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Abstract- Wheat is the most crucial crop cultivated in India. Black point disease of wheat imparts qualitative losses to the growers. Hence,
with a view to generate scientific information pertaining to symptomatology of black point disease, the investigation was carried out. The seed
samples of popularly cultivated wheat varieties viz., GW 496, GW 366 and Lok- 1 were collected from various districts of Gujarat viz., Anand,
Ahmedabad, Kheda and Vadodara. Alternaria alternata was found to be frequently isolated pathogen from infected seeds. Critical microscopic
observation of black point infected wheat seeds revealed brown to black discoloration on pericarp, ventral crease and brush end regions. Pre-
cise stereoscopic observation of vertical section of infected seeds evidenced brown to black stains on endosperm tissues. Moreover, blatant
mycelial growth appeared on pericarp tissues. Flour quality was significantly impaired as compared to healthy seeds. The infected seeds

found relatively bolder and heavier.
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Introduction

Wheat (Triticum aestivum L.) belongs to family Gramineae. Wheat
is infested by various seed-borne diseases. The black point is one
of the most important seed-borne disease of wheat which induces
qualitative loss. Since the first report of black point of wheat in the
United States in 1913, it has been reported in other wheat growing
countries [1]. Wheat kernel discolouration is due to fungal invasion
and termed as black point [2]. Black point disease of wheat was first
time in reported in India by Dastur [3]. Incisively, Alternaria alternata
is considered as prime cause of black point disease [4]. However,
other pathogens viz., Drechslera sorokiniana, Fusarium spp., Cur-
vularia spp., Cladosporium spp., Helminthosporium spp., Stem-
phylium spp., Phoma sp. and Nigrospora spp. are reported to be
associated with the disease [5-7]. The disease causes dark brown
to black discolouration around embryo region of wheat seeds [8].
The disease reduces grain quality and its economic value [9]. Black
point reduces qualitative appearance of the grain, particularly the
colour and luster and reduces the market price of wheat in the
range of 3.71 to 12.49 per cent in Gujarat [10]. The infection invaria-
bly causes deprivation of seed and grain quality coupled with dimi-
nution of nutritive value [11]. As black point disease is comparative-
ly less explored under Gujarat conditions, the present investigation
was conducted to generate scientific information.

Materials and Methods
Sample Collection

The experiment was conducted in in vitro conditions at B. A. Col-
lege of Agriculture, Anand Agricultural University, Anand in year
2013. Fresh seed samples, approximately 20 samples of popularly
cultivated wheat varieties viz., GW 366, Lok 1 and GW 496 were
collected after harvesting season form the farmers’ fields of wheat
growing areas of Gujarat viz, Anand, Ahmedabad, Kheda,
Mehsana and Vadodara. Atleast 20 samples were collected from
each of the districts. From the harvested seed lot five primary sam-
ples were collected and mixed to have composite samples. Working
samples were prepared from composite samples by repeated halv-
ing method.

Isolation and Identification of Pathogen

Isolation of pathogen from black point infected seeds was carried
out after pre-treating the seeds with 0.5 per cent sodium hypo-
chlorite solution for one min by standard blotter and standard agar
plate method. Total 400 seeds from each of the seed samples were
assessed. Fungal colonies developed on each of the seeds, after
incubation at 25°C for about seven days. The isolated fungi, after
purification by single spore isolation or hyphal tip method, were
maintained on potato dextrose agar (PDA) at low temperature
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(5°C). The fungal cultures were sent to Indian Type Culture Collec-
tion (ITCC), IARI, New Delhi. The pathogen was identified as Alter-
naria alternata.

Symptomatology

Infected wheat seeds collected from each of the wheat growing
selected pockets were examined visually by means of magnifying
lens under artificial light as well as under stereoscopic microscope.
Then, symptoms observed on seeds were described accordingly.

Results

Precise observation of infected seeds revealed brownish-black
discolouration in scattered manner on various parts of seed. The
infected seeds showed brownish-black discoloration prominently
restricted to embryonic end region. Furthermore, the embryo of the

seeds appeared quite shriveled. The floury endosperm of the se-
verely infected seeds appeared brownish-black. Conspicuous
brownish-black patches could be seen on the pericarp of infected
seeds. Moreover, similar types of discolouration appeared on ven-
tral crease and brush end of seeds. Interestingly, observations of
pericarp of severely infected seeds under the microscope revealed
presence of conspicuous fungal growth in some seeds. Flour colour
of infected seeds was dull white in contrast to creamish white of
healthy seeds. Surprisingly, infected seeds found bolder and heavi-
er in weight than healthy seeds [Fig-1].

Earlier, similar symptoms such as discolouration on embryo, peri-
carp, endosperm, brush end and ventral crease tissues, shriveled
embryo etc. have been described by various researchers [6,7,12-
16).

Vertical section of infected seed

Rear view

Fungal growth
on
pericarp of seeds

Fig. 1- Symptoms produced by black point disease.
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Microscopic Characterization of Pathogen (Alternaria alternata)

The fungus produced olivaceous green coloured colony on PDA
plates with dark brown to black coloured reverse. Dark brown conid-
iophores of this isolate appeared simple or branched. Mycelium was
septate and pale brown. Yellowish-brown conidia with 3 to 5 tran-
serve and 1 to 2 longitudinal septa were muriform and broader at
base than tip portion. Conidial formation was in acropetal succes-
sion. The beak of the conidia was short and cylindrical. These char-
acters matched with the characteristics of Alternaria alternate

Discussion

Such visible abnormalities of wheat seeds might have been pro-
duced partly due to one or more mycotoxins produced by pathogen
during the infection. Moreover, congenial temperature and humidity,
intermittent rain, during flowering and seed maturation period as
well as faulty application of nitrogenous fertilizers might have fa-
voured the growth of pathogen and thereby aggravated sympto-
matology. Similarly, bold seeds of the spike may partly lead to more
open floret during the grain development stage which might have
allowed the pathogen to enter in the floret and cause higher infec-
tion to bold seeds as compared to normal seeds. In the first place,
black point symptoms is produced due to a dense mycelial mat at
the embryo [12]. Black point discoloration commences during grain
filing stage is due to degradation of the seed coat [17]. Severe
kernel discoloration of wheat is due to low temperature and high
rainfall during the period of grain filling [9]. Black point infected
seeds were heavier than healthy ones [14]. Light to dark brown-
black discolouration of embryonic region is predominant symptom
of black point disease followed by dark brown to black discoloura-
tion at embryonic end of seeds [6]. black point disease is character-
ised by brown to black discolouration of embryonic region and en-
dosperm tissues. Furthermore, delayed irrigation practiced to utilise
the residual soil moisture facilitates the infection and symptom ex-
pression [7].

Conclusion

The disease causes discolouration on various parts of seeds which
hits visual quality. Conspicuous brownish-black discolouration main-
ly at embryonic end and brush end are diagnostic symptom of the
disease. It also strikes on endosperm tissues and ventral crease of
seeds imparting similar type of discoloration. In extreme conditions,
microscopic observations of pericarp tissues evidences typical fun-
gal growth within. Defective agronomical practices coupled with
favourable meteorological conditions endorse the pathogenic
growth which in turn causes symptoms.
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