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ABSTRACT

Thirty eight maize genotypes were planted under surface and sprinkier
irrigation in Nubaria and under only surface irrigation in Sakha, and were
evaluated to ear and kernel rots diseases. The results showed the highest
infections by F. moniliforme and A. flavus were under sprinkler irrigation
comparing with surface irrigation in Nubaria and Sakha locations. While, the
infections by saprophytic fungi i.e. Penicillium spp. and Aspergillus flavus were
high under surface irrigation system in Sakha comparing with Nubaria location.
The maize grains with infected by Botryodiplodia theobromae was found only at
Nubaria under two tested irrigation systems, the infection percentage by this
fungus was high under sprinkler comparing with surface irrigations. In general,
Fusarium moniliforme was the common invader for all kernels examined under
two tested irrigation systems and two tested locations, it has proved to be the most
prevalent fungus which incited the discase, specially under sprinkler irrigation.
Results provide information to be known the effect of irrigation system on the
activity of causal organisms of maize grain rots disease. On the other hand, most
of the tested hybrid had lower level of infection comparing with inbred lines and
varieties. The resistance response of hybrids may be due to resistance of one
parent only or due to complementary effects for resistance in both parents, its
importance to any breeding program for developing maize hybrids resistant to ear
and kernel rot discase of maize. Under surface irrigation system, the free fatty
acid, moisture and protein in the grains were decreased. While, the fat and the
acidity were increased under surface irrigation system. The reverse was true
under sprinkler irrigation system.

INTRODUCTION

Maize (Zea mays L.} is subject to attack of kernel angd ear rots in both
field and store. These diseases are caused by Fusarium moniliforme, Penicillium
Spp., Aspergillus flavus and Botryodiplodia theobromae. These pathogens play
an active role in the deterioration of the kernels and there influence will extend to
human and animal who depend on maize grains in their food or feed, Tolba
(1991). Fusarium moniliforme is a better competitor in preharvest maize than
Penicillium (Caldwell et al. 1981). Initial kernel infection of F. moniliforme may
serve as an important deterrent to subsequent kernel invasion by other seed-
infection molds, as suggested by Wicklow (1989) and Amer et al. (2002).
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Morcover, Diab ef al. (1984} found that, maize grains infection by Botryodiplodia
theobromae was most extensive when spore suspension was injected through the
husks or sprayed on the ear top and onto the siik and/or the ear shank. Kawashina
et al. (1988) found that, maize grains which were sun dried, immediately after
mechanical shelling, on congrete drying floor with moisture content 15% was
able to be stored with contamination of 4. flavus (1.5-8.0%) for 56 days in
middlemen's storages. In grain which was not dried after mechanical shelling, A.
flavus contamination prevailed if moisture content was > 20%. However, if
moisture content was < 17% the spread of 4. flavus was suppressed. Diab ef al.
(1989) showed that, maize grains obtained from early sown plants showed the
maximun germination because of it's maturity and lowest meisture content,
Increasing grain moisture content led to increased grain rot infection specially F.
moniliforme. Rheeder et al. (1990) found that, significant negative association
between F. moniliforme and Diplodia maydis. Maize seed germination was
negatively associated with Diplodia spp., where there was relatively little
influence on germination by Fusarium spp. Headrick and Pataky (1991) showed
that, the breeding for resistance to grain infection by F. moniliforme are attained
by selecting inbred parents for delayed senescence of silks and by use identified
sources of resistance, as the ear parent in seed production, Tolba and Soad El-
Sayed (2002) found that, F. moniliforme appeared to be an early colonist of
preharvested maize ears, infecting the kernels before Penicillium spp.. A. niger, A.
Jlavus and other molds. It has proved to be the most prevalent fungus in grains
which have high level of moisture content. The objectives of this study were (a)
to study the response of 38 genotypes to infection with grain molds under surface
and sprinkler irrigation, (b) to investigate if any of the three tested populations
can be used as a direct source of development inbred lines resistant to the disease
and (c) to identify new sources of resistant to disease.

MATERIALS AND METHODS

Two experiments were performed at Nubaria Agric. Res, Station under
surface and sprinkler irrigation systems. One experiment was carried out at Sakha

© .. -Agric. Res. Station under only surface irrigation system.

A randomized complete block design, with three replicates, was used in
these experiments. The plot size was 8.4m2, each plot contained 2 rows 6m. long
with 70 ¢cm row spacing. The plants were thinned fo one plant per hill at 25 cm
between hills. All agricultural practices were applied as recommended. Thirty
eight maize inbred lines, hybrids and populations were used for the screening of
maize breeding materials i.¢. the inbred lines 7, 34, 63, 602, 603, 612, 628, 629,
62, 73, 1001, 1002, 1004, 1021, Gem.4 and Gem.18; the single crosses (S.C.) 10,
21,23, 24, 122, 123, 124, 129, 155 and 161; The three way crosses (T.W.C.) 310,
320, 321, 323, 324, 351 and 352 and the populations Giza 2, Comp. 5 and Tep.5.

The basic concept of selection of these inbreds was dependent upon the
genetic relationship between these inbred and their F1 hybrids as follows:
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A- Single crosses (SC) Parental inbreds
S.Clow L.7xL.63
SC21wW L.2xL.63
SC23w L.4xL. .63
SCuwW I.18xL.63
sCilzzw L. 628 x L. 603
SCl123wW L. 628 xL. 602
SCI124 W L. 629 x L. 603
SCI29wW L.612 xL. 628
S.C155W L. 1602 x L. 1021

B- Three way crosses (TWC) Parental inbreds and hybrids
TWC310 SC10xL.7
TWC 321 SC21=L.7
TWC 323 SC23xL.7
TWC 324 _ SC24xL.7

C-Populations:

Giza 2, Composite-5 (Comp.5) and Tepalsing-5 (Tep. 5)
D- Inbred Lines:
1- White inbreds 2, 4, 7, 18, 34, 62, 63, 602, 603, 612, 6238 and 629
2- Yellow inbreds 1601, 1002, 1021, 1004 and 73

At harvest randomized samples of 6 ears/plot were collected from each
treatment to determine ear and kernel rot disease as a percentage of infection per
plot in each treatment for each entry, sing Petri- plates containing PDA medium.

All recorded data were subjected to the statistical analysis according to
Snedecor and Cochran (1980).

Chemical composition of sceds:

Seed samples were taken at random from each plot and grounded to fine
powder to pass through 2 mm mesh for chemical analysis i.e. moisture content,
crude protein (N%x=5.75), ash % as well as oil content by the Soxhlet extraction
method were determined according to the procedures of AS.0.A.C. (1990) and
expressed as a percentage of the dry weight of the sample.

RESULTS AND DISCUSSION

Data presented in Tables 1 and 2 show that, the tested maize genotypes
were contaminated with different fungal species ie. Fusarium moniliforme,
Penicillium spp., Aspergilius niger and Aspergillus flavus, these results were in
the same line with that recorded by Tolba (1991). In few cases, Bofryodiplodia
theobromae contaminated some grains of some tested maize genotypes only in
Nubaria locatien, specially under sprinkler irrigation system (Table-3). these may
be due to the high moisture content in grain under sprinkler irrigation. Moreover,
under two tested locations and irrigation system (Tables 1, 2 and 3), Fusarium
moniliforme was the common invader for all examined kernels. It was recovered
in highest percentage from tested kernels. Thig finding is in accordance with that
of Caldwell et al. (1981), Diab ef al. (1984), Headrick and Pataky (1991), Tolba
(1991) and Amer et al. (2002).
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Table (1): Effect of surface irrigation system on development of ear and kernel
rot disease (%) in 38 maize geno at Nubaria location.

Maize .
genotypes F.mon. | Pen.spp. | B.theob | A. miger | A flavus

5.C. 10 28.70 0.63 0.01 1.20 3.66
S.C.21 20.53 0.96 0.01 1.46 1.83
S.C.23 30.46 1.26 0.01 2.30 3.96
S.C. 24 20.43 0.37 0.01 1.10 2.63
S.C. 122 29.56 0.93 0.01 1.60 4.53
S.C. 123 28.73 1.36 1.67 2.00 4.40
§5.C. 124 23.10 1.10 0.01 1,00 3.16
S.C. 129 25.60 0.93 0.01 1.30 3.73

TWC 310 30.10 0.50 0.01 2.03 3.30 -
TWC 320 22.76 1.30 2.33 2.03 3.90
TWC 321 22.88 1.17 0.01 1.30 3.03
TWC 322 31.63 0.46 0.01 1,93 3.35
TWC 323 30.36 1.60 0.01 1.90 3.56
TWC 324 25.30 1.93 0.01 1.43 3.36
S.C. 155 25.60 0.37 0.01 1.43 2.10
S.C. 161 28.76 0.06 2.33 1.56 2.20
TWC 351 33.83 1.36 2.00 2.16 3.30
TWC 352 30.56 1.30 1.67 250 3.40
Giza 2 45.46 2.380 0.01 4.66 5.80
L.S.D. 0.05 2.98 1.23 1.16 1.41 (.43
0.01 3.47 1.76 1.93 1.98 0.96
Caomp. 5 30.83 1.73 0.01 2.200 2.06
Tep. § 40.00 2.96 0.01 3.80 5.40
Line 7 30.60 2.16 0.10 2.00 2.06
Line 34 40.66 3.06 0.01 3.06 5.50
Line 63 20.20 1.30 2.00 1.70 4.26
Line 602 38.50 1.26 0.01 1.70 3.76
Line 603 30.73 1.80 0.01 2.20 4.70
Line 612 35.26 1.80 2.33 2.20 4.93
Line 628 25.30 1.50 0.01 1.90 3.63
Line 629- 30.60 1.80 0.01 1.90 4.26
Line 617 35.60 2.15 0.01 1.96 4,96
Line 650 31.50 1.90 0.01 1.63 4.36
Line 1001 25.93 1.16 0.01 1.10 3.83
Line 1002 30.00 1.60 1.00 1.80 4.56
Line 1004 27.00 1.16 1.66 1.40 3.93
Line 1021 27.50 0.90 2.00 1.60 3.56
Gem. 2 20.05 0.60 0.01 1.20 3.56
Gem. 4 33.56 0.70 0.01 1.20 3.33
Gem. 18 24.0 0.83 0.01 1.46 3.70
L.S.D. 0.05 2.98 1.23 1.16 1.41 0.48
0.01 3.47 1.76 1.93 1.98 0.96

F. mon = Fusarium moniliforme, Pen. Spp., B. Theob. = Botryodiplodia theobromae, A. =
Aspergillus.
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Table (2): Effect of surface irrigation system on development of ear and
kernel rot disease (%) in 38 maize genotypes 2t Sakha location.

Maize F. | Pen| A A Maize F. | Pen | A A

genotypes | morn. | spp. | niger | flavus | genotypes| mon. | spp. | niger | flavus
SC10 [ 182712707 383 | 160 {Comp.5 2436386 486 [ 0.50
SC21 (184373067 3931 183 |Teps 3196] 5.26 ] 656 | 3.23
SC.23 119.00|3.63] 48 | 193 |Line?7 2846|4601 466 { 0.50
SC24 11933263} 390 | 066 [Line3d 34.16[5.10] 610 | 3.33
SC. 12 123121336 430 [ 1.76 {Line 63 14201{3.23 [ 453 { 2.26
S.C.123 2213 [ 386 | 433 | 2,13 |Lipe602 [2736]333} 440 | 1.80
S§.C.124 117361230 ] 363 } L10 |Line603 [2543}403} 503 | 2.60
SC 129 | 1873 1330 | 393 | 160 {Line612 (2840} 366! 493 | 2.66
TWC310{ 2949 {350 | 473 | 1.90 {Line628 | 19.33| 3.70 |4.60 1.46
TWC320 | 2543 1.3.16 | 4.53 1.80 [Line629 [25.43[ 3.83 [4.20 1.70
TWC32t | 1883 [ 220 ] 400 | 1.10 [Linesl7 | 2946 | 4.16 1 460 | 2.10
TWC322 ! 27.00 ) 346 | 4.53 123 iLine650 [26.40] 3734 376 | 1.26
TWC323 12326 [ 366 | 466 | 1.43 |Line100t {18.16 | 3.10 | 326 | 1.20
TWC324 | 21.13 {300 [ 403 | 066 [Line1002 [24.16]3.50 | 373 | 1.36
S.C.155 [ 1850 [2.43 | 400 | 050 {Line1004 {2123]293 ] 303 ] 1.20
S.C.161 {2246 1323 | 423 | 033 (Line1021 12026253 326 | 1.36
TWC351; 2842 [360] 5.00 | 1.16 |Gem. 2 185612507 320 | 1.00
TWC352 23301340} 466 | 1.36 |Gem. 4 250612761 336 | 110
Giza2 [ 38.0¢ [ 4531 7.16 | 333 |Gem. 18 |20.16] 2.83 ] 353 | 143
LSDo05| 388 [ 067 086 | 0.79 3.88 [067] 086 | 0.79
0.01] 562 1011 1.12 | 110 562 [ 1.01] 112 ] 1.10

F. mon = Fusarium moniliforme, Pen. Spp., B. Theob. > Botryodiplodia theobromae, A. = Aspergillus.

The highest infection percent by Fusarium moniliforme and Aspergiilus flovus
was found under sprinkler irrigation system (Table-3) comparing with surface irrigation
system (Tables 1 and 2). These finding in the same line with that recorded by Diab et a/.
(1989), they fours! that, increasing grain moisture content led to increase grain rot
infection specially by Fusarium moniliforme. On the other hand, the highest infection
percent by Aspergillus flavus and Penicillium spp. Were found under surface irrigation
in Sakha location (Table-2), and it was the lowest under sprinkler irrigation in Nubaria
location (Table-3). The above mentioned results indicate that, the parasitic fungi i.c.
Fusarium monilifcrme, A. flavus and Botryodiplodia theobromae were dominant in
Nubaria location (Table-3), specially under sprinkler irrigation system (the moisture
content in grain was high), while, the infection by saprophytic fungi i.e. A. niger and
Penicillium spp. was high under surface irmigation system (Table-1) specially in Sakha
location (moisture content in grain was low). These results are in agreement with those
reported by Diab ef af. (1989).

The results presented in Table-1, 2 and 3 also indicate that, the grains of
single crosses have lower level of infection comparing with most of the tested
inbred lines, since, the level of infection of tested single crosses, can to be
intermediate between level of infection, of their parents. These results show that,
resistance hybrids may be attributed to resistance of one parent (parental or
maternal) which indicated the presence of dominant effect for resistance in the
parent. In other cases, resistance of F1 hybrid is due to complementary effects for
resistance in both parents. Se, its importance to any breeding program for
developing maize hybrid resistant to ear and kernel rot disease was appeared.
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Table (3): Effect of sprinkler irrigation system on development of ear and
kernel rot disease {%) in 38 maize genotypes at Nubaria location.

Maize
penotypes B. theob
. 10

+

+

o\lelele (R lniere

Line 1001
Line 1062
Liae 1004
Line 1021
Gem, 2

F. mor; = Fusarium mowniliforme, Pen. Spp., B. Theob. = Botryodiplodia theobromae, A. = Aspergitlus.

The results in Table 4 show that, under surface irrigation system, the
moisture, fiee fatty acid and crude protein were decreased, while, the fat and
acidity were increased, comparing with sprinkler irrigation.
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Table (4): Effect of irrigation system on maize grains compounent at Nubaria
Iocation.

Under surface Irvigation Tnder sprinkler irrigation
Moisture | Acidity| Fat |F.F.A | Protein | Moisture Acidity| Fat | F.FA,
15320 | 5932 [4200/0322 [ 12520 { 16320 | 5.342 [0.390) 4112
15.320 | 5.832 |4.32010362 [ 12320 ] 16420 | 5.430 {0410{4.103
14890 | 5842 |4.420| 0311 | 12430 | 15.980 | 5.370 {0.388
15320 | 6.360 {5.100] 0221 [ 13120 | 15720 | 5.980 {0.300
15.620 | 5.120 {3.9401 0401 | 12320 | 15820 | 5010 10475
15320 | 5730 {4.320{ 0391 | 12420 | 16320 | 5430 {0450
15.010 | 5640 [4440{ 0322 {12320 [ 16.120 | 5260 [0.385
14.930 | 5.721 [4.510] 0361 | 12220 | 15210 | 5.341 |0.400
14.890 | 5.590 [{441210320 | 12320 | 16.010 | 5210 {0.392
15.120 { 5.120.{3.980] 0400 [ 12420 { 15.980 | 5.000 {0475
15.130 ] 5.630 |4360) 0.340 { 12.820 | 15.820 | 5263 10.393
15.020 | 5.730 {4410{0.333 | 12817 16.130 | 5284 (0388
14960 | 5320 14.620{0.324 | 12415 16210 | 5.100 {0370
14.990 | 5620 1432070323 112320 16070 | 5320 {0375
14.899 | 7040 [5.320] 0.199 | 13.490 | 16030 | 6.820 |0.285
15070 | 6.320_[4.920] 0241 [ 12.110 | 15.920 { 6.010_|0.300
15125 | 5430 |4.320)| 0.330 { 12.120 | 15.920 § 5.110 |0.380
15320 | 5.540 [4260} 0323 | 12425 | 16.060 | 5212 [0.39]
15220 | 5090 |3.860| 0.498 {13.130 §{ 15.880 | 4.890 [0.49]
15340 { 6320 |5220| 0498 [ 12211 { 16.010 | 5.920 [5.120
15280 | 6430 |5.340] 0410 { 13.211 | 15.620 | 6.100
15320 | 6250 1518010413 | 12.850 | 16.000 | 50860
15200 | 6.530 155101 0499 | 13430 | 15.820 | 6230
14.920 | 5630 14.430] 0385 § 12.630 | 15.630 | 5.500
14.860 | 6220 [5.120] 0420 [ 13.600 | 15720 | 5.520
15,120 | 6.130 |5.160] 0410 | 12.920 | 15,850 ] 5.9%0
15.130 | 6.320 |5230[ 0422 [ 13.195| 15920 | 5.890
15230 § 6210 |4.960| 0389 | i2.690 1 15.710 | 6.000
14950 1 6240 (5050|0434 [12.980 | 15.820 | 6.010
15.000 § 6350 {52201 0415 [13210{ 16100 | 6.120
15300 | 6.145 15.000} 0388 | 12.820 | 16.000 | 5.930
15120 | 6.150 14.920] 0395 { 12.720 | 15930 | 5.890
14.800 | 6.145 §5.10010.420 [ 13.000 | 1580 | 5.920
15.000 | 6.130 |5.000] 0.400 | 12730 | 16300 | 5.990
15320 1 6.110 |4.830/ 0380 [ 12.800 | 15920 | 5.890
15410 | 5580 4420|0440 | 12500 | 16.000 | 5.330
15280 | 5620 {4480 043613220 | 15820 | 549%
15170 | 6.180 150001 0430 | 12.850 | 15740 | 6.000

. 0624 | (.598 (03981 0.1028 ¢ 0612 | 0711 [ 0.628
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