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ABSTRACT

Seeds/grains may have the risk of association of a pathogen while exporting.
They are, therefore, routinely tested under phytosanitary regulations to prevent
pathogens movement along with maize grains/seeds into new territories and

Keywords also affect seed quality. As there is an increased demand for the export of
Maize, Aspergillus, maize from India and maize seed borne fungal pathogens are concern of
ﬁﬂ's;orﬁ’l:‘;s phytosanitary regulations which are detected through the different seed health
Colletotrichum testing methods. Hence, maize seeds of Four varieties (DHM-121, DHM-117,
graminicola BML-06 and local from chenevelly) tested for seed borne fungal mycoflora by
Article Info blotter and agar plate method of seed testing as recommended by International

Seed Testing Association (ISTA).The external seed borne pathogens were
Accepted: detected as Aspergillus flavus, A. niger, Fusarium moniliformae, Alternaria
Z;fg;elgngenr“znoel:g alternata and Curvularia lunata in both blotter and agar tests. Whereas
10 October 2019 internal seed borne pathogens were detected as Bipolaris maydis,

Colletotrichum graminicola in agar plate method. Hence it is recommended
that for the detection of Bipolaris maydis, Colletotrichum graminicola agar test
methods are required.

Introduction

Maize (Zea mays L.) is one of the most
important cereal crops in the world and ranks
third next to wheat and rice (Aldrich et al.,
1975). It accounts for around 10 per cent of
total food grain production in the country. In
India, it has a good potential as a cereal crop
due to its low cost of production, wide

adaptability and diversified use. The country
has exported 7,05,513.8 MT of maize to
Japan, Yemen Republic, Malaysia, Vietnam,
Pakistan, Myanmar, Sri Lanka, Philippines
and Bangladesh2017-18. There has been
continuous demand to export of corn mainly
due to increase in the demand of meat and
starch sector and production of biofuel
(Deepavali et al., 2013). The most important
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prerequisite for good crop production is the
availability of good quality seeds of high
yielding varieties, disease free, adapted to the
growing area, and preference by the farmer.
Fungi and all other types of pathogens that
attack plants and cause a very serious
economic impact on agricultural production
due to their ability to induce diseases of
cultivated crops that result in important yield
losses (Paplomatas, 2006).

Seed-borne disease refers to the particular
plant diseases that are transmitted by seed.
Seed health is a well recognized factor in the
modern agricultural science for desired plant
population and good harvest (Rahman et al.,
2008). Seedborne pathogens are a continuing
problem and may even be responsible for the
re-emergence of diseases of the past as well as
the introduction of diseases into new areas
(Walcott et al., 2007). Seed borne pathogens
present a serious threat to seedling
establishment (Walcott et al., 2003).The
quality of planted seeds has a critical influence
on the ability of crops to become established
and to realize their full potential of yield and
value (McGee, 1995).

Seed-borne fungi are one of the most
important biotic constraints in seed production
worldwide. They are responsible for both pre
and post-emergence death of grains, affect
seedling vigor, and thus cause some reduction
in germination and also variation in plant
morphology (Van Du et al., 2001; Rajput et
al., 2005; Niaz and Dawar, 2009).

Materials and Methods

Threemaize varieties DHM-121, DHM-117,
BML-06 were collected from Maize Research
station, Hyderabad and one local variety from
village Chenevelly, Mandal Chevella, District
Rangareddy for the study. Following seed
health testing methods were used for the
detection of seed borne fungal pathogens.

Visual examination

Maize seeds that have visible blue, white,
green and pink mycelial growth on its tip or
surface of seed. These symptoms are due to
the infection of Fusarium, Diplodia,
Penicillium Green Mould symptom is
especially due to Aspergillus flavus. All
varieties seed samples were inspected for
these symptoms under magnoscope.

Blotter test

All Four maize varieties seeds were analyzed
for the presence of major seed borne fungal
pathogens by blotter method following the
International Seed Testing Association [ISTA,
1996]. Total hundred seeds without surface
sterilized were tested for each variety. Ten
seeds were placed on three layers of moist
blotting paper in each petridish. The
petridishes were incubated at 25+1°C under
12/12 hrs light and darkness cycle for 7 days.
Each seed was observed under
stereomicroscope in order to record the
presence of fungal colony and temporary
slides were prepared from the fungal colony
for observation under compound microscope.

Keys (Malone et al., 1964 and Misra et al.,
1994) were consulted for identification of the
fungi. The results were presented as percent
incidence for individual pathogen.
Germination of the seeds was also recorded.

Each individual incubated seed was observed
under stereomicroscope at 10x, 40x
magnification in order to record the incidence
of seed borne fungi.

Most of the associated pathogens were
detected by observing their growth characters
on the incubated seeds on blotter paper
following the keys outlined by (Mathur and
Kongsdal, 2003), Ellis, 1971; Chidambaram
and Mathur, 1975 and Neergaard and Saad,
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1962. [Booth; 1971 and Agarwal et al.,,
1990]and with the help of different books,
manuals and publications. The results were
presented as percent incidence for individual
pathogen.

Temporary semi permanent slides were
prepared from the fungal colony and observed
under compound microscope for use as future
reference and for the stockholders.

Agar Plate Method

In the agar plate method, a total hundred seeds
were tested. Seed were surface disinfected
with 3% Sodium hypochlorite and then plated
(10 seeds/plate) on the petridish containing
agar medium (3%).

All plated seeds were then incubated for 5-7
days at 22-25°C under 12h altering cycles of
light and darkness. At the end of the
incubation period, fungi growing out from the
seeds on the agar medium were examined and
identified. ldentification was done based on
colony characters and morphology of
sporulation structures under a compound
microscope.

Thereafter, the identification of the different
colonies were done visually and then under a
stereomicroscope and followed by an
examination of the fruiting structures under a
compound microscope. Once the identification
was done, the colonies were assigned names
and their acronyms written on the reverse
(Mathur and Kongsdal, 2003).

Results and Discussion

Among the four varieties (including one local)
tested, varietyBML-06 was found with less
seed borne infection in blotter as well as in
agar test. All fungal pathogen infection was
also found less BML-06 compared to other
varieties.

Visual Examination

Hundred seeds from each varieties observed
under  Magnoscope  having 10 X
magnification.

The seeds were observed for pink, white and
green discoloration for the detection of
Diplodia  spp, and Penicillium  spp,
respectively. No visual symptoms were
noticed in these pathogens.

Hence following seed health testing methods
were also conducted to detect hidden infection
of seed borne pathogens.

Blotter test

Hundred seeds of each variety (10 seeds per
plate) used for blotter method. Five fungal
flora Aspergillus flavus, Aspergillus niger,
Fusarium moniliformae, Curvularia lunata
and Alternaria alternata were detected under
stereo binocular microscope based on colony
morphology and these were further identified
under the compound microscope based on
spore/conidial morphological studies.

The highest incidence of Aspergillus flavus
was noticed in local variety (53 %) where as
lowest infection in BML-06 (30 %). Highest
infection Aspergillus niger was noticed on
DHM-121 (60 %) and lowest infection on
BML-06 (30 %). Fusarium moniliformae
showed highest infection on DHM-121 (60 %)
and lowest on BML-06 (33 %). Curvularia
lunata highest infection detected on local
variety andDHM-121 (both26 %) and lowest
infection on BML-06 (13 %). Highest
infection of Alternaria alternata noticed on
local variety (50 %) and lowest infection on
DHM-117 (36 %) (Table 1). Blotter test
conducted for local variety showing grayish
colony growth of Alternaria alternata and
white  colony growth of  Fusarium
moniliformae after 7 days shown in Figure 1.
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Table.1 Percent (%) incidence of different seed borne pathogens recorded in maize in blotter method

Maize varieties | Aspergillus | Aspergillus Fusarium Curvularia Alternaria
flavus niger moniliformae lunata alternata
DHM-121 46 60 60 26 46
DHM-117 36 56 56 20 36
BML-06 30 36 33 13 43
Local variety 53 43 50 26 50

Table.2 Per cent (%) incidence of different seed borne pathogens recorded in maize in agar method

Maize varieties Fusarium | Colletotrichum | Curvularia | Bipolarisma Alternaria
moniliformae = graminicola lunata ydis alternata
DHM-121 40 43 46 26 53
DHM-117 36 40 40 26 53
BML-06 33 23 33 23 46
Local variety 53 43 46 30 50

Fig.1 Blotter test of local variety showing:1. Day one seeds on blotter 2.Alternaria alternate
colony growth after 7 days 3.Fusarium moniliformae colony growth after 7 days.

Blotter test Stereo binocular photographs at 10 X

P / r

Fig.2 Agar test of local variety showing: 1. Day one seeds on agar 2. Alternaria alternata colony growth
after 7 days 3. Fusarium moniliformae colony growth after 7 days 4. Curvularia lunata colony growth
after 7 days; 5.Bipolarismaydiscolony growth after 7 days
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Fig.3 Colony and spore/conidial structures under the compound microscope

Curvularia lunata

Colletotrichum graminicola,

Agar test

In Agar plate method, five seed borne
pathogens were detected and identified. They

are Bipolaris maydis, Curvularia lunata,
Colletotrichum graminicola, Fusarium
moniliformae and Alternaria alternata.

Fusarium moniliformae showed highest
infection on local variety (53 %) and lowest
infection on BML-06 (33 %). Curvularia
lunata highest infection detected on local
variety and DHM-121 (both 46 %) and lowest
infection on BML-06 (33 %). Alternaria
alternate noticed highest infection on DHM-
121 (53 %) and lowest infection on BML-06
(46 %).

Colletotrichum graminicola showed highest
infection on local variety and DHM-121 (43
%) and lowest infection on BML-06 (23 %).
Highest infection of Bipolarismaydis noticed
on local variety (30 %) and lowest infection
on BML-06 (23 %) (Table 2). Colony growth
Alternaria alternata, Curvularia lunata,
Fusarium moniliformae, Bipolarismaydis and
Colletotrichum graminicola shown on local
variety in Agar test (Fig. 2).

Alternaria alternata Bipolaris maydis

Fusarium moniliformae

Alternaria alternata, Curvularia lunata,
Fusarium moniliformae, Bipolarismaydis and
Colletotrichum  graminicola colony and
spore/conidial structures under the compound
microscope shown in Figure 3.

Even though the visual symptoms not
appeared on the seeds of all tested varieties,
seed borne pathogens were detected and
identified under the blotter and agar test.
Colletotrichum graminicola and
Bipolarismaydis appears in only agar and not
in blotter as aspergillus spp are external seed
borne infection and might have hinder the
growth of Bipolarismaydisand Colletotrichum
graminicolaspecies as both are slow growing
where as Aspergillus flavus species are fast
growing. In agar the Aspergillus flavus species
infection may be suppressed the growth of the
Aspergillus flavus species due to surface
sterilization of seed. In the laboratory studies,
Bipolaris maydis is reported to be an
important seedborne fungus of maize. But
fortunately the incidence of B. maydis was the
lowest among the fungi detected in the present
investigation. This might be due to Bipolaris
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free seeds used by the farmers, lower
inoculum potential and lower infection of the
crop in the farmers' fields. The present
findings of the seedborne fungal organisms
were in agreement with the information of
seedborne nature of the pathogen reported by
Sitara and Akhter (2007), Khan (2006), Islam
(2005), Owolade et al., (2002), Tanaka et al.,
(2001), Fakir (2001), White (1999), Goulart
(1993) and Buijari et al., (1993). The result of
the present study reveals that Alternaria
alternata, Curvularia lunata, Fusarium
moniliformae, Bipolarismaydis and
Colletotrichum graminicola were detected and
identified as seed borne fungal flora. BML -06
variety shown less infected among the others
tested maize seed varieties. Pathogen free seed
is the vital input in agriculture. Most of the
varieties seeds/grains are exported from India
and are tested under the phytosanitary
regulations. Generally the visual and blotter
tests are routinely carried out during the
phytosanitary regulations. Present study
revealed that seed microflora some pathogens
were recorded only in agar test and blotter
test. As pathogen free seed is an important
component under trade hence the present
study will help in carrying out the agar test
along with blotter test.
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