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ABSTRACT

Alternaria altematz is isolated from naturally infected niger leaf far thair morphological characteristics, mytelia
growth and sporulation, spore germination in different culture media and environmental conditions. RMA was best for
both growth and sporulation. Excellent sporulalion was ohserved jon PCA. PDB supported best growth among the
liguéd media testad. Highest mycelia dry weight was recorded at 28°C and pH 6.5. Among several carbon sources
tested, Manniol showed optimum growth and sporulation while peptone produced maamurm growth among the
tested organic nitrogen sources. The present study will help o maintain the fungus in the laboratory condition for
preparation of inoculums for different studies related to the control measures of the pathogen,
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Introduction temperature and pH on the mycelia growth and
sporulation of fungus A. afterndnia, a pathogen

Niger [Guizotia abyssinica (LF.) cass] is an oi of Miger.

seed crop and its seeds contain dear, excellent,

vegetable edible ol India 15 one af the Materials and Methods

important niger  produdng  countries  in the

warld, The ail is slow drying and it contributes Fungal culture

about 3% of India’s total oil seed production

(Getinet and Sharma, 1996). In Indiia, niger oil is The fungal cutture, Altermaria alternala (Kr.)
frequently used as @ substitute for sesame oil Keissler was isolated from naturally infected
(Weiss, 1983). Leaf blight of niger caused by leaves of niger planks from the Barobisha regeon
Alternaria sp. Is the most serous disease of of Jalpaigurl district in Wast Bengal. Following
niger (Gebre-Medhin and Mulatu, 1932; Getinet verification of Koch's postulates, the organism
and Sharma, 1996). The pathogen attacks the was identified in the laboratory and our
leaves. In later stage leaves of whole plant are identification was further confirmed by the
blighted and become dark brown in colour, division of plant pathology, IARL, New Delhi
Fungl get food and energy from the substrate (Idertification no. 6250.05).

where they grow. o know their food

requirements it is necessary to culture the Observation of morphology

fungus In artifidal media components  at

optimum  physical para meters that lead to The pathogen was cultured in Potato carrob agar

maximum sporulation (Kim et af, 2005; Saxena (PCA) and Potato dextrose agar (PDA) for ten

at al, 2001; Saha et al, 2008). The present days. A bit of fungal mycelia were taken from

study was under faken to assess (he PDA slant and was placed on a grease free slide

morphological charactenstics of the fungi, the and stained with lactophenol and cotton blue.

effect of different cufture media, Incubation For study of spores, brownish mass of spores

periods, carbon sources, nitrogen  sources, produced on the surface of the PCA slant were
- : carefully taken out, placed on a slide and
“Corresponding Author: stained with lactophenol and cotton blue, Length
Email: asahanbu@yahoo.co.in and breadth of the spores, breath of mycelia
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were measured by stage micrometer under light
microscope. The detalled morphology of the
fundgus was nobed

Influence of diferent cuiture media

Growth and sporulation of the pathogen was
first studied in nine different solid media iz,
Richard's agar medium (RMA), Corn meal agar
{CMA), Potato dextrose agar (PDA), malt extract
agar (MEA), Dat meal agar (OMA), Potato carrot
agar (PCA), Yeast extract mannitol agar (YEMA)
and Czapak Dex Agar (CDA). Sterile petriplates
{70 mm diameter) containing 10 mil of the
different stenle medium were inoculated with 4
mm mycefial block, The mycellal blodks were
taken from advancing zones of a PDA plate of A,
alfernata culture, The petriplates were incubated
at 28+1°C for 10 days. Radial growth of mycelia
was measured at 1 days intervals until 10 days.
To assess the mycelia growth in liguid medium
on mycelial agar block (4 mm) was transferred
o a conical flask of 250 ml, containing 50 ml of
bquid medium. Then Potate dextrose broth
(PDB), Potato carrot broth (PCB) and Richard's
medium (RM) were Incubated at 28 = 1°C. The
fungal mycelia were strained through double
layered cheese cloth after 5, 10, 15, 20 and 25
days of incubation and then blotted by a blotting
paper and dried in hot air oven at 60°C for 24
hours. Finally, mycelial mats were cooled and
dry weight was mabed.

Assessment of spove germination

For assessing the spore germination the fungus
was initially cultured in PCA medium for 15 days
at 28 £ 1°C. Distiled water was acdded
asepticalty in the fungal culture tube, shaken
and stained through a muslin cloth, The filtrate
wias used as spore suspension. Concentration of
the spores was measured by haemocytometer
count and spore concentration was adjusted by
adding sterlle distiled water. Thirty microliter
spore suspension (1210° ml) was placed on shides
and allowed to incubate for 2, 4, 6, 8, 10 and 12
hours in a humid chamber at 28 + 1°C. The
slides were stained with cotton blue-lacto phenol
and observed under light microscope. Flnally the
percent spore germination [(no. of germination
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spores) no. of spores counted) <100}, average
germ tube length in each case were calculated,

fnflvence of different pH

Potato dextrose broth (PD8) was adjusted to pH
5 5.5, 6, 6.5, 7 and B respectively by adding
1{(N} NaOH or I{N) HCL drop-wise into the
medium before sterilization. After adjusting the
pH n PDB the media (50 ml in 250 mi
Erlenmeyer flask) was sterlized. Media of
different pH were inoculated separately by 4 mm
mycelial discs of A afewmalts, oot from
advancing zone of petriplate and incubated at
28 % 1"C, Mycelial dry weights were noted after
5,10,15,.20 and 25 days of incubation,

Inflvence of different temperalure

To assess the growth of A alternata at differant
temperatures, the fungus was mnoculated in
sterile PDB media (50 mi in 250ml| Erenmeyer
flask) and was inoculated at different
temperatures wz. 10°C, 15°C, 20°C, 25°C,
28*C, 30°C, 35°C, and 40°C. After 5, 10, 15, 20
arel 25 days of incubation, mycelia were
harvested, strained through mushin cloth, blatted
and finally dried at 60°C. Mycellal dry weights
were noted. Simiarly, to study the influence of
different temperature on spore germination,
spore suspension of A affernata was prepared.
Sterile distiied water was added to attain
optimum concentration (1210 ml) of spores.
Spore suspension drops (30 pl) were placed in
different slides in triplicates and incubated at
different temperatures (10, 15, 20, 25, 28, 30,
35 and 40°C) for 2, 4, 6, 8, 10 and 12 hours,

Effect of different carbon sources on growth and
Spariaiion

To study different carbon sources for the
optimum growth and sporulation of A, affernata,
& basal medium (Glucose 1%; Asparagine 0.2%;
MgS0, 7H.0 0.05%: Zn** Mn"™ and Fe***
2pg/ml) was used for the purpose. The different
carbon sources tested were glucose, sorbital,
sucrose, fructose, and mannital, The eguivalent
amount of carbon present in 1% glucose was
used as standard and added separately to the
basal medium, The medium (S0mi) was taken in
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250 mi Erlenmeyer Masks and sterlized at 15 Ib,
p.s.i. for 15 munutes, The media was inoculated
by the pathogen wusing 4mm mvcelial discs in
PDA and incubated at 28 £ 1°C for 5, 10, 15,
20 and 25 days. In control sets, no carbon
sources were used in the basal medium. After
incubation for the specified time periods, the
mycelia were harvested, dned at 60°C and
weighed. After each incubabion period before
harvest of mycelia, sporulation of the fungus
was also recorded,

Effect of different nitrogen sources on growth
And’ sooraation

To assess the mycelia growth and sporulation of
A, alternata on different nitrogen sources (both
organic and inarganic), modified Asthana and
Hawwer's medium A" (Glucose 10 g; KRN, 3.5
KH,PO, 1.75g; MgS0y, 7H,0 0.75; Agar agar 20
g and distiled water 1L} without agar was used
as basal medium. The quantity of wvarious
nitrogen sources was 50 adjusbted bo give the
same amount of nitrogen as fumished by 3.5 g
KNOy in the basal medium. The quanbty of
varous nitrogen sources was prepared and
dispersed separately In 50 mi medium and was
taken in 250 ml Edenmeyer flasks. The flasks
were sterilized and the flasks were inoculated
by test fungi using 4 mm mycelia discs in PDA
and were incubated at 28+1°C for 5, 10, 15, 20
and 25 days. In control set no nibrogen sounce
was provided In the basal medium. After

spedfied incubation periods, sporulations were.

checked and were recorded. Harvested mycelia
were dried at 60°C and weighed.

Statistical Analysis

Sratistical analysis was done with the help of
statistical package for the Sodal Scences
(5PSS), version 11.0, SPSS Inc. Illinois.

Result and Discussion

Microscopic study of the fungus revealed that
mycelia were hyaline in cokour but on maturity it
becomes gray In colour. Conidia of the fungus
were obdavate to beaked and brownish In
colour having transverse and longitudinal septa
(Fig.1a & b). Conidia were produced from simple
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Fig. 1: (a) Spores of A afermata. (b) Germmating
spores with germ tubes, (c) A. alfemaia with septa
and branching.

septate comsdiophores in simpie or branched
acropetal chains. The length and breadth of
mature hyphae ranged between 3-5 pm (Fig.
1c). Similar observations regarding conidial size
and shape have been reported by Main et af
{2006).

From the result presented in Table 1, it was
evident that RMA (Richard's agar) was best for
both growth and sporulation of A aformala
After 10 days of incubation om RMA, radial
growth of mycelia was 90 mm in diameter and
sporulation was also good. Saha ef & (2009)
reported that best growth and sporulation of C
gloeasporfoides was observed on PDA and RMA,
which Is in agreement with our findings, In PDA
sporulation was ~comparatively less, although
good growth of mycelia was ewdent. Our
observations were also related with that Karlatti
and Hiremath (1983), who found best mycelia
growth of A alwae on leaf extract and potato
dextrose agar media whereas A Asbanth
showed less sporulation on potate dexirose agar
(Allen et af 1983; Mukewar ef & 1974).
Excellent sporulation of A alfemalz was
observed In PCA with moderate growth of
mycelia (69.33 mm In diameter). Similar results
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Table 1: Mycelia growth and sporulation of Aternaria alternata In different soild media.
Madnim

Fadiad growth (mm)* and sparulation B

far growth 2 4 £ f 1n
Growth Sp**  Growth Sp**  Growth Sp**  Growth Sp**  Groweh T
AMA 16.6640.38 - 35664052 =  S7S0£076 +  M6.E3E055 ++ OOO0L05F sen
s 2B, 164057 - 14.8320,17 56, 1640, 74 FL.16£0.45 44 B4 1640 45 b
PO 13.83+£050 - 32904095 50,5620 61 65.6320,44 B IGEORE 44
MEA 1800025 - 27.86£0.88 4B, 1640.53 6430067 4+ BLIEOED 44
Difa, L1.5020.50 < 263067 - 42.83£0.44 . BO.ODEDAS &4  TAEIGEOT? a4
PLA, L1.8320 44 : 26 1610, 72 - 41.65£0.73 + 55.50+0.36 + 4 589 3340,17 $+444
YEMA 14.3340.34 - 26334067 403340, 57 “ 52.0080.87 ++ A9A3X12T ses
(]} 10.33£0.17 - L5 330,67 = 32,161 .00 = 3100100 + B3, 330 60 -

*Mean af three replications, **Sp=Sporulation, ==Ril, +=poor, ++=fak, ++éegood, +++e=encollont, Dats after & represeil
standard error values, Incubation temperature=28+1C. (D= critical difference, PDA= Potatto dextrase agar, OMA= Cat meal sgar,
(DA~ Crapesk Dox Agar, RMA= Richard's agar medium, YEMA= Yeast axtract mandol agar, MEA= Mall extract agar, A= Potsin

carrot agar, CMA= Com meal sgar

were gbtained by Prasad et af (2008), who
reported  that growth and sporulation of
A helantly, a pathogen causes |eaf blight
disease In sunflower, was masimum In sunflower
leaf extract medium followed by carrot agar
mediurm.

Maximum growth of A4 afternats was
recorded at 480 mg after 20 days of inoculation
n PDB medium (Fig. 2). In PCB, mycella dry
weight was found 240 mg after 20 days of
Incubation but in RM mycelia growth was poer,
After 20 days, mycelia dry welght declined due
to autolysis and depletion of media.

It was found that A afternatz was able to
grow within a wide range of pH, from 5.0 to 8.0
(Table 2). The fungus however, falled to grow In
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Fig. 2 Growth of Atternaris atternata after different
Incubation periods in three different lguid media.
PDB= Potato dextrose broth; PCH= Potato carrot
broth; RM= Richard's medium,
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alkaline emvironment, beyond pH 8.0, Highest
growth (473.4 mg) was recorded at pH 6.5. Poor
growth was observed at pH 5.0 and at pH 8.0,
The result indicated that slightly acidic pH to
neutral pH was optimum for the arowth of 4
afernata. In a similar study, Thompson-Eagle
(1989) also reported similar results whers
optimum pH for growth and sporulation of 4
Zirviia was found in the range of pH 6.0-6.5.

Results presented in figure (Tabie i)
indicate  that 4. affernats was tapable of
growing at temperatures that range betwesn
10-40° C. Best growth was recorded at 28°C
while no growth was observed at temperatures
40°C and above, These results were in
agreement to those reported by Saha er &
{2008) who observed that optimum growth of £,
theobromae at 28°C and no growth were noted
at above 40°C. They-were also in agreement
with Alam ef af (2001). Eng et af (2003) also
reported similar abservations when he studied
the effect of temperature on growth
characteristics of Botnodipiodia theotromae, He
stated that the growth density and radial
'u'EIE:lI:It',' was affected at temperature above
40°C,

During the present study, germination of
spores began after 2 hours of incubation and all
the spores were germinated within 12 hours
(Fig, 3). Percent of germination of spores and
germ tube length were recorded as 100% and
390.1 pm  respectively after 12 hours of
Incubation. Similar results were observed by
Saha ef al (2009), who studied the conidial
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Table 2: Effect of different pH on growth of Altemaria altemata

Mycelia dry weight (mg)

2 "~ Sdays 10 days 15 days 20days 25 days
5.0 52,644 32 109.3£4.08  252.6+¢3.06  306.4+4.94 287.1+3.52
5.5 64.5+2.06 165.842.87 28634200  335.6+£2.40  298.4+3.66
6.0 111,043.55 225.3+2.64 I651.144.50  466.3+2.04 415.7+2.B6
6.5 125.742.80  308.6+£3.43  445542.74 4734322 422 6+2.00
7.0 103.2+4.09 195,7+4.72 296.841.90 413,3+4.56 352 2+2.49
8.0 24.4+4.08 55.2:+2.40 §2.4+1,01 102.1£3.13  73.342.54
CD (5%) 7.12 8.53 7.63 9,50 2.60

=Mean of 3 replcations: Data aftor £ represent standard armor valuss. Dry weight of inoculating myceka hlack was 10mg

Tahle 3: Effect of different temperature on mycelia arowth of Aiternania alternata

Temperature Mycelial dry weight (mig}* -

(eC} 5 days 10 days 15 days 20 days 25 days
10 11.2+3.24 15.1%3.33 2484236 29.5+1.53 19.7%3.47
1% 16.6+£2.77 22.1+386 3244395 38.3+1.27 29.2+4.87
20 49.0+4,60 98.7+1.17 152, 344,41 208.4£3.84 191.3£2.27
25 BO.8+4,03 182.3+3.19 241.7+3.92 369 544,46 345 2x4.38
28 170.342.51 325.142.36 462.7+3.79 483.4:3.B8 419.5+1.40
g1 70.643.48 151.044.35 189.4+2.04 224.2+3.80 213.0+4.97
35 20.2+3.56 44.7+2.55 B82.4+3.39 165.6+1.54 110.5+3.98
] 15.343.55 3494277 5584365 G, 2x2 05 51.0+£3.14
CD (5%) 1.74 4.11 3.97 4.64 4.26

*Mear of 3 replicatians: Data after & reprosent standard error values, Dry weight of inpculating miyoeka block was 10mg

Tahée 4: Effect of different carbon sources on the growth and sporulation of A. alternata

Incubation pericd (Deys)

Carbon source 5D 100 150 200 50
Mwt [mg) Sp** Mwi (mg) Sp** Mut. (mg)  Sp**  Mwi (mg) Sp™* Mwt [mg) Sp**

Glurose 20, 0020, 69 - 1000043117 - 110.00+080 & 125.0020.90 ++ 100002139 444
BLCrose 110.60:20.99 200.00£1.15 + 340404114 ++ 410602068 +++ 365002068 ++ee
Pructoses 100.0041.04 190108095 - 302135 4+ ANA0KDIE 4+ 300002145  kes
Carbital B0, 000, 81 1M E040.59 - 280 3&0.85 + 00404083 4+ JE0DOXDET v
Mannital 110.500.45 240 B0+0.B5 + 360.90£0.87 ++ S00D0L1.29 +++4+ 49580031 444
Contral™** 10,30 1.08 12.60£0.95 - 13.90%0.00 1410050 1310049
O (5%) .08 2.01 12.55 1.66 158

«pean of three replications. Sp=Sparulation, ~=NB, +=poer, ++=far, &+ +=good, 4ssmpralent, ***Control Basad medium

without any carbon source. Mwt. {myg)= Mycelial dry weight in mg; Data after + represent standard error dhues.

germination and appresori

berimjal

cpore germination of Slpoiarts carbornn was

anthracrose

causing

a formation in the

fungus C

. They reported germination and
appresoria formation within a period of B hours.

also observed to begin within 2-4 hours /7 wino
by Saha and Chakraborty (1990). Effect of
temperature on Spore germination was studied
and results are presented In Fig. 4 Result
revealed that spore germination was optimum at
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28°C (100% after 12 hours) whereas 2.45%
spore germimation occurred at 10°C after 12
hours but no germanation occurred at 40°C or
abowe,
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Fag. 3: Effect of different incubation periods on Spore
germination and germ tube elongation.

Nufritional requirements of the pathogen
were studied and it was concluded that mannitol
was the best carbon source for optimum growth
and sporulation of A, aftermata (Table 4). Next to
mannital, good growth was abserved in fructose
and sucrose respectively, When nitrogen sources
were tested, peptone produced best growth and
sporulations, while potassium nitrate showed
best growth among the tested inorganic
nitrogen sources (Table. 5). Several workers

Tempusalos |5}

Fig. 4: Effect of different temperatures on spare
germination of A, atermate.

(Devdath ef &, 1977; Jadhav et al, 2002: Jash
et al, 2003) studied the influence of various
@rbon  and nitrogen sources on  fungal
metabolism. Jadhav ef al, (2003) observed that
highest mycelia growth and sporulation was
recorded when mannitol was used as carbon
source and peptone was used as nitrogen
source. Wu and Wu (2003) observed that
Alternarta profents, a pathogen of sunflower
showed abundance of sporulation on glucose

Table 5: Effect of different nitrogen source on the growth and sparulation of 4. aftenats

lrmhlﬂwﬂnw.rr.j
Carton 5D W 150 W )
TR T Meiimal 5ot Mealmgl  SpTT Mt (mg) ST PG ol S W img) g
Tngrganic
2"’::"” 150004100 - 220504066 +  J6528070 44+ ZME0020.96 +++ 2500051 ess
mSqun:" 130802074 - 6202076 + 210404090 +4 275008090 4= 25008078 =4
ﬂJPh-Ihl'l 120080053 - 163402083 + 198.0040.80 4+ 451020, «4+ 215008072 LR .
Cingaic
PEOUSRE  au 10127 29860061 +  MODOLISEY 4+ IS000ELI5 s+ 00015 <a
Ghonit 2104041 00 - MEGO0ELIE  + FHA0ELLZ v+ 00014 s+ JOD00211S o
Beed ewtradt 15 00£0.81 1650041 63 H0AREEA ++ 2ISA0E0.72 e+ Z15.0080.72 i
Control*** & 9440 32 91040.92 10.60%0.%] 11.50£0.55 14.80+0 67
€0 (%% 158 2,05 1.32 0.77

Mt (mgh= Mycelial dry wesght in omg; *Mean of lhree replicates. Data after represent otandard ermoe valies,
Sp=Sporulation, ==Nil, +=poar, ++=far, +++=gq00d, ++++=excaflent. ***Control Berial miediuim without amy corbon source,
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peptone agar bul not on dextrose nitrate agar.
Thie result of the presert study s cruclal for
further studies of the fungus as a pathogen of
niger and supplemented media as suggestod
here may be utilized for inocwlum production,
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