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ABSTRACT
Maize (Zea mays L.) is best known cereal crop extensively grown all over the world and it is considered as third major crop of Pakistan.
The consumption demand of corn is continuously increasing day by day mainly increasing in the demand by starch sector and poultry
sector. In the following sectors it is used as the feed. Seed borne pathogens produce foremost types of the seed diseases. Few fungi
species associated with corn are mostly belongs to Aspergillus and Fusarium species. These studies indicate that dangerous mycotoxin
was produced by fungi species which are harmful for both human and animal health. Industries scrap such seeds because of their
ineffectiveness in agricultural purposes. Mycoflora which was associated by seeds both externally and internally was responsible for
seed borne diseases. In this study fungi associated with maize grains from different samples at different moisture level was isolated and
identified. After that different chemical compounds were evaluated for the management of isolated fungal species. The research was
helpful for farmers in choosing the optimum time of harvesting as well as in selection of best chemical product for the management of
disease. Data obtained from each parameter was subjected to analysis of variance. Results showed that all the selected cultivars showed
a different type behavior of germination for distinctive moisture levels and mean value for each hybrid was substantially different due
to the fungicide application. In the application of carbendazim, the Hybrid 6714 gave minimum score (81.33%) followed by Hybrid
6789 (84.66%), Hybrid P1543 (86.33%), Hybrid 30Y87 (87.33%). The seed treated with difenoconazole the Hybrid P1543 gave
maximum score (84.66%) followed by Hybrid 30Y87 (80.33%), Hybrid 6714 (76%) and Hybrid 6789 (81%). The seed treated Metalaxyl
+Mancozeb the Hybrid 30Y87gave maximum score (77%) for control followed by Hybrid P1543 (76.67%), Hybrid 6789(74.33%) and
Hybrid 6714 (71%).
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INTRODUCTION
Maize (Zea mays L.) is one of the core cereal crops subsequent to wheat and rice in Pakistan. It accounts for 1,015 thousand hectares
with a total yearly yield of 3593 thousand tons with a standard production of 3,415 kg/hac (Govt. of Pakistan, 2009). Maize is a
significant diet and fodder crop. It consists of carbohydrate 70-74%. (Boyer and Shannon, 1987), protein 9-12%, oil 4-16% fiber contents
7-11% and ash 1.1% and also imperative nutrients (Landry and Moureaux 1982). It is vital constituent of human and animal régime
among the infirmities are concerned with growing and vintage of reaped plants. Maize kernels have importance commercially for starch
production, glucose and oil; these essentials are contents of human and animal diet. Most of damages to grains take place during storing
which includes quantifiable and qualitative losses. These losses take place due to inadequate storage conditions. Estimated worldwide
losses are up to 9.45% by pathogenic fungi, bacteria, virus and several insect pests. Maize kernel septic by fungi are reason for reduced
germination because of increase of fatty acids. Fungi present in or outside the kernel causes excessive hazards to human and animals.
Average losses by mycofloura reach up to 83% in Pakistan (Govt. of Pakistan, 2009). Seed borne pathogens, also known to produce
mycotoxins, facade a somber strength risk to both humans as well as animals (Veidman, 2004).
A bulky number of diseases causing fungi, bacteria, viruses and insects, influencing maize seeds are the reasons of combined worldwide
yearly losses of 10%. Fungi affect the quality of grain (Amin et al., 1985) through increase in fatty acid, reduction in germination,
mustiness and finally spoilage of grain. Fungal development in grains is influenced by temperature humidity and period of storage.
Survey of literature shows that a number of fungi viz., Alternaria alternata, Aspergillus spp., Bipolaris maydis, Fusarium moniliforme,
Fusarium spp., Cephalosporium spp., Helminthosporium spp., Mucor sp., and Penicillium notatum spp., have been reported from maize
seed (Dasjardin et al., 2006, Tulin and Askun, 2006). In Pakistan fungal infection on maize seed was recorded up to 66-90% with an
average of 71.1% from sound seeds and 83.7% from damage grains (Hafiz et al, 1986).
Grain drying is the feasible method to avoid growth of mycoflora at maize grain. Mostly farmers dry the reaped grains in sun directly
after harvesting and store it at warehouses. But fast drying is unsafe and not recommended. when maize kernels are used for animal
fodder higher moisture contents (25-28%) were better compared to the moisture levels that are favorable for stowing (14%) (Anne et
al., 2000).
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Development and production of molds on maize presents greater fatalities by producing mycotoxins. These mycotoxins show higher
problems to humans and animals. On the other hand, assembly of mycotoxins transfers changes in foodstuff which depreciates the
quality of food very badly. Combined with mycotoxins poisonous metabolites are produced by fungal attack taking place in maize seed.
These toxic metabolites absorb the food particles form the seed endosperm, which leads to the devastation of endosperm and causes
non-availability of food to the germinating embryo.
The data about seed borne mildews is important to evaluate the frequency of seed borne ailments of maize. Among the diverse methods
proficient to switch seed borne diseases, seed treatment by fungicides is easy and economic method. On comprehensive aspect the
repetition of treating seed with fungicides gives greater security of safety for checking disease development.
The storage decay and seed-borne ailments can be proficiently lowered down by pleasuring rains with positive fungicides before seed
are propagated for this tenacity generally chemical are castoff to regulate seed-borne pathogens. By interpretation of economical
importance of corn, the present work is to regulate the many seed borne fungi of maize picked at different humidity level to highlight
the moisture level of reaping so that agriculturalist may get a noble price of harvest and get a fungus free raw material. Management
approach will be comprised of using seed dressing fungicides.
Line of work

Grain samples collection at altered moisture levels.

Seed borne mycoflora detection by agar plate and blotter paper methods.

Determination of outcome of isolated mycoflora at seed germination

Mycoflora Management through different seed covering fungicides.
MATERIALS AND METHODS
Current study was organized in the laboratory of seed health testing in the Department of Plant Pathology, University of Agriculture
Faisalabad. The current study was focused mainly to determine the accurate moisture level of harvesting cereals at which there was
minimal growth of fungus in this way farmers will be able get good price of the produce and processor and may get raw material free
of fungus.
1- General Laboratory procedures
1.1-Glassware cleaning and sterilization
The 24 hours required to dip glassware in the 6% solution of sulphuric acid and 6% solution of potassium dichromate. Then by washing
and cleaning with detergent solution and rinsing in tap water to sterilize, all glassware in autoclave at 121°C and 15 psi pressure for time
priod of 20 minutes. Liquid media sterilized in autoclave at 121°C and 15 psi pressure for 20 minutes.
1.2-Collection of seed samples:
A total of 30 seed Samples were taken from Sahiwal at harvesting and moisture content was measured by Multi-Grains moisture meter
and stored in polythene bags.
1.3-Measurement of grain moisture:
500g of seed sample was taken by filling the cup of Multi-Grain moisture content was measured. After that sample was dropped in
moisture meter by 10cm and reading was recorded.
1.4-Storage of sample under laboratory condition:
Polythene bags were used to seal samples for maintaining moisture level and stored in incubator at 25+ 20C for further process
2- Determination of seed borne mycoflora:
2.1-Blotter paper method:
Blotter paper which are three in number were moistened by distilled water by putting them in petri plates. These layers of moistened
blotter paper 90 mm diam., contain 400 seeds from each sample petri plates @ 6 seeds/plate at equal distance. These plates then incubated
only for 7 days at 25+ 2˚C under swop cycles of 1 hours NUV light and darkness. Afterwards the petri plates that were incubated,
investigated by use of stereoscopic-binocular microscope. various types of seed borne mycoflora were observed and identified.
2.2-Potato dextrose agar plate method:
Potato dextrose agar was prepared. The media contained:
Potato dextrose
20 gm
Glucose
20 gm
Agar
20 gm
Water
1000 ml
By cooling the 20ml media was transferred in all petri plates and then let it cool. The 400 seeds by each sample was sterilized by 1%
sol. of sodium hypochlorite and rinsed by distilled water. After media solidification 200 seed from each group were overlaid in 90 mm
diam., petri plates @ 6 seeds/plate and incubated at 25+ 2˚C for 7 days. After incubation of 7 days all plates were observed under
stereoscopic-binocular microscope by considering diverse parameters about fungal colonies such as color, sporulation, growth pattern
type etc, on this basis fungi number was calculated. The fungi then insulated and decontaminated on the base of observed characteristics
by stereoscope (Booth 1971, Sutton 1980). Both, the number of infected seeds as well as non-infected kernels were taken into an account.
2.3-Identification and isolation of fungi
The documentation of fungi was completed based on spore morphology and colony’ s c h a r a c t e r i s t i c s (Barnett and Hunter,
1972). For isolation and refining, a minute spores were hand-picked from proceeding edge of colony and positioned at agar plate. The
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culture was auxiliary purified by s i m p l e single spore isolation technique (Tuite, 1969). So, acquired pure culture was preserved
on Potato Dextrose Agar slants and chilled at 5°C for further use.
3- Effect of seed moisture level on seed germination:
10 seeds from each sample were propagated in sand, then for 7 days incubated at 25+ 2˚C for checking germination. Entire samples
were sealed in polythene bags for incubation at 25+ 2˚C for the 60 days. After that days, take 10 seeds as of each sample and were sown
in sand at 25+ 2˚C by 7 days and were experiential for germination. Germination proportion before storage or after storage could be
compared. (Masum, Islam and Fakir 2009).
4- Comparison of chemical treated and non-treated seed germination
This study was carried out to know the efficacy of different seed dressing fungicides in eliminating seed borne fungi and in germination.
Three chemical fungicides namely Difenconozole, Metalaxyl + Mancozole and Carbandazim were used to investigate their effect on
seed borne mycoflora of corn. 100 seeds from each sample were surface sterilized with 0.1% mercuric chloride and were soaked in 0.2%
solution of each of the three fungicides for 24 hours.
Seeds for control treatment were simply soaked in distilled water. 10 seeds from each treatment were sown in sand and kept for 7 days
to observe germination. There were three replicates of each treatment and 10 seeds in each replication.
This study was conducted to know the effectiveness of diverse seed covering fungicides in eradicating seed stood fungi and in
germination too. Three chemical fungicides namely Difenconozole, Metalaxyl + Mancozole and Carbandazim were used to investigate
their effect on seed borne mycoflora of corn. 100 seeds from each sample were surface sterilized with 0.1% mercuric chloride and were
soaked in 0.2% solution of each of the three fungicides for 24 hours.
Seeds for control treatment were simply soaked in distilled water. 10 seeds from each treatment were sown in sand and kept for 7 days
to observe germination. There were three replicates of each treatment and 10 seeds in each replication.

Fungus growth on PDA
Results and discussion
Blotter paper Test:
The blotter paper test is done by taking three moistened “blotter papers” while each “blotted paper” has different level of moisture.
These moistened blotted papers were kept in the “petri plates” with the seeds of different varieties. These petri plates were examined
continuously with the help of stereoscopic-binocular microscope to observe the fungal growth of different varieties seeds. The “blotter
paper” method gave a significant outcome for the fungus growth on different moisture levels.
1.Hybrid 6714
The behavior of nine different fungi is examined on three different moisture levels for hybrid 6714. The mean values of fungus given in
the table below depicting an idea about the effect of moisture level on different fungi. The table (2) showed that the maximum mean
value for “Aspergillus flavus” fungus which is 4.7333. The second maximum value is 4.6667 shown by “Fusarium solani” for hybrid
6714 followed by the mean value 4.5333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is
4.3667 for hybrid 6714 followed by “Fusarium Oxysporum” exhibits the mean value of 4.1333. The mean value for” Penicillium
notatum” in case of hybrid 6714 is 3.9000 followed by “Alternaria alternata” having a mean value of 3.2333. The “Botrytus Cineria”
has a mean value of 3.1333 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in
case of hybrid 6714.
The three moisture levels have been used to perform the blotter paper test for hybrid 6714. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
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value of fungus as shown in table (3). The moisture level of 21% showed a mean value 3.1778, 22.5% of moisture level gave a mean
value 3.5556 while the highest moisture level of 25% showed a mean value 4.1667 for hybrid 6714.
Table 1: Maize seed fungi variance table for hybrid 6714 by using blotter paper method
Source
DF
SS
MS
F
P
Replication
2
0.823
0.4115
Fungus
8
160.1211
20.0151
35.28**
0.0000
Moisture
2
14.12
7.0600
12.44** 0.0000
Fungus*Moisture
16
15.86
0.99125
1.75**
0.0712
Error
52
29.501
0.567327
Total
80
208.961
Table 2: Average values of fungi for hybrid 6714
Fungus
Mean
Aspergillus flavus
4.7333
Fusarium solani
4.6667
Aspergillus niger
4.5333
Aspergillus ocraceous
4.3667
Fusarium Oxyporum
4.1333
Penicillium notatum
3.9000
Alternaria alternate
3.2333
Botrytus Cineria
3.1333
Rhizopus
0.0000
Table 3: Comparison of average values of fungi on different moisture levels for hybrid 6714
Moisture
Mean
21%
3.1778
22.5%
3.5556
25%
4.1667
Figure 1: Plot of different values of fungi on different moisture levels for hybrid 6714

1.Hybrid 6789
The behavior of nine different fungi were examined on three different moisture levels for hybrid 6789. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (5) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.8667. The second maximum value is 4.7667 shown by “Fusarium solani” for hybrid 6789
followed by the mean value 4.6333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 4.500 for
hybrid 6789 followed by “Fusarium Oxysporum” exhibits the mean value of 4.4333. The mean value for “Penicillium notatum” in case
of hybrid 6789 is 4.1000 followed by “Alternaria alternata” having a mean value of 3.6667. The “Botrytus Cineria” has a mean value
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of 3.4000 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in case of hybrid
6789.
The three moisture levels have been used to perform the blotter paper test for hybrid 6789. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (6). The moisture level of 21.3% showed a mean value 3.5444, 22% of moisture level gave a mean
value 3.8333 while the highest moisture level of 25.3% showed a mean value 4.0778 for hybrid 6789.
Table 4: Maize seed fungi variance table for hybrid 6789 by using blotter paper method
Source
DF
SS
MS
F
P
Replication
2
21.121
10.5605
Fungus
8
141.841
17.7301
20.3134**
0.0000
Moisture
2
5.067
2.9026
2.9026**
0.1024
Fungus*Moisture
16
10.43
0.6519
0.7468**
0.6942
Error
52
45.387
0.8728
Total
80
224.984
Table 5: Average values of fungi for hybrid 6789
Fungus
Mean
Aspergillus flavus
4.8667
Fusarium solani
4.7667
Aspergillus niger
4.6333
Aspergillus ocraceous
4.5000
Fusarium Oxyporum
4.4333
Penicillium notatum
4.1000
Alternaria alternate
3.6667
Botrytus Cineria
3.4000
Rhizopus
0.0000
Table 6: Comparison of average values of fungi on different moisture levels for hybrid 6789
Moisture
Mean
21.3%
3.5444
22%
3.8333
25.3%
4.0778
Figure 2: Plot of different values of fungi on different moisture levels for hybrid 6789

1.Hybrid P1543
The behavior of nine different fungi was examined on three different moisture levels for hybrid P1543. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (8) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.7000. The second maximum value is 4.5667 shown by “Fusarium solani” for hybrid P1543
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followed by the mean value 4.5333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 4.2667 for
hybrid P1543 followed by “Fusarium Oxysporum” exhibits the mean value of 3.9667. The mean value for”Penicillium notatum” 3.6000
followed by “Alternaria alternata” having a mean value of 3.3000. The “Botrytus Cineria” has a mean value of 3.4133 the second least
value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in case of hybrid P1543.
The three moisture levels have been used to perform the blotter paper test for hybrid P1543. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (9). The moisture level of 20% showed a mean value 3.2556, 21% of moisture level gave a mean value
3.5111 while the highest moisture level of 24.7% showed a mean value 3.9222 for hybrid P1543.
Table 7: Maize seed fungi variance table for hybrid P1543 by using blotter paper method
Source
DF
SS
MS
F
P
Replication
2
0.582
0.291
Fungus
8
120.841 15.1051
28.7643** 0.0000
Moisture
2
5.417
2.7085 5.1577**
0.0093
Fungus*Moisture
16
12.981 0.8113 1.5449**
0.1213
Error
52
27.307 0.5251
Total
80
170.341
Table 8: Average values of fungi for hybrid P1543
Fungus
Mean
Aspergillus flavus
4.7000
Fusarium solani
4.5667
Aspergillus niger
4.5333
Aspergillus ocraceous
4.2667
Fusarium Oxyporum
3.9667
Penicillium notatum
3.6000
Alternaria alternate
3.3000
Botrytus Cineria
3.1333
Rhizopus
0.0000
Table 9: Comparison of average values of fungi on different moisture levels hybrid P1543
Moisture
Mean
20%
3.2556
21%
3.5111
24.7%
3.9222
Figure 3: Plot of different values of fungi on different moisture levels for hybrid P1543
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4. Hybrid 30Y87
The behavior of nine different fungi was examined on three different moisture levels for hybrid 30Y87. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (11) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.5667. The second maximum value is 4.4000 shown by “Fusarium solani” for hybrid 30Y87
followed by the mean value 4.1333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 3.9667 for
hybrid 30Y87 followed by “Fusarium Oxysporum” exhibits the mean value of 3.9333. The mean value for “Penicillium notatum” in case
of hybrid 30Y87 is 3.5667 followed by “Alternaria alternata” having a mean value of 3.4000. The “Botrytus Cineria” has a mean value
of 3.1667 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in case of hybrid
30Y87.
The three moisture levels have been used to perform the blotter paper test for hybrid 30Y87. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (12). The moisture level of 18% showed a mean value 3.1333, 20% of moisture level gave a mean
value 3.4000 while the highest moisture level of 22.5% showed a mean value 3.8444 for hybrid 30Y87.
Table 10: Maize seed fungi variance table for hybrid 30Y87 by using blotter paper method
Source
DF
SS
MS
F
P
Replication
2
8.179
4.0895
Fungus
8
145.858 18.2325
23.3201
0.0000
Moisture
2
6.642
2.321
4.2569 0.0097
Fungus*Moisture
16
4.462
0.279
0.3576 0.9923
Error
52
40.568 0.7801
Total
80
205.166
Table 11: Average values of different fungi for hybrid 30Y87
Fungus
Mean
Aspergillus flavus
4.5666
Fusarium solani
4.4000
Aspergillus niger
4.1333
Aspergillus ocraceous
3.9667
Fusarium Oxyporum
3.9333
Penicillium notatum
3.5667
Alternaria alternate
3.4000
Botrytus Cineria
3.1667
Rhizopus
0.0000
Table 12: Comparison of average values of fungi on different moisture levels for hybrid 30Y87
Moisture
Mean
18%
3.1333
20%
3.4000
22.5%
3.8444
Figure 4: Plot of different values of fungi on different moisture levels for hybrid 30Y87
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B. Potato dextrose agar plate test

1.Hybrid 6714
The behavior of nine different fungi was examined on three different moisture levels for hybrid 6714. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (14) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.7333. The second maximum value is 4.5667 shown by “Fusarium solani” for hybrid 6714
followed by the mean value 4.5331 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 4.3667 for
hybrid 6714 followed by “Fusarium Oxysporum” exhibits the mean value of 4.1333. The mean value for “Penicillium notatum” in case
of hybrid 6714 is 3.9000 followed by “Alternaria alternata” having a mean value of 3.2333. The “Botrytus Cineria” has a mean value
of 3.1333 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in case of hybrid
6714.
The three moisture levels have been used to perform the blotter paper test for hybrid 6714. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (15). The moisture level of 21% showed a mean value 3.1765, 22.5% of moisture level gave a mean
value 3.5553 while the highest moisture level of 25% showed a mean value 4.1668 for hybrid 6714.
Table 13: Maize seed fungus growth variance table for hybrid 6714 on PDA
Source
DF
SS
MS
F
P
Replication
2
0.831
0.5321
Fungus
8
160.1211
21.0152
34.14**
0.0000
Moisture
2
12.13
8.0602
11.54**
0.0000
Fungus*Moisture
16
15.76
0.99125
1.67**
0.3281
Error
52
29.501
0.7631
Total
80
209.962
Table 14: Average values of fungi for hybrid 6714
Fungus
Mean
Aspergillus flavus
4.7333
Fusarium solani
4.5667
Aspergillus niger
4.5331
Aspergillus ocraceous
4.3667
Fusarium Oxyporum
4.1333
Penicillium notatum
3.9000
Alternaria alternate
3.2000
Botrytus cineria
3.1333
Rhizopus
0.0000
Table 15: Comparison of average values of fungi on different moisture levels for hybrid 6714
Moisture
Mean
21%
3.1765
22.5%
3.5553
25%
4.1668
Figure 5: Plot of different values of fungi on different moisture levels for hybrid 6714
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1. Hybrid 6789
The behavior of nine different fungi was examined on three different moisture levels for hybrid 6789. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (17) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.8667. The second maximum value is 4.7667 shown by “Fusarium solani” for hybrid 6789
followed by the mean value 4.6333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 4.500 for
hybrid 6789 followed by “Fusarium Oxysporum” exhibits the mean value of 4.4333. The mean value for ”Penicillium notatum” in case
of hybrid 6789 is 4.1000 followed by “Alternaria alternata” having a mean value of 3.6667. The “Botrytus Cineria”
has a mean value of 3.4000 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in
case of hybrid 6789.
The three moisture levels have been used to perform the blotter paper test for hybrid 6789. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (18). The moisture level of 21.3% showed a mean value 3.6444, 22% of moisture level gave a mean
value 3.8433 while the highest moisture level of 25.3% showed a mean value 4.0778 for hybrid 6789.
Table 16: Maize seed fungus growth variance table for hybrid 6789 on PDA
Source
DF
SS
MS
F
P
Replication
2
21.121
11.5605
Fungus
8
141.841
18.7321
21.3133**
0.0000
Moisture
2
5.067
2.9026
2.9127**
0.1124
Fungus*Moisture
16
9.43
0.6519
0.7468**
0.6942
Error
52
45.387
0.8728
Total
80
224.984
Table 17: Average values of fungi for hybrid 6789
Fungus
Mean
Aspergillus flavus
4.9667
Fusarium solani
4.7667
Aspergillus niger
4.6333
Aspergillus ocraceous
4.5000
Fusarium Oxyporum
4.4333
Penicillium notatum
4.1000
Alternaria alternate
3.9667
Botrytus cineria
3.4000
Rhizopus
0.0000
Table 18: Comparison of average values of fungi on different moisture levels for hybrid 6789
Moisture
Mean
21.3%
3.6444
22%
3.8433
25.3%
4.0778
Figure 6: Plot of different values of fungi on different moisture levels for hybrid 6789
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1.Hybrid P1543
The behavior of nine different fungi was examined on three different moisture levels for hybrid P1543. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (20) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.7333. The second maximum value is 4.5667 shown by “Fusarium solani” for hybrid P1543
followed by the mean value 4.5333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 4.2667 for
hybrid P1543 followed by “Fusarium Oxysporum” exhibits the mean value of 3.9667. The mean value for ”Penicillium notatum” in case
of hybrid P1543 is 3.6000 followed by “Alternaria alternata” having a mean value of 3.3000. The “Botrytus Cineria” has a mean value
of 3.4133 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in case of hybrid
P1543.
The three moisture levels have been used to perform the blotter paper test for hybrid P1543. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (21). The moisture level of 20% showed a mean value 3.2557, 21% of moisture level gave a mean
value 3.5112 while the highest moisture level of 24.7% showed a mean value 3.9222 for hybrid P1543.
Table 19: Maize seed fungus growth variance table for hybrid P1543 on PDA
Source
DF
SS
MS
F
P
Replication
2
0.686
0.393
Fungus
8
124.821
17.1051
28.7643**
0.0000
Moisture
2
5.417
2.7085
6.1597**
0.0165
Fungus*Moisture
16
12.981
0.8113
1.4447**
0.0216
Error
52
27.307
0.5251
Total
80
171.341
Table 20: Average values of fungi for hybrid P1543
Fungus
Mean
Aspergillus flavus
4.7333
Fusarium solani
4.5667
Aspergillus niger
4.5333
Aspergillus ocraceous
4.2667
Fusarium Oxyporum
3.9667
Penicillium notatum
3.6000
Alternaria alternata
3.3000
Botrytus cineria
3.1333
Rhizopus
0.0000
Table 21: Comparison of average values of fungi on different moisture levels for hybrid P1543
Moisture
Mean
20%
3.2556
21%
3.5222
24.7%
3.9222
Figure 7: Plot of different values of fungi on different moisture levels for hybrid P1543
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4. Hybrid 30Y87
The behavior of nine different fungi was examined on three different moisture levels for hybrid 30Y87. The mean values of fungus given
in the table below gave an idea about the effect of moisture level on different fungi. The table (23) showed that the maximum mean value
for “Aspergillus flavus” fungus which is 4.5657. The second maximum value is 4.4667 shown by “Fusarium solani” for hybrid 30Y87
followed by the mean value 4.1333 which is shown by “Aspergillus niger”. The average mean for “Aspergillus ocraceous” is 3.9667 for
hybrid 30Y87 followed by “Fusarium Oxysporum” exhibits the mean value of 3.9333. The mean value for “Penicillium notatum” in case
of hybrid 30Y87 is 3.5667 followed by “Alternaria alternata” having a mean value of 3.4333. The “Botrytus Cineria” has a mean value
of 3.1667 the second least value while “Rhizopus” fungus has minimum value (0.0000) among all the given fungus in case of hybrid
30Y87.
The three moisture levels have been used to perform the blotter paper test for hybrid 30Y87. These three different moisture levels gave
different values for fungus growth such as the least moisture level gave low value of fungus while higher level of moisture gave higher
value of fungus as shown in table (24). The moisture level of 18% showed a mean value 3.1667, 20% of moisture level gave a mean
value 3.4333 while the highest moisture level of 22.5% showed a mean value 3.8444 for hybrid 30Y87.
Table 22: Maize seed fungus growth variance table for hybrid 30Y87 on PDA
Source
DF
SS
MS
F
P
Replication
2
7.979
4.0895
Fungus
8
145.858
18.2325
22.3203**
0.0000
Moisture
2
7.643
2.321
4.3667**
0.0098
Fungus*Moisture
16
5.445
0.279
0.7576**
0.6923
Error
52
40.568
0.7801
Total
80
206.167
Table 23: Average values of fungi for hybrid 30Y87
Fungus
Mean
Aspergillus flavus
4.5657
Fusarium solani
4.4667
Aspergillus niger
4.1333
Aspergillus ocraceous
3.9333
Fusarium Oxyporum
3.9333
Penicillium notatum
3.5667
Alternaria alternata
3.4333
Botrytus cineria
3.1667
Rhizopus
0.0000
Table 24: Comparison of average values of fungi on different moisture levels for hybrid 30Y87
Moisture
Mean
18%
3.1667
20%
3.4333
22.5%
3.8444
Figure 8: Plot of different values of fungi on different moisture levels for hybrid 30Y87
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C. Comparison of chemical treated and untreated seeds

1.Untreated/Control
It was inferred that all the cultivators showed different behavior of germination for distinctive moisture levels and fungicide application
due to the reason that means calculated for hybrids were immensely significant. The Hybrid P1543 gave maximum score (66.67 %)
followed by Hybrid 6714 (64.33%), Hybrid 30Y87 (62.66 %) and Hybrid 6789 (60%).
Moisture averages calculated were highly significant showing that different moisture level have different germination behavior. The
highest score for this was 71 % control followed by the scores of 70% and 67%. The product for the hybrid and moisture values was also
significant. Low moisture level showed low germination and vice versa.
Table 25: Average values of germination of un-treated maize seeds
Hybrid
Mean
Hybrid 6789
60
Hybrid 30Y87
62.66
Hybrid 6714
64.33
Hybrid P1543
66.66
Table 26: Average values of germination of un-treated maize seeds on different moisture levels
Moisture
Mean
High moisture level
71.66
Medium moisture level
65
Low moisture level
60
1.Seeds treated with Carbendazim:
It was inferred that all the cultivators showed different behavior of germination for distinctive moisture levels and fungicide application
due to the reason that means calculated for hybrids were immensely significant. The Hybrid 6714 gave minimum score (81.33%) followed
by Hybrid 6789 (84.66%), Hybrid P1543 (86.33%), Hybrid 30Y87 (87.33%).
Moisture averages calculated were highly significant showing that different moisture level have different germination behavior. The
highest score for this was 89.33 % control followed by the scores of 87.33 % and 86.33 %. The product for the hybrid and moisture values
was also significant. Low moisture level showed low germination and vice versa.
Table 27: Analysis of variance for germination of seeds treated with different fungisides
Source
Carbendazim
Difenoconazole
Metalaxyl & Mancozeb
Replication
Hybrids
238.13**
75.61**
16.51**
Hybrids*Moisture
251.33**
18.21**
0.98NS
Error
Total
Table 28: Average values of germination of maize seeds treated with Carbendazim
Hybrid
Mean
Hybrid 6714
81.33
Hybrid 6789
84.66
Hybrid P1543
86.33
Hybrid 30Y87
87.33
Table 29: Average values of germination maize seeds treated with Carbendazim on different moisture levels
Moisture
Mean
High moisture level
89 a
Medium moisture level
84 a
Low moisture level
76.66 b
Difenoconazole
It was inferred that all the cultivators showed different behavior of germination for distinctive moisture levels and fungicide application
due to the reason that means calculated for hybrids were immensely significant. The Hybrid P1543 gave maximum score (84.66%)
followed by Hybrid 30Y87 (80.33%), Hybrid 6714 (76%) and Hybrid 6789 (81%).
Moisture average calculated were highly significant showing that at different moisture level have different germination behavior. The
highest score for this was 86% control followed by the scores of 84.66 % and 81 %. The product for the hybrid and moisture values was
also significant. Low moisture level showed low germination and vice versa.
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Table 30: Average values of germination of maize seeds treated with
Difenoconazole
Hybrid
Mean
Hybrid 6714
76
Hybrid 30Y87
80.33
Hybrid 6789
81
Hybrid P1543
84.66
Table 31: Average values of germination maize seeds treated with Difenoconazole on different moisture levels
Moisture
Mean
High moisture level
74.6
Medium moisture level
80
Low moisture level
86
1.Metalaxyl +Mancozeb
It was inferred that all the cultivators showed different behavior of germination for distinctive moisture levels and fungicide application
due to the reason that means calculated for hybrids were immensely significant. The Hybrid 30Y87gave maximum score (77%) for
control followed by Hybrid P1543 (76.67%), Hybrid 6789(74.33%) and Hybrid 6714 (71%)
Moisture averages calculated were highly significant showing that different moisture level have different germination behavior. The
highest score for this was 77% control followed by the scores of 76 % and 74 %. The product for the hybrid and moisture values was also
significant. Low moisture level showed low germination and vice versa.
Table 32: Average values of germination of maize seeds treated with
Metalaxyl Mancozeb
Hybrid
Mean
Hybrid 6714
71
Hybrid 6789
74.33
Hybrid P1543
76.67
Hybrid 30Y87
77
Table 33: Average values of germination maize seeds treated with Metalaxyl Mancozeb on different moisture levels
Moisture
Mean
High moisture level
69.67
Medium moisture level
74
Low moisture level
77
Germination before and after storage
It was inferred that all the cultivators showed different behavior of germination for distinctive moisture levels and fungicide application
due to the reason that means calculated for hybrids were immensely significant. The Hybrid P1543 gave maximum score (70.45 %)
followed by Hybrid 6714 (64.333%), Hybrid 30Y87 (60.922 %) and Hybrid 6789 (57.362%).
Storage conditions were highly significant showing that different moisture level have different germination behavior. The storage means
showed that there is high germination (71.335%) before storage and a low germination (67.321%) after storage.
Table 34: Mean values of germination for different varieties
Hybrid
Mean
Hybrid 6789
57.362
Hybrid 30Y87
60.922
Hybrid 6714
64.333
Table 35: Germination values before and after storage
Storage
Germination
Before Storage
71.335
After Storage
67.321
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