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Abstract

Six varieties of rice (Oryza sativa L.). viz. MTU 1121, MTU 1061, MTU 1064, MTU 1224, Sona masuri
and Swarna collected from Andhra Pradesh State Seed Development Corporation Ltd (APSSDC. Ltd.)
Tanuku, West Godavari District, Andhra Pradesh were tested for the detection and identification of seed
borne mycoflora and to ascertain their management by various methods viz. Standard blotter paper, Agar
plate, 2,4-D and Rolled paper towel methods. Agar plate method recorded the highest seed infection
(68.13%) among all the methods tested.

A total of 7 seed borne mycoflora including saprophytic and pathogenic were found associated with all
the 6 varieties of rice viz. Fusarium moniliforme, Curvularia lunata, Trichoconiella padwickii,
Aspergillus flavus, Aspergillus niger, Rhizopus sp. and Rhizoctonia sp.

Different fungicides used to investigate their effect on seed born mycoflora of rice. Seed treatment with
fungicides indicated that Carboxin (37.5%) + Thiram (37.5%) DS @ 2 g/kg seed was most effective in
reducing the frequency of seed borne mycoflora (96.43 to 100%) and also highest germination % was
observed in the seed treatment with Carboxin (37.5%) + Thiram (37.5%) DS (84.33%).

Keywords: Rice varieties, seed borne mycoflora, detection methods

Introduction

Rice is an annual grass that belongs to the family Poaceae and genus Oryza. Among the 23
species only 2 species Oryza sativa (Asian Rice) and Oryza glaberimma (African Rice) have
been known for their commercial value and cultivation. Of the two species Oryza sativa is the
most widely grown species throughout the world. In Asia, based on geographical conditions
Oryza sativa is divided into 3 sub species viz. indica, japonica, and javanica. Rice cultivation
extends from 8° to 35° N latitude and from sea level to as high as 3000 m. The suitable
conditions for rice growth are high humidity, prolonged sunshine, and assured supply of water.
The average temperature required for the crop ranges from 21-37 °C while maximum
temperature which the crop can tolerate is 40°-42 °C.

Major seed borne diseases of rice are Blast (Pyricularia oryzae), Brown spot (Bipolaris
oryzae), Foot rot (Fusarium moniliforme), Stackburn (Trichoconiella padwickii), Sheath rot
(Sarocladium oryzae), Sheath blight (Rhizoctonia solani), Stem rot (Sclerotium oryzae),
Brown leaf spot (Drechslera oryzae), Bacterial leaf blight (Xanthomonas oryzae pv. oryzae),
Bacterial leaf streak (Xanthomonas campestris pv. oryzicola) (Khan et al., 1990; Wahid et al.,
2001; Gill et al., 1999) [11.26.6],

Rice crop is known to be infected by various disease causing organisms among which many
are identified as plant pathogens. It is known to be infected by 56 fungal pathogens, (Ou,
1985) [18 of which 41 are reported to be seed borne (Richardson, 1979). The fungi are one of
the major causes of seed quality deterioration as well as decreased crop yields. They are
responsible for both pre and post-germination death of grains, affect seedling viability, vigour
and thus cause some reduction in germination capability and also variation in plant
morphology (Rajput et al. 2005) [2°1, They cause serious damage to rice production with yield
losses ranging from 3 to 100%. In India, yield losses due to brown spot caused by Bipolaris
oryzae ranged from 50 to 90% (Ghose et al.1960) ! and yield loss due to sheath blight
(Sarocladium oryzae) were considered higher than 50% in India. (Mohan and Subramanian,
1979) 41, Hence the experiment was conducted on “Studies on seed borne mycoflora of rice
and their management with fungicides”.
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Materials and Methods

The experiment was conducted at Department of Plant
Pathology, PGI, Dr. PDKV Akola, Maharashtra during 2020-
2021. Seeds were taken from Andhra Pradesh State Seed
Development Corporation Ltd (APSSDC Ltd.) Tanuku, West
Godavari District, Andhra Pradesh. The seeds of each variety
were collected in envelops, labelled and stored at room
temperature for further use.

The detection of fungi from seeds was done by standard
technique i.e. Agar plate method, Blotter method, Rolled
paper towel and 2-4 D method.

Standard blotter paper method

The collected seed samples of rice were analyzed for the
presence of seed borne fungal pathogens by Standard blotter
paper method developed by (ISTA1996). As per ISTA rules,
four hundred seeds were tested for each variety. In each 90
mm plastic petri plate ten seeds were placed on three layers of
blotter paper (Whatman No 1) moistened with sterile distilled
water in such a manner that eight seeds are at the outer ring
and two seeds at the centre of the plate. The petri plates were
incubated at 27+2 °C under 12 h alternating cycles of light
and darkness for 7-10 days. Each seed was observed under
Stereo microscope in order to record the presence of fungal
colonies 7-10 days after incubation based on growth habit.
Slides were prepared from the fungal colony and observed
under research microscope to identify the fungi based on
morphological characters. Most of the associated pathogens
were identified by their growth characters following the keys
outlined by Mathur and Kongsdal, 2003 %I, The results were
presented as frequency of occurrence for individual pathogen.

Agar plate method

The agar plate method is the most common method for
detecting the fungal pathogens (Kameswara Rao &Paula
Bramel, 2000) [° as the PDA medium provides adequate
conditions for the development of mycelial growth and
sporulation. As per ISTA rules, four hundred seeds were
tested for each variety. Approximately 15-20 ml of sterilized
PDA medium was poured into each petri plate. After
solidification of the medium, 10 seeds (8 seeds at the outer
ring and 2 seeds at the centre of the plate) were placed in each
petri plate (Ainsworth, 1961) [, Then the petri plates were
incubated at 2742 °C under 12 h alternating cycles of light
and darkness for 7 days. Slides were made and observed
under research microscope to identify the fungi based on
colony characters and morphology of sporulation structures
within 4-7 days after incubation.

2,4-D method

This method is the modification of the Standard blotter paper
method (Limonard, 1966) (3. Blotter papers were soaked in
25 ppm (2.5 g in 100 | of distilled water) of 2,4-D solution.
2,4-D inhibits the germination of the seeds which makes the
detection of pathogens easy because seeds are not displaced
and remain on the place where they are plated, unlike the
germinating seeds which lie in many planes. Four hundred
seeds were tested for each variety. In each 90 mm plastic petri
plate ten seeds were placed on three layers of blotter paper
(Whatman No 1) moistened with 2,4-D solution in such a
manner that eight seeds are at the outer ring and two seeds at
the centre of the plate. The petri plates were incubated at 27+2
°C under 12 h alternating cycles of light and darkness for 7-10
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days. The seeds were observed for the detection of seed borne
fungi after 7-10 days of incubation on the basis of cultural and
morphological characters of fungi.

Rolled Paper Towel Method

Germination paper of standard size was used in this method.
As per ISTA rules, four hundred seeds were taken from each
variety and 50 seeds were placed between a pair of
germination paper moistened with sterile distilled water
(Warham, 1990) 71, The germination paper was rolled and
the ends were closed by threads. After 7-10 days of
incubation period, seeds were observed to record the fungal
incidence. Also germination % was recorded.

The frequency of occurrence of seed borne pathogens on the
seeds in all the above mentioned methods was calculated by
the following formula (Butt et al., 2011) [,

No. of seeds on which a species occurs
Frequency of occurrence (%) =
Total no. of seeds evaluated (400)

Effect of fungicides on seed borne mycoflora

Efficacy of different fungicides in eliminating the seed borne
mycoflora of rice was tested in vitro. The seeds were treated
with desired quantity of fungicides and the treated seeds were
tested against seed borne fungi by Standard blotter paper
method, 2,4-D blotter paper method, Agar plate method and
Rolled paper towel method. To assess the effect of fungicides
on germination, Rolled paper towel method was used. The
procedure and the observations with respect to frequency of
occurrence and germination percentage were recorded as per
the methodology of each detection method.

The fungicides used in the experiment are given below
Carboxin (37.5%) + Thiram (37.5%) DS Vitavax powder-2
g/kg

Carbendazim 50% WP Bavistin-1 g/kg seed

Thiophanate methyl 70% WP Hexastop-1 g/kg seed

Metalaxyl 35% WS, Targon-2 g/kg seed

Results and Discussion

In the present investigation entitled “studies on seed borne
mycoflora of rice and their management” seed borne
mycoflora were associated with different varieties of rice and
their management by seed treatment with fungicides were
studied and the results of the study are presented and
discussed as under.

Detection of seed borne mycoflora of rice by various seed
health testing methods

Seeds of 6 varieties of rice viz. MTU 1121, MTU 1061, MTU
1064, MTU 1224, Sona masuri, Swarna were obtained from
Andhra Pradesh State Seed Development Corporation Ltd.
(APSSDC Ltd.) Tanuku, West Godavari District, Andhra
Pradesh. The seeds were tested for the association of seed
borne mycoflora by Standard blotter paper, Agar plate, 2,4-D
and Rolled paper towel methods.

Detection of seed borne mycoflora associated with rice by
Standard blotter paper method

The data pertaining to estimation of seed mycoflora of rice
analysed through standard blotter method is presented in
Table 1. A total of 7 seed borne mycoflora belonging to 6
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genera including saprophytic and pathogenic were identified.
The pathogenic mycoflora recorded were Fusarium
moniliforme, (11.25 to 16.25%), Curvularia lunata (11.00 to
16.00%), Trichoconiella padwickii (2.25 to 5.00%),
Rhizoctonia sp. (0.00 to 1.00%) and the saprophytic
mycoflora Aspergillus flavus (10.00 to 12.50%), Aspergillus
Niger (6.25-8.75%), Rhizopus sp. (1.50 to 2.25%) were
recorded. Among all the varieties tested by Standard blotter
paper method, maximum mean frequency of occurrence was
recorded by Fusarium moniliforme (14.25%) and Curvulari
alunata (14.25%) followed by Aspergillus flavus (11.08%),
Aspergillus Niger (7.50%), Trichoconiella padwickii (3.29%),
Rhizopus sp. (1.88%), and the minimum was observed with
Rhizoctonia sp. (0.46%).

The highest frequency of occurrence of Fusarium
moniliforme (16.25%), Trichoconiella padwickii (5.00%),
Aspergillus Niger (8.75%) and Rhizoctonia sp. (1.00%) were
recorded in the variety Swarna whereas the highest frequency
of occurrence of Curvularia lunata (16.00%) were recorded
with the variety MTU 1224. Similarly the highest frequency
of occurrence of Aspergillus flavus (12.50%) was recorded
with MTU 1061 and the highest frequency of occurrence of
Rhizopus sp. (2.25%) was recorded with the variety MTU
1121.

The maximum association of seed borne mycoflora were
recorded in the variety Swarna (58.75%) followed by MTU
1064 (54.75%), MTU 1224 (53.00%), Sona masuri (51.50%),
MTU 1121 (50.75%) and the lowest association of seed
bornemycoflora was recorded in MTU 1061 (47.50%).

The associations of seed borne mycoflora detected in the
present study were in agreement with the findings of Ravindra
Kumar et al, (2014) 1 who examined a total of 30 fungal
species belonging to different groups recorded on farmers
saved seed of different paddy varieties in Haryana. Out of
which Curvularia lunata (67%), Trichoconiella padwickii
(10.51%), Rhizopus stonlonifer (8.96%), Aspergillus flavus
(8.26%) and Fusarium moniliforme (7.15%) were recorded as
major mycoflora associated with the seeds. Similar results
were also found by Kumar et al. (2014) 21, Gopala Krishna et
al. (2010) B,

Detection of seed borne mycoflora associated with rice by
Agar plate method

The data in respect of detected seed borne mycoflora of 6
varieties of rice by Agar plate method was recorded and
presented in Table 2 2. A total of 7 seed borne mycoflora
belonging to 6 genera including saprophytic and pathogenic
were identified. The pathogenic mycoflora recorded were
Fusarium moniliforme, (15.00 to 20.00%), Curvularia lunata
(14.50 to 19.00%), Trichoconiella padwickii (2.50 to 7.50%),
Rhizoctonia sp. (0.00 to 0.50%) and the saprophytic
mycoflora recorded were Aspergillus flavus (14.00 to
18.00%), Aspergillus niger (7.50 to 12.00%), Rhizopus sp.
(2.50 to 4.00%).

Out of 6 varieties of rice tested by Agar plate method,
maximum mean frequency of occurrence was recorded by
Fusarium moniliforme (17.71%) followed by Curvularia
lunata (17.17%), Aspergillus flavus (16.08%) and Aspergillus
Niger (9.17%) whereas it was recorded minimum with
Rhizoctonia sp. (0.42%) followed by Rhizopus sp. (3.00%)
and Trichoconiella padwickii (4.58%).

The maximum frequency of occurrence of seed borne
mycoflora on seeds of rice was recorded by Fusarium
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moniliforme  (20.00%), Curvularia lunata (19.00%),
Trichoconiella  padwickii  (7.50%), Aspergillus flavus
(18.00%) in variety Swarna whereas the highest frequency of
occurrence of Aspergillus Niger (12.00%) was recorded in
MTU 1224 variety. Similarly the highest frequency of
occurrence of Rhizopus sp. (4.00%) was recorded in MTU
1064 variety and the highest frequency of occurrence of
Rhizoctonia sp. (0.50%) was recorded in MTU 1121 and
Swarna variety of the total 6 varieties of rice, maximum total
frequency of mycoflora 77.50% was recorded in the variety
Swarna followed by MTU 1224 (69.00%)MTU 1064
(67.50%), MTU 1121 (67.50%) Sona masuri (64.75%),
whereas the lowest of total mycoflora was recorded with the
variety MTU 1061 (60.75%).

The results of present investigation are in agreement with the
findings of Habib et al. (2012) [l who tested fifteen varieties
of rice for the detection of seed borne mycoflora by agar plate
method. The mycoflora recorded were Trichoconiella
padwickii (16.66-20.83%), Aspergillus Niger (16.65-20.85%),
Rhizopus sp (13.83-16.65%), Fusarium moniliforme (12.5-
18.05%), Aspergillus flavus (9.73-19.43%), Curvularia sp
(6.95-11.11%). Higher infestation was recorded in agar plate
method as compared to blotter paper method. Similar results
were recorded by Naveen Kumar et al. (2016) 161 who tested
health status of 7 cultivars of rice by blotter paper and agar
plate method. A total of 9 pathogens were identified. Among
them the most predominant one was Helminthosporium
oryzae which was associated with 62.36 per cent seed
samples, followed by Alternaria padwickii (36.63%),
Sarocladium oryzae (30.63%), Fusarium moniliforme
(28.63%) and Curvularia lunata (26.00%).

Detection of seed borne mycoflora associated with rice by
2,4-D method

The data presented in Table 3 showed the association of seed
borne mycoflora of different varieties of rice. A total of 7 seed
borne mycoflora belonging to 6 genera including saprophytic
and pathogenic were identified (Plate 3). The pathogenic
mycoflora recorded were Fusarium moniliforme, (9.00 to
13.00%), Curvularia lunata (8.00 to 12.75%), Trichoconiella
padwickii (0.00 to 3.50%), Rhizoctonia sp. (0.00 to 0.75%)
and the saprophytic mycoflora recorded were Aspergillus
flavus (8.75 to 10.50%), Aspergillus Niger (3.00 to 6.25%),
Rhizopus sp. (0.00 to 2.00%). Among all the varieties tested
by 2,4-D method maximum mean frequency of occurrence
was recorded by Fusarium moniliforme (11.25%) followed by
Curvularia lunata (11.08%), Aspergillus flavus (9.46%),
Aspergillus Niger (5.25%), Trichoconiella padwickii (1.67%),
Rhizopus sp. (1.17%), and the minimum was observed with
Rhizoctonia sp. (0.17%).

The maximum frequency of occurrence of Fusarium
moniliforme (13.00%), Trichoconiella padwickii (3.50%) and
Rhizoctonia sp. (0.75%) were recorded in Swarna variety
whereas the highest frequency of occurrence of Curvularia
lunata (12.75%) was recorded in MTU 1064 variety.
Similarly the maximum frequency of occurrence of
Aspergillus flavus (10.50%) was recorded in Sona masuri
variety whereas the highest frequency of occurrence of
Aspergillus Niger (6.25%) was observed in MTU 1061 and
MTU 1064 varieties and the highest frequency of occurrence
of Rhizopus sp. (2.00%) was recorded with variety MTU 1121
Among the 6 varieties of rice taken the highest association of
total seed borne mycoflora (44.00%) was recorded in the
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variety Swarna followed by MTU 1064 (43.00%), MTU 1224
(41.75%), Sona masuri (40.50%), MTU 1121 (37.00%) and
the lowest association of total mycoflora was recorded in
MTU 1061 (34.00%). The results obtained are in agreement
with the findings of Kawrau LP who studied different
detection methods viz. blotter, agar plate, soaking of blotter in
0.1% solution of 2,4-D, etc. and reported that soaking in 2,4-
D reduce infection percentages

Detection of seed borne mycoflora associated with rice by
Rolled paper towel method

The results in respect of frequency of occurrence of seed
borne mycoflora of different varieties of rice by Rolled paper
towel method were obtained and presented in Table 4. A total
of 7 seed borne mycoflora belonging to 6 genera including
saprophytic and pathogenic were identified. The pathogenic
mycoflora recorded were Fusarium moniliforme, (6.50 to
8.00%), Curvularia lunata (0.00 to 7.00%), Rhizoctonia sp.
(0.00 to 0.25%), Trichoconiella padwickii was recorded to be
absent and the saprophytic mycoflora recorded were
Aspergillus flavus (5.00 to 7.50%), Aspergillus Niger (0.00 to
4.00%), Rhizopus sp. (0.00 to 2.00%).

Out of all the varieties tested by Rolled paper towel method,
maximum mean frequency of occurrence was recorded by
Fusarium moniliforme (7.00%) followed by Aspergillus
flavus (6.08%), Curvularia lunata (3.58%), Aspergillus Niger
(1.83%), Rhizopus sp. (1.17%), and the minimum was
observed with Rhizoctonia sp. (0.04%). Trichoconiella-
padwickii was found to be absent in all the varieties.

The highest association of seed borne mycoflora on the seeds
of rice was recorded by Fusarium moniliforme (8.00%),
Curvularia lunata (7.00%) in the variety Swarna whereas
highest frequency of occurrence of Aspergillus flavus (7.50%)
was recorded in MTU 1064 variety. Similarly the highest
frequency of occurrence of Aspergillus Niger (4.00%) and
Rhizopus sp. (2.00%) was recorded in the variety MTU 1121
whereas the highest frequency of occurrence of Rhizoctonia
sp. (0.25%) was recorded in the variety Sona masuri.
Trichoconiella padwickii was recorded to be absent

The highest total mycoflora27.00% was recorded in the
variety Swarna followed by MTU 1224 (22.00%), MTU 1121
(18.00%), MTU 1064 (17.50%), Sona masuri (17.25%) and
the lowest frequency of occurrence of total mycoflora was
recorded in MTU 1061 (16.50%).

Highest germination percentage was recorded in the variety
MTU 1061 (82.00%) followed by MTU 1064 (80.00%),
Sonamasuri (80.00%), MTU 1121 (78.00%), MTU 1224
(76.00%) and the lowest was recorded in the variety Swarna
(75.00%). This clearly indicated that the varieties showing
maximum association of seed borne mycoflora recorded
lowest seed germination percentage such as Swarna (75.00%)
and MTU 1224 (76.00%) whereas, the varieties showing
minimum association of seed borne mycoflora recorded
maximum seed germination percentage such as MTU 1061
(82.00%) and Sona masuri (80.00%). This implies that the
seed borne mycoflora associated internally and externally
with the seed effect the germination of seed. The results
obtained are in agreement with the findings of Ora et al.
(2011) 7 who assessed the seeds of cultivated hybrid rice
varieties for seed borne pathogens and identified a total of 12
pathogens by blotter paper, agar plate and paper towel
methods. In case of rolled paper towel method, the highest
seed germination (96.38%) was observed on Hira-1. The
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lowest pathogenic incidence recording varieties showed
lowest rotten seed, dead seed and highest seed germination.
Similar findings were also recorded by Ravindra kumar et al.
(2014) 211 pandey S (2015) [,

Evaluation of different seed health testing methods in
detecting the seed borne mycoflora of rice

In the present investigation, frequency of occurrence of seed
borne mycoflora was detected from 6 varieties of rice by
Standard blotter paper, Agar plate, 2,4-D and Rolled paper
towel methods (Plate 4). From the data presented in Table 5
and Fig.5, it was found that the maximum frequency of seed
borne mycoflora was detected by Agar plate method (68.13%)
followed by Standard blotter paper method (52.71%) whereas
the lowest frequency of seed borne mycoflora was detected by
Rolled paper towel method (19.71%) followed by 2,4-D
method (40.04%).

Agar plate method was found to be superior over the other
methods in the detection of seed borne mycoflora. The results
are in correlation with the findings of Habib et al. (2012) []
who worked on 15 rice varieties for the detection of fungi by
agar plate and blotter paper methods and found out that higher
infestation was recorded in agar plate method as compared to
Standard blotter paper method. The mycoflora recorded in
blotter paper method were Helminthosporium spp.(13.88-
20.85%), Alternaria alternate (12.50-19.45%), Aspergillus
Niger(12.50-16.66%), Fusarium moniliforme (9.73-16.66%),
Rhizopus spp.(8.33-18.35%), Aspergillus flavus (4.15-
12.50%), Curvularia spp.(0.00-8.35%) and the fungi
identified in agar plate method were Helminthosporium
spp.(2.23-31.95%) Alternaria alternate (16.66-20.83%),
Aspergillus Niger (16.65-20.85%), Rhizopus spp (13.83-
16.65%), Fusarium moniliforme (12.5-18.05%), Aspergillus
flavus (9.73-19.43%), Curvularia spp (6.95-11.11%). Similar
results were also recorded by Tanmay Gosh et al. (2018) 231,
From the data in Table 5 it was also found that the maximum
frequency of occurrence of Fusarium moniliforme (17.71%),
Curvularia lunata (17.17%), Trichoconiella padwickii
(4.58%), Aspergillus flavus (16.08%), Aspergillus Niger
(9.17%), Rhizopus sp. (3%) were recorded by Agar plate
method whereas maximum frequency of occurrence of
Rhizoctonia sp. (0.69%) was recorded in Standard blotter
paper method.

Management of seed borne mycoflora of rice

Effect of fungicide seed treatment Carboxin (37.5%) +
Thiram (37.5%) DS, Carbendazim 50% WP, Thiophanate
methyl 70% WP and Metalaxyl 35% WS) on seed borne
mycoflora of rice was tested by Standard blotter paper, Agar
plate, 2,4-D and Rolled paper towel methods. Effect of
fungicide seed treatment on germination percentage of rice
was tested by Rolled paper towel method.

Evaluation of fungicides by Blotter paper method

Efficacy of different fungicides was tested against seed borne
mycoflora of rice by Standard blotter paper method and the
results were given in Table 6 and shown in Plate 8.All the
treatments were found effective to inhibit the seed borne
mycoflora of all the varieties over control.

Maximum reduction in seed borne mycoflora was observed in
the seed treatment with Carboxin + Thiram (96.43%)
followed by Carbendazim (93.76%), Thiophanate methyl
(88.36%) whereas the lowest reduction of seed borne
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mycoflora was noticed in the seed treatment with Metalaxyl
(84.62%) in all varieties tested.

These results are in accordance with the findings of Naher et
al. (2016) 8 who conducted experiment on three rice
varieties using dry seed inspection and blotter methods. Three
seed treating fungicides viz. vitavax 200 (0.25%), thieved
(0.25%) and cupravit (0.25%) were used. Vitavax 200 was
found the most effective against the seed borne pathogens of
rice among all the fungicides tested. Similar observations
were also recorded in present investigation that Carboxin
37.5% + Thiram 37.5% DS was found effective in the
management of seed borne mycoflora of rice.

Bhuiyan et al. (2013) ™ worked on forty rice seed samples.
Seed treating fungicides viz. Vitavax-200, Bavistin 50WP and
Captan were tested to control seed borne mycoflora. Seed
treatment with Vitavax-200 @ 0.3% of seed weight
eliminated all seed borne mycoflora and increased
germination by 25.70% over control.

Evaluation of fungicides by Agar plate method

The influence of 4 different fungicides were screened against
seed borne mycoflora of rice by Agar plate method and the
data was presented in Table 7 and shown in Plate 9. All the
treatments were found effective to inhibit the seed borne
mycoflora of all the varieties over control. Maximum
inhibition of seed borne mycoflora was observed in the seed
treatment with Carboxin + Thiram (98.77%) followed by
Carbendazim (97.58%), Thiophanate methyl (95.35%)
whereas the lowest inhibition of seed borne mycoflora was
noticed in the seed treatment with Metalaxyl (94.58%).
Similar results were also obtained by Wagar Islam and
Manzoor Ahmed (2017) 29,

Evaluation of fungicides by 2,4-D method

The data in respect to the efficacy of different fungicides
tested against the seed borne mycoflora of rice by 2,4-D
method was presented in Table 8. All the treatments were
found effective to inhibit the seed borne mycoflora of all the
varieties over control. The maximum reduction of seed borne
mycoflora was observed in the seed treatment with Carboxin
+ Thiram (98.81%) followed by Carbendazim (96.74%),
Thiophanate methyl (95.28%) whereas the lowest was noticed
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in the seed treatment with Metalaxyl (93.07%). While
literature hunted no evidence has been found related with
evaluation of seed dressing fungicides by 2,4-D method.

Evaluation of fungicides by Rolled paper towel method
The influence of fungicide seed treatment on the seed borne
mycoflora was recorded by Rolled paper towel method and
the data was presented in Table 9. All the treatments were
found effective to inhibit the seed borne mycoflora of all the
varieties over control. The highest per cent reduction of seed
borne mycoflora was observed in the seed treatment with
Carboxin + Thiram (100%) followed by Carbendazim
(99.31%), Thiophanate methyl (97.59%) whereas the lowest
per cent reduction of seed borne mycoflora was noticed in the
seed treatment with Metalaxyl (95.86%).

Effect of fungicide seed treatment on germination of rice was
recorded by Rolled paper towel method and the results were
given in Table 10. Highest germination percentage was
observed in the seed treatment with Carboxin + Thiram
(84.33%) followed by Carbendazim (83.63%), Thiophanate
methyl (83.33%) and the lowest germination per cent was
recorded in Metalaxyl (83.25%). The results obtained are in
correlation with the findings of Huynh Van Nghiep and
Ashok Gaur (2005) who studied 8 seed lots to evaluate the
efficacy of chemical seed treatment against seed borne fungi.
The germ inability of seeds were determined by using rolled
paper towel method and the results showed that seeds treated
with Vitavax, Thiram and Mancozeb maintained germination
above (> 80%) after 6 months of storage.

From the data it was found out that among all the fungicides
tested Carboxin 37.5% + Thiram 37.5% DS was found to be
effective in the reduction of seed borne mycoflora (96.43 to
100%) followed by Carbendazim50% WP (93.76 to 99.31%)
and the least reduction of seed borne fungi was recorded in
the seed treatment with Metalaxyl35% WS (84.62 to 95.86%)
followed by Thiophanate methyl 70% WP (88.36 to
97.59%).Carboxin + Thiram was more effective due to the
synergistic effect of systemic fungicide (Carboxin) and
contact fungicide (Thiram). However, all the treatments were
found effective to inhibit the seed borne mycoflora of all the
varieties over control.

Table 1: Frequency of occurrence of seed borne mycoflora associated with rice by Standard blotter paper method

Frequency of occurrence of seed borne mycoflora (%) on different varieties of rice

Seed borne mycoflora - Mean

MTU 1121 MTU 1061 MTU 1064 MTU 1224 Sona masuri Swarna
Fusarium moniliforme 11.25 12.75 15.50 16.00 13.75 16.25 14.25
Curvularia lunata 14.00 11.00 13.75 16.00 15.00 15.75 14.25
Trichoconiella padwickii 3.75 3.00 3.25 2.25 2.50 5.00 3.29
Aspergillus flavus 11.25 12.50 11.75 10.00 11.00 10.00 11.08
Aspergillus Niger 7.50 6.75 8.25 6.25 7.50 8.75 7.50
Rhizopus sp. 2.25 1.50 2.00 1.75 1.75 2.00 1.88
Rhizoctonia sp. 0.75 0.00 0.25 0.75 0.00 1.00 0.46
Frequency of mycoflora 50.75 47.50 54.75 53.00 51.50 58.75 52.71
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Table 2: Frequency of occurrence of seed borne mycoflora associated with rice by Agar plate method

Seed borne mycoflora Frequency of occurrence of seed borne mycoflora (%) on different varieties of rice Mean
MTU 1121 MTU 1061 MTU 1064 MTU 1224 Sona masuri Swarna
Fusarium moniliforme 16.25 15.00 18.75 17.50 18.75 20.00 17.71
Curvularia lunata 17.50 14.50 16.25 18.75 17.00 19.00 17.17
Trichoconiella padwickii 3.75 6.25 5.00 2.50 2.50 7.50 4.58
Aspergillus flavus 17.50 14.00 16.25 15.75 15.00 18.00 16.08
Aspergillus Niger 8.75 8.00 7.50 12.00 8.75 10.00 9.17
Rhizopus sp. 3.50 2.75 4.00 2.50 2.75 2.50 3.00
Rhizoctonia sp. 0.50 0.25 0.00 0.00 0.00 0.50 0.42
Frequency of mycoflora 67.75 60.75 67.75 69.00 64.75 77.50 67.92
Table 3: Frequency of occurrence of seed borne mycoflora associated with rice by 2,4-D method
Seed borne mycoflora Frequency of occurrence of seed borne mycoflora (%) on different varieties of rice Mean
MTU 1121 MTU 1061 MTU 1064 MTU 1224 Sona masuri Swarna

Fusarium moniliforme 9.00 10.00 11.75 12.50 11.25 13.00 11.25

Curvularia lunata 10.00 8.00 12.75 11.25 12.50 12.00 11.08
Trichoconiella padwickii 0.00 0.00 2.25 2.25 2.00 3.50 1.67
Aspergillus flavus 10.00 8.75 10.00 8.75 10.50 8.75 9.46
Aspergillus niger 6.00 6.25 6.25 5.00 3.00 5.00 5.25
Rhizopus sp. 2.00 1.00 0.00 1.75 1.25 1.00 1.17
Rhizoctonia sp. 0.00 0.00 0.00 0.25 0.00 0.75 0.17

Frequency of mycoflora 37.00 34.00 43.00 41.75 40.50 44.00 40.04

Fusarium moniliforme (Microconidia) Fusarium moniliforme (Macroconidia)

WA Sl

-~
Aspergillus flavus (conidia)
-
- Y
e 4
A
-
Rhizopus sp. Curvwlaria lunata
Plate 5: Stereoscopic photographs of different seed borne Plato 6: Microphotographs of different seed borne mycoflora of rice

mycoflora of rice
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Table 4: Frequency of occurrence of seed borne mycoflora associated with rice by Rolled paper towel method

Seed borne mycoflora Frequency of occurrence of seed borne mycoflora (%) on different varieties of rice Mean
MTU 1121 MTU 1061 MTU 1064 MTU 1224 Sona masuri Swarna
Fusarium moniforme 7.00 6.50 6.50 7.00 7.00 8.00 7.00
Curvularia lunata 0.00 4.00 0.00 5.50 5.00 7.00 3.58
Trichoconiella padwickii 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aspergillus flavus 5.00 6.00 7.50 6.00 5.00 7.00 6.08
Aspergillus Niger 4.00 0.00 2.00 2.00 0.00 3.00 1.83
Rhizopus sp. 2.00 0.00 1.50 1.50 0.00 2.00 1.17
Rhizoctonia sp. 0.00 0.00 0.00 0.00 0.25 0.00 0.04
Frequency of mycoflora 18.00 16.50 17.50 22.00 17.25 27.00 19.71
Germination % 78.00 82.00 80.00 76.00 80.00 75.00 78.50

Table 5: Evaluation of different seed health testing methods in detecting the seed borne mycoflora of rice

Seed borne mycoflora Frequency of seed borne mycoflora (%)
Standard blotter paper method | Agar plate method | 2,4-D method | Rolled paper towel method

Fusarium moniliforme 14.25 17.71 11.25 7.00
Curvularia lunata 14.25 17.17 11.08 3.58
Trichoconiella padwickii 3.29 4.58 1.67 0.00
Aspergillus flavus 11.08 16.08 9.46 6.08
Aspergillus Niger 7.50 9.17 5.25 1.83
Rhizopus sp. 1.88 3.00 1.17 1.17
Rhizoctonia sp. 0.46 0.42 0.17 0.04
Frequency of mycoflora 52.71 68.13 40.04 19.71

Table 6: Evaluation of different fungicides against seed borne mycoflora of rice by Standard blotter paper method

Frequency of occurrence of mycoflora on seed and their per cent inhibition by different fungicides|
(Mean value of six varieties of rice) Frequency of Reduction of
Treatments Fusarium Curvularia | Trichoconiella | Aspergillus | Aspergillus | Rhizopus | Rhizoctonia | mycoflora mycoflora over
moniliforme lunata padwickii flavus Niger sp. sp. (Mean) control (%)
F P.l F P.l F P.l F P.l F P.l F | Pl F P.l
Carboxin + Thiram| 0.10 | 99.26 | 0.43 [96.93| 0.33 | 90.79 | 0.39 [96.18|0.38 | 94.58 |0.18|87.98|0.00 | 100.00 0.26 96.43
Carbendazim 0.73 [94.62 | 0.63 |95.48| 0.05 | 98.60 | 0.79 [92.27|0.86 | 87.83 |0.10|93.44]|0.02| 98.20 0.45 93.76
[Thiophanate methyl| 1.21 [91.03 | 1.06 [92.35| 0.87 | 75.72 | 1.33 |86.98|1.30 | 81.60 |0.05|96.72|0.10| 90.98 0.85 88.36
Metalaxyl 1.85 | 86.27 | 1.83 |86.82| 0.63 | 82.42 | 1.77 |82.75|1.68 | 76.23 |0.02|98.69|0.05 | 95.49 1.12 84.62
Control 13.48 13.84 3.58 10.24 7.07 1.53 111 7.26

*F = Frequency of occurrence
P.l = Per cent inhibition over control

Table 7: Evaluation of different fungicides against seed borne mycoflora of rice by Agar plate method

Frequency of occurrence of mycoflora on seed and their per cent inhibition by different fungicides
(Mean value of six varieties of rice) Frequency of| Reduction of
Treatments Fusarium | Curvularia | Trichoconiella | Aspergillus | Aspergillus Rhizopus sp Rhizoctonia | mycoflora | mycoflora over
moniliforme lunata padwickii flavus Niger ) Sp. (Mean) control (%)
F P.l F P.l F P.l F P.l F P.l F|PI|F P.l
Carboxin + Thiram| 0.05 | 99.71 | 0.16 |99.05| 0.15 | 96.76 | 0.12 |99.25]0.11 | 98.80 |0.09]96.950.15  86.05 0.12 98.77
Carbendazim 0.25 19856 | 0.34 |97.95| 0.18 | 96.22 | 0.24 |98.45|0.23|97.50 |0.22|92.80/0.18  83.72 0.23 97.58
[Thiophanate methyl| 0.48 | 97.21 | 0.42 |97.49| 0.43 | 90.65 | 0.75 [95.17 | 0.40 | 95.56 |0.43|85.87(0.22] 79.84 0.45 95.35
Metalaxyl 0.72 [ 95.82| 0.70 |95.79| 0.43 | 90.83 | 0.64 |95.87|0.42 | 95.37 [0.48[84.21|0.22] 79.84 0.52 94.58
Control 17.32 16.63 4.63 15.54 9.01 3.01 1.08 9.60

*F = Frequency of occurrence
P.I = Per cent inhibition over control

Table 8: Evaluation of different fungicides against seed borne mycoflora of rice by 2,4-D method

Frequency of occurrence of mycoflora on seed and their per cent inhibition by different fungicides (Mean
value of six varieties of rice) Frequency | Reduction of
Treatments Fusarium |Curvularia|Trichoconiella| Aspergillus Aspergillus Rhizopus sp Rhizoctonia sp of mycoflorajmycofloraover
moniliforme| lunata padwickii flavus Niger ) ) (Mean) control (%)
F |PI|F|PI| F P.l F P.l F P. F P.I F P.
Carboxin + Thiram| 0.03 [99.76]0.12 98.91| 0.05 | 97.74 | 0.08 |99.07 |0.03| 99.32 | 0.12 | 93.17 | 0.08 88.10 0.07 98.81
Carbendazim 0.28 |98.00/0.11[98.99| 0.18 | 91.70 | 0.16 |98.24 [0.33| 93.23 | 0.18 | 89.76 | 0.18 75.00 0.20 96.74
[Thiophanate methyl| 0.40 {97.18]0.33(96.88] 0.30 | 86.42 | 0.40 |95.56|0.23| 9543 [ 0.22 | 87.32 | 0.18 75.00 0.29 95.28
Metalaxyl 0.42 |197.06/0.46 [95.72| 0.52 | 76.60 | 0.61 |93.25|0.62| 87.48 | 0.28 | 83.90 | 0.13 81.43 0.43 93.07
Control 14.18 10.70] 2.21 9.01 4.93 1.71 0.70 6.20

*F = Frequency of occurrence
P.1 = Per cent inhibition over control
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Table 9: Evaluation of different fungicides against seed borne mycoflora of rice by Rolled paper towel method

Frequency of occurrence of mycoflora on seed and their percent inhibition by different fungicides
(Mean value of six varieties of rice) Frequency of |  Reduction of
Treatments Fus_a}rium Curvularia Trichocpni_e:IIa Aspergillus Aspe_rgillus Rhizopus sp. Rhizoctonia | mycoflora mycoflora over
moniliforme lunata padwickii flavus Niger Sp. (Mean) control (%)
F P.l F | PI F P.l F PI | F P.l F P.l F P.l
Carboxin + thiram| 0 | 100.00 [0.01|99.83| 0 100.00 [0.02|99.72| 0 |100.00| O |[100.00| O |100.00 0.00 100.00
Carbendazim | 0.04 | 99.33 [0.04|99.16 | 0.00 | 100.00 |0.02]99.72[0.02| 99.17 |0.03]| 97.39 |0.02| 92.86 0.02 99.31
[Thiophanate methyl| 0.12 | 97.88 |0.13|97.47| 0.06 | 80.00 |0.08|98.62 |0.05| 97.41 |0.07| 94.77 [0.02| 92.86 0.07 97.59
Metalaxyl 0.18| 96.67 |0.13|97.47] 0.12 | 60.00 |0.18|96.96 [0.10| 95.02 |0.10| 92.16 [0.04| 82.14 0.12 95.86
Control 5.51 4.95 0.29 6.03 2.01 1.28 0.23 2.90
*F = Frequency of occurrence
P.I = Per cent inhibition over control
Table 10: Effect of different fungicides on germination of rice
Treatments Germination (%) Mean
MTU1121 | MTU1061 | MTU1064 | MTU1224 | Sonamasuri | Swarna
Carboxin + Thiram 85.00 84.00 85.00 84.00 83.00 84.00 84.33
Carbendazim 83.75 85.00 84.00 83.50 83.50 82.00 83.63
Thiophanate methyl 85.00 83.00 84.50 81.50 83.00 83.00 83.33
Metalaxyl 82.50 80.00 84.50 85.00 83.50 84.00 83.25
Control 79.00 81.00 80.00 78.00 80.00 75.00 78.83

Rhizopus sp

% |

Rhizoctonia sp

Trichoconiella padwickii

Plate 7: Microphotographs of different seed borne mucoflora of rice

Conclusions

All the six varieties of rice were found to be associated with
seed borne mycoflora. Seven seed borne mycoflora belonging
to six genera were identified including pathogenic and
saprophytic viz. Fusarium moniliforme, Curvularia lunata,
Trichoconiella padwickii, Aspergillus flavus, Aspergillus
Niger, Rhizopus sp. Rhizoctonia sp. Seed borne mycoflora viz.
Fusarium moniliforme, Aspergillus flavus, Curvularia lunata

and Aspergillus Niger exhibited highest infection frequency
on rice seeds in all varieties tested. Agar plate method was
found to be effective in the detection of seed borne mycoflora
of rice whereas rolled paper towel method was least effective
in detecting the seed borne mycoflora associated with rice. All
the treatments were found effective to inhibit the seed borne
mycoflora of all the varieties over control. In the seed
treatment with fungicides Carboxin 37.5% + Thiram 37.5%
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DS proved effective in reducing the seed borne infection and
increasing the germination percentage of rice.
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