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ABSTRACT

Visible ear rot infection (VER), frequency of associated fungi percentages and
disease severity rating (DSR) of 25 maize genotypes were affected significantly by the
two years . Diseases criterion were higher in the season of 2008 than 2009. VER
recorded 26.67 to 46.66% and 3.00 to 11.00% , DSR were (5) and (3-4) during the
two seasons, respectively, with the most infected maize ones. VER caused significant
reduction of yield weight (100 kernels/ g) with most of tested maize genotypes.
Fusarium verticillioids (F. moniliforme) was the most frequently isolated
phytopathogenic fungus from the seeds of all maize genotypes with higher values
especially in season 2008 followed by A. niger, A. flavus and Penicillium sp. The last
fungi group recorded high values in 2009 than 2008. High ear rot and fungi frequency
values led to significant decrease in germination, especially in the first season.
Consequently, ear rot disease was affected by climatic conditions during the period of
disease development in August and September for the two tested seasons, here,
climatic conditions were more suitable for the disease development and its equerries
was determined as recorded high temperature degrees (max) and relative humidity,
especially at (13:30 O’clock).The decrement in minimum temperature degrees were
clear in season 2008, where the disease increased. That mean, minimum temperature
and relative humidity at 13.30 O’clock were more suitable in 2008 than 2009 and
played an active role in developing ear rot disease in maize. Quality of some maize
genotypes susceptible and resistant to ears and kernels rot were investigated. Results
showed that, resistant maize genotypes had the highest values of ether extract, ash,
fiber and carbohydrates compared with susceptible ones. On Contrast, the
susceptible maize genotypes contained the highest level of crude protein compared to
resistant ones. Considerable increase of total, reducing and non-reducing sugars
values were recorded with the susceptible maize genotypes than these of resistant
ones. On the other hand, susceptible maize genotypes contained lower total phenolics
and trypsin inhibitors than the resistant genotypes. SC10 maize genotypes (resistant)
had the highest amount of total phenols and trypsin inhibitor compared with other
resistant and susceptible ones. In this study corn flours cv.SC10 were separately
added at different levels (10,15,20,25) to wheat flour (82%) for processing balady
bread impaling were investigated. The flour were subjected to quality properties
examination bread were examined organolepticaly .

The obtained results showed that the farinograph and extensogesaph results
indicated that , mixing time, arrival time , dough weakening and extensibility
increased with increasing the level of adding corn flours add . While stability ,
resistance to extension and energy decreased when compared with wheat flours
control. As for organoleptic properties it was found that the over all acceptabilities
were good for all the tested bread .



Farahat, G. A. et al.

INTRODUCTION

Maize (Zea mays L.) is a cereal crop grown throughout the world.
Maize plays an important role in the diet of millions of African people due to
its high yields per hectare (Asawalan, 2006). In Egypt, maize is the third
important grain crop after wheat and rice for human consumption, as well as
for animal feeding.

Fungi are important and rank second as the causal of deterioration
and loss of maize grains (Ominski et al., 1994). The major genera commonly
encountered on maize in tropical regions are Fusarium, Aspergillus and
Penicillium (Orsi et al., 2000).

Fusarium verticillioids (formally F. moniliforme ), teleomorph
Gibberella fujikuroi and related species that infect maize and cause ear mold
and stalk rot in field grown maize worldwide, especially in warmer climates
where maize as grown (White, 1999). Bulleman (1996) ,Vigier et al. (1997)
and Desjardins et al. (1998) showed that, F. moniliforme was the major
causal agent of symptomless, better competition and predominantly
responsible for ear rot of maize which fuminisns (FBS) toxin can be present
and accurately toxic to certain livestock i.e. horses and swine and have
carcinogenic properties in rates, animals and humans. In addition to, Wicklow
(1988) and Essien (2000) showed that, F. moniliforme has been found to be
most wide spread and most frequent in preharvest maize followed by
Aspergillus flavus, A. niger and other molds (Alternaria and Rhizopus), these
fungi can cause diseases in the field and known for production of toxic
metabolites. Furthermore, Tolba and Soad El-Sayed (2002) showed that ,
colonization by these fungi led to reduction in germination and decrease of
100 kernels weight. Igawa et al. (2007) added that, maize was subjected to
ear rot caused by toxigenic Aspergillus and Fusarium species, resulting in
contamination with aflatoxins, fumonisins, trichothecens and zearalenone.

Environmental factors played a major and largely uncharacterized
role in indefence of maize against FB production by F. verticilliods (Shelby et
al., 1994). Vigier et al. (1997) added that, both F. gramenarum and F.
subglutinos required cooler temperature did not exceed 25°C and a higher
water activity, this could explain the lower disease severity symptoms with F.
verticillioids which grows well at higher temperature and ear rot are
associated with drought and insect stress, Miller (2001) . Murphy and Rice
(1993) added that, Fusarium allowed heavy colonization in heat and high
humidity.

Phenolics in grain had been implicated in resistance to ear rots and
insects of maize (Classen et al., 1990). The majority of grain phenolics are
located in outer layers of the grain ie. percarp ,aleurone and germ (Sen et
al., 1994). Chen et al. (2007) founded that, antifungal trypsin inhibitor proteins
was upregulated twofold or higher in resistant maize lines compared with
susceptible ones. Many research groups have validated the role of plant
trypsin inhibitors (TIl) as mean of plant defense against fungal infection
(Baker et al., 2009). The work to be described here was performed to figure
out :a- Maize genotypes reactions against ear and kernels rots causal
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organisms studied under natural infection . b- the role of poly phenolic
compounds contents and trypsin inhibitor on disease resistance .c- to identify
new sources of maize genotypes to disease resistance to used of different
blends for production bread.

MATERIALS AND METHDOS

Material :

The present work was carried out at the experimental farm of Sakha
Agric. Res. Station during 2008 and 2009 growing seasons. Grain of pure
maize single crosses (SC) viz. SC10, 11, 12, 122, 123, 124, 125, 128, 129,
155,162, 166, three way crosses (TWC) viz, TWC310, 311, 314, 320, 321,
322, 323, 324, 327, 329, 351, 352 and open pollinated variety Giza 2 (G2).
Randomized complete block design with three replicates was used. Each plot
included two rows 6 m long at 75 cm distance and sown by 3-5 grains/hill,
thinned to one plant/hill after three weeks. The experiment was carried out
during two successive seasons 2008 and 2009 under natural infection. All
cultural practices were applied at the proper time. Ear rot disease was
recorded after harvesting directly/plot in the field as illustrated scale of (Raid
et al. 1996) as follows:The severity of ear rot symptoms was evaluated using
a 7 class rating scale were 1= 0%, 2=1-3%,3=4-10%, 4=11-25%, 5=26-50%,
6=31-75% and 7=>75% of kernels exhibited visible symptoms of infection
such as rot and mycelial growth. Weight of 100 kernels (g) (healthy and
infected) for each genotype were recorded.

Material :
a-Isolation of associated fungi of 25 maize genotypes kernels:

Randomized samples (3 ears) was collected for each maize genotypes,
transported to the laboratory in a separate paper bags, air dried and stored at
laboratory temperature. To isolate different fungal pathogens causing ears and
kernels rot, standard blotter test method of ISTA (1993) was used to record
percentage of germination and frequency of each isolated fungus for each
maize genotype.

b- Effect of environmental conditions of ears and kernels rot
development in the field:

To accurately determine the effect of temperature (max. and min.)
degrees, relative humidity (RH% at 7.30 and 13.30 O’clock) and pan
evaporation on ears and kernels rot severity development, meteorological
data of these parameters throughout the season study from Rice Res.
Training Center at Sakha Agric. Res. Station. The parameters were recorded
during the period of July to October in the two years, where the infection were
done from the silk appearance (flowering) until the maturation of kernels and
ears as shown in Table (3).

c- Chemical composition of maize samples:

Grains samples of SC12, SC10 and SC162( resistant) and TWC321,
TWC323 and Giza 2( susceptible) were taken at random from each metallic
screen genotype and ground to fine powder to pass through 2 mm mesh for
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chemical analysis, i.e. ... Moisture content, crude protein (N% x 5.95), fat,
ash and fiber were determined according to the procedures of A.O.A.C.
(1990) and expressed as a percentages of the dry weight of the sample.
d-Total carbohydrates (%):

Total carbohydrates content of maize was determined by James
(1995) method.
e-Reducing, non-reducing and total sugars:

Reducing and total sugar content of maize were determined
according to Sadasivam and Manickam (1992) method. Non-reducing sugar
was calculated by subtracting the above mentioned two components.
f-Extraction of polyphenolic compounds:

Polyphenolic compounds were extracted by soxhlet method for 6
hours using 10 gm of each defatted maize samples and 200 ml methanol
solvent. The crude solvent extracts were filtrated through filter paper
(Whatman No. 1). Then dried using vacuum rotary evaporator at 45°C. The
dry residues were weighted to calculate the yield (Abd El-Sattar, 2006).
g-Total polyphenolic compounds: Total polyphenolic compounds were
determined according to Gufinger method (1981).
h-Trypsin inhibitor activity (T1A): Trypsin inhibitor activity was determined
using the method of Kakade et al. (1969) and expressed as the number of
units inhibited per gram dry matter. One unit is arbitrarily defined as an
increase of 0.01 absorbance unit at 280 min in 20 min per 10 ml of reaction
mixture.
i-Rheological properties of dough and Organoleptic quality of balady

bread :

One superior genotype cv, SC10 was chosen form the different samples
to prepare wheat flour then study the rheological properties of dough and
Organaleptic of balady bread .

The characteristics of dough prepared from corn flours at different levels
(10,15,20,25%) were separately added to wheat flour (82%) and measured
by mean of farinagraph and extensagraph according to the methods
described by A.A.C.C (1995) . Traditional baking and modified methods were
carried out according to Abd El —Rahim et al. ( 1999) .Organaleptic
evaluation was carried out according to Abd El — Rahim (1992) by 10
panalest well trained panelists and the average score for each character was
calculated . Wheat flour (82% extraction ) , fresh bakery compressed yeast
and salt (sodium chloride ) were obtained from local market of Kafr El- sheikh
Governorate , Egypt .

The laboratory investigations were carried out at the Plant Pathology
and Food Technology Research. Institutes.
Statistical analysis:

Data were analyzed statistically using the analysis of variance and
the means were further tested using the least significant difference test (LSD)
as outlined by Steel and Torrie (1980)

592



J. Agric. Chem. and Biotech., Mansoura Univ. Vol.(11), November, 2010

RESULTS AND DISCUSSION

Data presented in Table (1) showed that, year effects were significant,
so the data could not be pooled and were analyzed separately by year.
Disease severity rating (DS) for 25 genotypes were generally higher in 2008
than 2009, especially for SC123, 124, 125, 129, 166, TWC311, 321, 323, 329
and G2. Its recorded DSR (5) and infection percentage 26.67 to 46.66%. The
most resistant ones in SC12 and 166. In the reverse, the most susceptible
ones i.e. G2 followed by TWC 321 and 323 in season 2008. DS rating in
2009 ranged from 2-4 and infection percentage from 1.07 to 11.00 (with
TWC314). Ear rot disease caused significant effect of yield weight (100
kernels, g),most of tested maize genotypes recorded a positive effect in
reducing % of 100-kernels weight. The most effective ones TWC 323 and G2
(32.55 and 30.27%) followed by SC122 and 123, while SC11, TWC322
and327 recorded the least reducing weight percentage. The remaining of
other tested genotypes recorded reduction percentages ranged from 13.02 to
25.28. The results in the same line of White (1999), Tolba and Soad El-Sayed
(2002). Kossoa and Aho (1993) reported that fungi could cause about 50-80
of damage on farmers maize if conditions are suitable for their development.
Ominski et al. (1994) added that fungi are an important and rank second as
the cause of deterioration and loss of maize.

Isolation of associated fungi of 25 maize genotypes:

Results in Table (2) showed that Fusarium miniliforme, Fusarium sp.,
A. niger, A. flavus, Pencillium sp. and other fungi (Nigrospora oryzae, Alternaria
sp., Helminthopsorium sp., Mucor sp., Rhizopus sp. and Aspergillus sp.) were
associated of most different maize genotypes seeds and isolated by planting
seeds on PDA medium ,the most prevailing fungal genera were F. moniliforme
followed by A. flavus, A. niger and Penicillium sp. during growing seasons 2008
and 2009. It is evident from the data that, F. moniliforme was the most
frequently isolated phytopathogenic from the seeds of all maize genotypes
used in this study, it was recorded frequency percentage 72.90% (mean) in
2008 and 47.50% (mean) in 2009. The infection counts of other most prevailing
fungi were generally high in the second season than the first. These ranged
from in mean 3.64% to 18.50% across the genotypes and years. As to
germination percent, the data showed that, significant differences between the
used genotypes. The highest percentage was recorded with SC123, 124 and
125 in 2009 and SC11 and TWC352 in 2008. The lowest percent was recorded
with SC166 and TWC323 in 2008. High frequency of associated fungi,
especially F. moniliforme, A. niger, A. flavus as well as visible ear rot percent
led to significant decreasing in germination percentage, especially in season
2008 with most of tested maize genotype. The last two fungi recorded high
frequency in 2009 than 2008. The results are in agreement with Bulleman
(1996) and Tolba and Soad El-Sayed (2002) they showed that F. moniliforme,
Penicillium sp., A. flavus and A. niger were colonist of maize ears led to a
reduction in germination and played an active role in the deterioration of
kernels and
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Table (1): Visible ear rot percentage, disease rating and yield of 25
maize genotypes under natural infection during 2008 and
2009 growing seasons.

Genotypes 2008 2009 Weight of 100 kernels (g)
Inf. % DSR. Inf. % DSR. | Infected | Healthy [Losses %

SC10 18.3 a-f 4 1.66 abc 2 30.45¢ | 39.55d 23.01
SC11 21.66 b-g 4 3.33 abc 2 34.45d | 37.55¢ 8.25
SC12 9.33a 3 2.00 abc 2 35.05e 40.55 13.56
SC122 25.33 d-i 4 1.07 a 2 29.55a | 40.05e 26.22
SC123 27.33fi 5 3.00 ab 2 30.55¢c | 40.05e 26.22
SC124 16.66 a-d 4 2.33 abc 2 30.05b | 40.05e 24.96
SC125 30.00 ab 5 8.67 fgh 3 30.05b | 39.55d 24.02
SC128 14.33 ab 4 2.66 abc 2 29.55a | 39.55d 25.28
SC129 26.67 e-i 5 8.00 efg 3 30.05b | 35.05b 14.26
SC155 17.66 a-e 4 4.00 cd 3 35.05e 40.55 f 13.56
SC162 10.66 a 3 2.33 abc 2 30.05b | 40.05e 24.96
SC166 31.00 hij 5 6.67 ef 3 30.05b | 3455a 13.02
TWC310 22.66 b-h 4 10.33 hi 3 34.45d | 45.05h 23.53
TWC311 33.33ij 5 3.66 bc 2 3455d | 40.05e 13.73
TWC314 31.66 hij 5 11.00i 4 3455d | 45.10h 23.39
TWC320 24.00 c-h 4 6.00 de 3 40.05 g 49.55 | 19.17
TWC321 37.33] 5 6.0 de 3 30.05g | 40.05e 24.96
TWC322 15.66 abc 4 9.00 ghi 3 40.059g | 45.10h 11.19
TWC323 36.66 j 5 8.00 efg 3 30.05b | 4455¢ 32.55
TWC324 21.33 b-g 4 4.00 cd 3 35.05e | 45.10h 22.28
TWC327 15.66 abc 4 2.76 abc 2 35.05e | 39.55d 11.38
TWC329 33.33jj 5 10.66 hi 3 39.35f 49.55 | 20.48
TWC351 15.33 abc 4 1.37 ab 2 30.05b | 40.05e 24.96
TWC352 16.66 a-d 4 2.17 abc 2 30.05b | 35.07b 1431
G2 46.66 k 5 8.00 fgh 3 34.55d 49.55 30.27

Inf % = Infection

DSR . disease severity rating as scale adopted by Reid et al. (1996) the
influence will extend to human and animal who depend on maize in their food
and feed.

The max. temperature degree and relative humidity at 13.30 O’clock
was higher during disease conspicuous period (August-September) as shown
in Table (3). The reverse was true with pan evaporation during the season of
2009. The decrease in min. temperature degrees were clear in 2008 which the
high ear rot and frequency of associated fungi were recorded. That means,
min. temperature degrees and relative humidity at (13.30 O'clock) play an
active role in causing of ear rot disease in maize.

Grand mean of min. temperature degrees during August and September
were 16.3 and 15.3 (suitable) in 2008, 19.0 and 19.0 in 2009. Average min.
temperature degrees were 14.5 (suitable for disease development) and 18.6,
respectively, in the two seasons. The results were supported by the findings of
White (1999) and Miller (2001), they showed that F. moniliforme grows well at
higher temperature (warmer limits) and ears rot are associated with drought
and insect stress. Moreover, Shelby et al. (1994) added that environmental
factors play a major and largely uncharacterized role in indefence of maize
against F. verticilliods infection. The results in the same time of Murphy and
Rice (1993) and Reid et al. (2002).
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Chemical composition of some resistance and susceptible maize grain
genotypes:

Chemical composition of the resistant and susceptible maize grain
genotypes are presented in Table (4). Data indicated that susceptible maize
genotypes Giza 2 contained the highest content of crude protein (12.8%)
followed by the susceptible TWC321 (12.6%), while the lowest resistance was
SC10 (11.5%). The increment of total protein in the count of infection could be
attributed to the contribution of the causal agent. On the other hand, the
increase in total protein may be due to the consumption of sugars and/or
carbohydrates of the host by pathogen (Tolba and Soad, 2002).

Table (3): Grand mean temperature, relative humidity (RH) and pan
evaporation (PE) during the growing season 2008-2009 from
July to September at Sakha Agriculture Research Station.

Season 2008 2009
Month | Temperature °C RH% PE |Temperature °C RH% PE
Max. Min. 7:30 | 13.30 | (mm) | Max. Min. 7:30 | 13.30
Jul. 32.0 15.7 80.0 | 55.7 674 33.0 20.2 80.0 | 50.6 726
Aug. 33.0 16.3 83.2 | 56.0 653 32.4 19.0 815 | 510 681
Sept. 33.5 15.0 773 | 477 608 325 19.0 77.1 | 46.0 635
Oct. 28.0 11.0 70.0 | 50.0 410 30.3 16.2 75.5 | 48.0 425
Average | 31.63 | 14.50 | 77.63 | 52.35 | 587.5 | 32.05 | 18.61 | 78.50 | 48.90 | 616.75
Max. = Maximum, Min. =Minimum, PE = Pan evaporation,
RH% = Relative humidity
Table(4): Chemical composition (%) of some resistant and
susceptible maize grain genotypes.

Genotypes Resistant Susceptible
Constituents SC10 SC12 SC162 TWC321 TWC323 Giza?2
Moisture 11.42d |12.31c| 1221c 12.50 b 12.80 12.86 a
Protein 11.50e |12.20c| 11.90d 12.50 b 12.60 b 12.80 a
Ether extract 5.10a | 4.72b 4.83 b 4.65c 453d 4.39d
Ash 1l46a | 1.35b 1.50 a 1.26 b 1.11c 1.13c
Crude fiber 233a | 210a 1.90b 1.85h 1.55d 1.71c
Total carbohydrates 79.11a |78.86b| 78.62c 78.45d 78.31d 78.19¢e

In the same row, means followed by the same letter are not significantly different at P<0.05
Each value was an average of three determinations

The data in the same table revealed that, the resistant maize genotype
SC10 had the highest ether extract (5.1%) compared with the other maize
genotypes. The highest content of ash was recorded for the resistant maize
genotype SC162 (1.50%), while the susceptible maize genotypes TWC323 had
the lowest value (1.11%). Results also revealed that susceptible maize
genotypes show decrease in their fiber content compared with resistant maize
genotypes. These results are in accordance with those of Fahim et al. (1982)
and Tolba and Soad (2002) who reported that the decrease in crude ash may
be due to the colonization of some ear rot fungi especially A. niger, which led to
increase of cellulytic activity. The highest carbohydrates content was found in
resistant maize genotypes SC10 (79.11%) compared with the susceptible
maize genotypes TWC323 which had the lowest content (78.31%). These
results may be due to colonization of seed rot fungi which led to decrease
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carbohydrate content in most cases (Ghosh and Nadi, 1986 and Purushotham
et al., 1996).
Total, reducing and non-reducing sugars content:

Total reducing and non-reducing sugars content are presented in
Table (5). From this table, it should be noted that, considerable increase of
total, reducing and non-reducing sugars were recorded for all susceptible
maize genotypes compared with resistant maize genotypes. Hence,
susceptible maize genotypes Giza 2 contained the highest amount of total and
reducing sugars (3.25 and 1.52%), respectively, among all of the tested maize,
where, resistant genotype SC10 had the lowest values (2.3 and 0.9%),
respectively.

These results are in harmony with those of Prasad et al. (1988) and
Badr et al. (1997) who reported that A. flavus stimulated the hydrolysis of
starch and protein producing extracellular amylase, protease and lipase
enzymes.

Table (5):Total, reducing and non-reducing sugars (%) of different
genotypes of maize.

Genotypes Total sugars Reducing sugars Non-reducing sugars
Resistant
SC10 2.30e 0.90d 140c
SC12 2.83c 121c 1.62b
SC162 2.56d 1.10c 155¢
Susceptible
SC321 3.03b 1.10c 1.93a
TWC323 3.17a 1.32b 185a
G2 3.25a 152a 1.73b

In the same column, means followed by the same letter are not significantly different at
P<0.05 . Each value was an average of three determinations .

Extracted yield, Total phenolic compounds and trypsin inhibitor content
of maize genotypes:

Total phenolic compounds extracted from different maize genotypes
using solvent methanol then the total phenolic extract yields were showed in
Table (6). From this table, it was observed that resistant maize genotype SC12
had the highest yield among of total phenolic yields (10.8%), while the lowest
yield from total phenolic compounds was (9.61%) from susceptible maize
genotype SC321. Apparent also from the same table that, susceptible maize
genotypes contained lower total phenolics than that of resistant maize
genotypes. These results are in agreement with those reported by Badr et al.
(1997) and Bily et al. (2003) who reported that significant negative correlation
were found between disease severity and fenolic acid content. Also, Kostandi
(1979) and Nazim et al. (1990) found that, susceptible maize lines and hybrids
were characterized by lower level of total and free phenols than the resistant
ones.

It is apparent also from the same table that, resistant maize genotypes
show increase in their trypsin inhibitor content compared with susceptible
maize genotypes. The resistant maize genotype SC10 had the highest amount
of trypsin inhibitor (0.48 T.V/mg), while the lowest value was found in Giza 2
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(susceptible) (0.32 T.V/mg)These results are in accordance with those of
Koeppe et al. (1985), Habib and Fazili (2007) and Chen et al. (2007) who
found that antifungal trypsin inhibitor proteins was upregulated twofold or
higher in resistant maize lines compared with susceptible ones.. The results
of this study have implication for maize breeding program.

Table (6):Yield ,total phenolic and trypsin inhibitor contents from some
maize genotypes.

Genotypes Extract yield (%) Total phenols Trypsin inhibitor
(mg/g) (T.U/mg)
Resistant
SC10 9.90b 0.25a 0.48 a
SC12 10.80 a 0.26 a 0.47 a
SC162 1051 a 0.25a 045a
Susceptible
SC321 9.61b 0.17b 0.33b
TWC323 10.32 a 0.13b 0.35b
G2 10.00 a 0.15a 0.32b

In the same column, means followed by the same letter are not significantly different at
P<0.05. Each value was an average of three determinations.

Rhealogical properties of dough from different formulas were measured
by farinograph and extensograph and the results are given in table ( 7 ).The
results revealed that mixing corn with wheat flour caused a slight decreased in
the water absorption of the dough . Furthermore , it was observed that dough
development (mixing time) , arrival time , dough weakening and extensibility
increased with increasing the addition amount of corn flours while stability our
finding are coincided with those of (Asad, 2001 and Rizk, 2004), resistance to
extension and energy decreased when compared with wheat flours (control).
Dough stability had been attributed to protein poor in sulfhydryl groups, which
normally caused a softening or degradation action of the dough (Abd EI-
Rahman and Abd El-Hady, 2008 ) .

The obtained Organoleptic qualities of the tested balady bread from
mixtures of wheat flours and corn flour showed in table (8). Data showed that
the overall acceptability is fancy for all the tested bread . Furthermore , the
control sample which contain (100%wheat flour ) recorded highest value (93) .
While, the lowest overall a acceptability recorded for sample contain
(75%wheat flour and 25% corn flour), these results are in agreement with
those of Mohsen et al. (1997) and Rizk (2004 ) they found that , addition of
corn flour at 10% level caused almost slightly effect on the produced bread.

Conclusion

From the obtained results it can be concluded that ,breeders of maize
produced genotypes contain of high amounts of trypsin inhibitor and total
phenols to safe control of maize ear and kernel rots diseases instead of
using conventional synthetic fungicides which caused environmental pollution ,
hazards of general health of human and animals.
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Table (7): Effect of addition of corn flour as partial substitute to wheat
flour (82%extract) on farinograph and extensograph

parameters
Parameters Extensograph
Farinograph
o |lo El E|oog|8 2 ©
S |=Z=<clog| E r—|seS| Ie| T oo
o |Bg|3g| = be |8 c=n L Elo E
o |>E|l9 | Xl cE|lo5|ce
S |E-0g 2|83 |lagk e~ |a2u™
g2 | |5 |28|€° |F |8
Blends IS 3l = & w o
= S| ®
100%wheat 57.6/ 20| 1.0|55]| 65 310 125 | 2.5 |82.5
90%wheat flour +10% corn flours 55,5/ 25| 1.0|50]| 65 300 130 | 2.1 |75.5
85% wheat flours +15% corn flours |54.5| 3.0 | 1.5 | 45| 70 290 135 | 2.05 |75.5
80 % wheat flours +20% corn flours |54.0| 3.5 | 2.2 |1 4.0| 80 280 140 | 1.8 |66.5
75% wheat flours +25% corn flours |53.6| 4.0 | 25 | 4.0 | 90 270 145 | 10.6 |60.5

In the same column, means followed by the same letter are not significantly different at
P<0.05
Each value was an average of three determinations

Table (8): Oraganoleptic qualities of the tested balady bread from
mixtures of wheat flour ( 82% extract ) and corn flour .

. Loaf | Crust | Crust | Crumb [Crumb Overall
Properties o ; ; ] Odor | Taste o
rising|quality|colour| uniformity | colour acceptability

Source 10 10 10 10 25 10 25 100
100% wheat flour 10 9 9 9 22 10 24 93
90% wheat flour +10%| 9 9 9 8 22 9 23 89
corn flour

85% wheat flour +15%)| 8 8 9 8 22 9 23 88
corn flour

80% wheat flour 20% 8 7 8 8 21 9 22 86
corn flour

75% wheat flour 25% 7 7 8 7 20 9 20 81
corn flour
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Table (2): Isolation of associated fungi percentage of certain maize genotypes during seasons 2008 and 2009

Genotypes Associated fungi percentage 2008 Associated fungi percentage 2009

F.m F.sp A.n Af P.sp Other Ger.% F.m F.sp A.n Af P.sp other Ger%
SC10 51.2 4.7 11.6 25.6 18.6 0.0 87.05f 66.0 4.3 0.0 19.1 6.4 4.3 90.10 i
SC11 63.4 2.6 8.1 7.2 14.3 4.5 96.05 0 55.7 8.2 9.8 4.9 14.8 6.6 93.109g
SC12 49.5 1.9 16.2 14.3 15.2 29 90.10 i 68.4 53 5.3 13.2 5.3 2.6 94.10 h
SC122 71.6 6.8 45 45 10.2 2.3 93.10| 47.4 53 13 25.0 211 0.0 88.10 b
SC123 67.5 1.2 8.8 1.8 18.8 25 87.20f 54.0 4.0 6.0 22.0 4.0 10.0 97.05 k
SC124 60.0 0.0 11 25.6 5.6 7.7 89.50 h 49.2 1.6 6.6 295 9.8 33 96.85 k
SC125 74.4 13 0.0 0.0 21.8 25 88.10 g 38.0 8.5 155 141 11.3 12.7 97.10 k
SC128 84.8 15 15 4.5 4.5 3.0 92.10 k 17.1 2.4 48.8 25.6 3.7 24 93.1049
SC129 72.9 5.6 2.8 1.9 141 2.8 90.10 i 38.1 3.6 16.7 35.7 24 3.6 90.03 ¢
SC155 48.4 1.2 55 9.9 34.1 14 90.10i 45.9 21 14.3 214 12.2 4.1 94.10 e
SC162 86.8 1.2 1.2 1.4 0.0 8.8 87.10f 38.8 5.9 8.2 259 8.2 12.9 96.10 ]
SC166 66.3 10.2 11 11 13.3 8.2 80.10a | 374 22 16.5 22.0 16.5 55 96.15 )
TWC310 76.0 2.7 0.0 14 1.4 18.6 81.10b 60.0 13.3 0.0 13.3 13.3 0.0 93.10¢g
TWC311 83.9 5 4.9 6.2 25 0.0 83.10c 647 2.9 5.9 14.7 5.9 5.9 93.109g
TWC314 64.2 75 0.9 1.9 22.6 2.8 94.10m | 65.1 23 0.0 25.6 2.3 4.7 93.10¢g
TWC320 83.9 1.6 4.8 6.5 3.2 0.0 88.10 g 41.1 2.7 4.1 41.1 9.6 14 90.10 e
TWC321 90.2 2.8 0.0 1.4 2.8 2.8 85.10d 27.7 3.2 319 26.6 0.0 6.4 91.10e
TWC322 80.8 105 13 5.2 0.0 0.0 94.10m | 56.3 25 175 13.8 6.3 5.0 91.15e
TWC323 82,5 3.2 3.2 1.6 1.6 7.9 80.10 g 38.8 24 35.3 5.9 8.2 9.4 90.10 ¢
TWC324 83.3 4.2 0.0 4.2 4.2 4.2 94.10 m 28.3 3.0 40.4 11.1 12.1 51 90.60 d
TWC327 80.8 7.7 6.4 2.6 26 0.0 86.10 e 46.7 8.0 17.3 4.0 6.7 16.0 95.01 i
TWC329 81.3 5.2 31 31 5.2 21 91.10 41.0 7.7 3.8 32.0 141 9.0 87.10 a
TWC351 6984 21 31 31 224 0.0 90.001i 647 7.8 2.0 7.8 15.7 2.0 93.019
TWC352 75.5 3.9 1.0 7.8 3.9 7.8 98.10 p 52.0 6.5 0.0 5.2 31.2 5.2 92.10 f
G2 75.0 0.0 0.0 2.8 19.4 2.8 89.10 b 45.0 8.0 18.0 4.0 14.0 13.0 89.10 b

Mean 72.9 3.68 | 3.64 5.8 10.8 3.16 475 4.92 13.0 18.5 10.2 5.85

F.m = F. moniliforme, F.sp: Fusarium sp., A.n: A. niger, A.f: A. flavus,

Psp: Penicillium sp., ger: germination.




