivars Mycedlia growth diameter (mm)

V6 juice agar V8juice agar PDA agar Tomato8agar Water

BL/SM 132 79.3+3.3a 70.0+£5.8b 43.0+1.0ba 49.3+3.3a agarZQZiatl
BL/SM 120 80.7+£2.9a 76.0+0.0ba 40.3+2.3b 51.0+2.9a 2771
Dark green petiole 82.7£3.3a 79.3+3.3ba 46.0+0.0a 39.3+13.3a Al 78

White petiole 86.0+0.0a 86.0+0.0a 46.0+£0.0a 52.7+13.3a 277a1

124 123 Means followed by the same letters in the seohemn are not significantly different at p = 0.05
125 124 (DMRT). Values are means of mycelia growthdekd by standard error.
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Figure 1: Growth of mycelia{mmi different culture media.

Sporulation density of P. space colocasiae

There was a significant variation in spore dengiity respect to the culture media-en-the-taro-eait

as indicated in Table 2. Spores were not obsemeallithe cultivars with tomatoes and water agar
media There was sporulation in alHtloailtivars with V6 Juice, V8 juice and potatoes tiese agar at
21days after incubation. There was a significaffedince (p = 0.05) in sporulation density among th
cultivars with culture media V8 Juice agar and pu®a dextrose agar. A maximum mean sporulation
density of 1.6 x 10spores /ml of sterile distilled water wagaceobserved in local cultivar White
petiole with V6 Juice agar media whereasaceminimum spacemean sporulation densities of 0.6x
10°and 0.7 x 1 spacespores /ml of sterile distilled water were obserie®L/ SM132, Dark green
petiole, with V8 Juice agar and potatoes dextrgse media respectively, after 21days of incubation.

Table 2: Sporulation density of P. spacecolocasiae 21 days after incubation # on culture media

Sporulationvaluex (10° spores /njl
Cultivars

V6 juice agar V8juiceagar PDA agar Tomato8agar Water agar
BL/SM 132 1.04£0.0a 0.6+0.1b 0.0+0.0b 0.0£0.0a 0.0£0.0a

1.1+0.0a 0.8+0.0b 0.0+0.0b 0.0+0.0a 0.0+0.0a
BL/SM 120
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Dark green 1.5+0.1a 1.2+0.0a 0.7+0.3a 0..0+0.0a 0.0+0.0a

petiole

White petiole 1.6+0.0a 1.3+0.0a 1.0+£0.0a 0.0+£0.0a 0.0£0.0a
Means followed by the same letters in the samenaolare not significantly different at p = 0.05

(DMRT). Values are means spore density followedtaypdard error.

Effect of temperature on fungal growth parameters

Studies on the effect of temperature of growth patars were conducted and the result showed
that temperature variation has an influence of riigicgrowth parameters as shown in Table 3.
The four cultivars tested in V6 media had mycelianwgh in all the different temperatures with
excellent growth on all the cultivars at temperanfr24 °C. The highest mycelia growth of 73.3
mm at temperaturef 24 °C was attained by cultivar BL/SM120 are-Whitéite petiole. The
least mycelia growth on all the cultivars was obedrat temperaturef 33°C with cultivars
BL/SM132 and BL/SM120—ofwith 23.3+2.3 mm, 25.7+2.3mm, respectively. There was a
significant difference (p = 0.05) of mycelia growiktween the improved and local cultivars at
temperature18C and 17°C, respectively.

Table 3: Effect of temperature on mycelia growth diameter (mm) of P. colocasiaeafter 8
days of incubation.

Mycdia growth diameter (mm)

Cultivars

15°C 17°C 24°C 33°C
BL/SM 132 26.0+0.0b 46.0+0.0b 71.3+0.3a 23.3+2.3a
BL/SM 120 26.0+0.0b 46.0+0.0b 73.3+0.7a 25.7+2.3a
Dark green petiole 32.7+1.7a 50.3+1.2a 72.3+0.9a 28.3+2.7a
White petiole 36.0+0.0a 50.3+0.3a 73.3+0.3a 33.0+4.0a

155 Means followed by the same letters in the seoh@mn are not significantly different at p = 0.05
156 (DMRT). Values are means of mycelia growthdekd by standard error.
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There was a significant difference ( p = 0.05)porsilation density among all the cultivars-with

at atemperaturef (space)l7°C and 24C , where-eultivaBark dark green petioleultivar had
the highest sporulation density

of 1.5 x 18 spores /ml on sterile distilled water at tempamtf 24°C (Table 4). The lowest
sporulation-ef (0.2x 10 spores /mjlon sterile distilled watespaceat 17°C were recorded for

BL/SM132and BL/SM120 cultivars. There was no spatioh of all the cultivars at temperature
15°C and 39C respectively.

Table 1 4: Effect of temperature on sporulation of P. colocasiae space after 21 days of
incubation

Sporulation valuex (10° spores/ml)

Cultivars

15°C 17°C 24°C 33°C
BL/SM 132 0.0+0.0a 0.2+0.0b 1.0+£0.0b 0.0+0.0a
BL/SM 120 0.0+0.0a 0.2+0.0b 1.1+0.0b 0.0+0.0a
Dark green petiole 0.0£0.0a 0.5+0.0a 1.5+0.1a 0.0£0.0a
White petiole 0.0+£0.0a 0.5+0.0a 1.4+0.0 0.0£0.0a

Means followed by the same letters in the samenaolare not significantly different at p = 0.05
165 (DMRT). Values are means spore density follobwedtandard error.

4.3:3-Effect of pH on fungal growth parameter-

Studies of the effect of pH on fungal growth partersgmycelial growth and sporulatipn
showed

no significant variation in mycelial growth (p =6)0)amongst the cultivars under incubation with

the fungal isolates atpH-4.—pH-6;-andplH values of 4, 6, and & shown in Table 5. High
mycelia growth was

observed-en-at-theith all cultivars in all-thepHnedia. There was a significant difference (p =
0.5) in
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mycelia growth atpH-8-andpHEH values of 8 and ameng-the-cultivarsThe lowest mycelia

growth was recorded

with all the cultivars witha mean value of 66.0+£0.0 mm at pH 4 and the maxinuasen with

the cultivars

BL/SM120 and BL/SM132 with mean values of 84.67Hhm at pH 7.



178 Tableb5: Effect of pH on mycelia growth diameter (mm) of P. colocasiae after 8 days of incubation

Mycdia growth diameter (mm)

Cultivars
pH4 pH6 pH7 pH8 pH9

BL/SM 132 66.0+£0.0a 74.7£2.9a 84.7+0.7a 70.0£0.0b 6631x3.

BL/SM 120 66.0£0.0a 76.7£3.3a 84.7+0.7a 82.0+2.0a 733A18.

Dark green petiole 66.0+0.0a 81.7+4.3a 85.3+0.7a 81.0+0.0a 77733,

White petiole 66.0+0.0a 81.0+5.0a 85.7+0.3a 81.0£0.0a 81aat0.
179 Means followed by the same letters in the samenenlare not significantly different at p = 0.05
180 (DMRT). Values are means of mycelia growth followsdstandard error.
181 There was significant difference (p = 0.05HRr-s®sporesdensity atpH-7and-pH8H values
182 of 7 and 8among the local and improved cultivars (TableSg)ores were not observed at pH 4
183 and pH9 in all the cultivars. Cultivars-Dark green petiole and-White petiole had high
184 sporulation density with mean values of 1.2+0.5% afd 1.5+0.0x 1Dspores /ml of sterile
185 distilled waterspaceat pH 6, respectively. The lowest sporulation dgnsalues were recorded
186 with cultivars BL/SM 132 and BL/SM120 with mean walof 0.1+0.0x 19spores /ml of sterile
187 distilled water at pH 8.
188
189 Table 6: Effect of pH on sporulation density of P. colocasiae spaceafter 21 days of
190 incubation

Cultivars Sporulation valuex (10° spores/ml)

pH4 pH6 pH7 pH8 pH9

BL/SM 132 0.0£0.0a 1.0+0.6a 0.4+0.1b 0.1+0.0b 0.0+0.0a

BL/SM 120 0.0+0.0a 1.1+0.0a 0.5+0.0b 0.1+0.0b 0.0£0.0a

Dark green petiole 0.0+£0.0a 1.2+0.5a 1.1+0.7a 0.4+0.0a 0.0£0.0a
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White petiole 0.0+0.0a 1.5+0.0a 1.1+0.1a 0.44+0.0a 0.0£0.0a

Means followed by the same letters in the samenaolare not significantly different at p = 0.05
(DMRT). Values are means spore density followedtaypdard error.

Effect of light on fungal growth parameter

There was no significant difference in mycelia gttown light and dark condition among the cultivars.
High mycelia growth was observedith all the cultivars in both light and dark exposuonditions.
(Table 7).

Table 7: Effect of light on mycelia growth diameter (mm) of P. Colocasiaeafter 8 days of
incubation

Cultivars Exposur e conditions

Light Dark
BL/SM 132 72.0+0.0a 75.3145.3a
BL/SM 120 76.6+4.8a 78.7+4.7a
Dark green petiole 72.3+0.8a 77.3x4.7a
White petiole 73.3£0.3a 82.7+3.3a

Means followed by the same letters in the samenaolare not significantly different at p = 0.05
(DMRT). Values are means of mycelia growth followsdstandard error.

There was a significant difference (p = 0.5) inrsgetion density in light and dark-eenditioamong the
cultivars. High sporulation density of 1.5x(yface was observed with cultivar W white petiole and B
dark green petiole in light and low sporulation density of 0.9+0.3 was observed with cultivar BL/SM

132 in dark exposure conditions (Table 8).

Table 82 8: Effect of light on sporulation density {x (10° spores/ml) space of P. colocasiae after 21
days of incubation.

Cultivars Exposure conditions

Light Dark
BL/SM 132 1.0+0.0c 0.9+0.0b
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BL/SM 120 1.2+1.3b 1.0+0.0b
Dark green petiole 1.5+£0.0a 1.4+0.0a

White petiole 1.50+0a 1.4+0.0a

Means followed by the same letters in the samenaolare not significantly different at p = 0.05
(DMRT). Values are means spore density followedtaypdard error.

Discussion

From the studies carried out on two improved aml ltweal cultivars BL/SM132, BL/SM120,Dark green
petiole and White petiole, mycelia growth was otiedrin all the media with maximum mycelia growth
observed in V6 and V8 juice agar media as oppasgadr mycelia growth in water and tomatoes agar
media. This was in accordance with results of Tdmgmgspaceet al. [16] who stated that both V6 and
V8 Juice agar media were the most suitabldPfotophthora spacecolocasiae cultivation in Cameroon.
The poor development of fungus on water and tonsatmgr medium may be due to its nutrient.
Nutrient is very important in the expression of thagus in the culture media. The absence of spores
and slow mycelia growth in water and tomatoes celtmedia could be due to the absence of some
minerals which were necessary for the growth anetldpment of the-Fungus. The most appropriate
media where spores were produeed was=V6 and V8 juice agar, with little spores produeedlocal
cultivar in potatoes dextrose agar.

Optimum sporulation and mycelia growth was obserzetemperature 24C in all the cultivars. This
result agree with the works of Fullerton and Ty§br] who reported that the optimum temperature for
growth in vitro is approximately 25C in detached leaf tissues, the rate of symptoneldgment is
greatest at temperatures 25-30 and at 35°C symptom development is halted. Under optimum
conditions (relative humidity approaching 100 %nperatures of 202% 29 sporulation can take place
at the margin of lesion in less than 3 hours. Bhisly had shown that temperature af@4vas the best
for mycelia growth and sporulation.

As concerns pH, there was high mycelia growth éthal cultivars in all the pH media both acidic and
basic. Spores were not produced at very low pHigh{} acidic) and at very high pH 9 (highly basic).
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High sporulation density 1.5x 6pores /ml of sterile distilled watepacewere observed at pH 6. This
was in accordance with report by Safmaceet al. [18] who stated that pH 6, 5 and temperature di28
is favorable for the growth ¢1. colocasiae.

Results on light showed that there was no effacsmorulation and mycelia growth because there were

spores and mycelia growth in all the cultivars batproved and local.

Conclusion

The assessment of growth parameters on media, tatape pH and light has confirmed that culture
media, temperature and pH had a great influencenyeelia growth and sporulation density but light
had no impact. Mycelia growth and sporulation dgngiere dependent on the growth medium. The
most appropriate media for mycelia growth and sppreduction were V6 and V8 juice agar. The most

suitable temperature for mycelia growth and speresdy was 24

0
C and also the best pkhluefor spores to be produced was 6H
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