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ABSTRACT

evaluated against Helminthosporium maydis, which cause com leaf spot, under three
levels of both nitrogen festilizers and plant densities. Results showed an increase in
disease incidence under high level of nitrogen fertilizer (160 unit/fedden) and under
highest plant density (30000 plantfeddan), however its magnitude varied
considerably among genotypes. Moreover, resistance response of hybrids may be due
to resistance of one parent only or due to complementary effects for resistance in
both parents. Dominance was also obtained in the direction of resistant parent and
led to resistance response of hybrids. These results provide important information to
any breeding program for developing maize hybrids resistant to leaf spot discase. On
the other hand, the discase severity was affected by the climatic conditions during
the period of disease development (on September) in two tested seasons, here, the
climatic conditions during September 2001 were less suitable for disease infection
and its equerries was determined as recorded moderate temperature (25.5 °C in mean)
and relative humidity (71.5% in mean), while, during September 2002, the climatic
conditions were suitable for disease infection and recorded high temperature (27.0 °C
in mean) and relative humidity (74 8 % in mean). Grain yield was greatly reduced
during 2002 growing season (the climatic condition was suitable for high disease
severity) especially with susceptible maize genotypes. These results indicated that
the discase severity varied from year to year due to the in variation climatic
conditions.

INTRODUCTION

Leaf spot caused by Helminthosporium maydis is an important foliar
disease of maize (Zea mays L.) in temperate areas of the world including Egypt.
The disease sporadic and occurrence, depend on the environmental conditions.
High temperature stress caused an increase in sporulation of H. maydis in vitro
(Garraway e/ al., 1989). The optimum temperature for the growth of H. maydis
was high (30°C). while it was low (24°C) in case of H. turcicum (Gouda
1996). On the other hand, Hooker (1974) showed that, 87 hybrids in the seedling
stage varied in reaction to Helminthosporium leaf spot. Small lesion size inbred
parents tended to be dominant to large lesion size in hybrids. Some three way or
double cross hybrids were mixed for discasc reaction. Sugawasa ef al. (1987)
added that, Helminthosporium maydis produces a series of plytotuxic opliebolin
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sesteiteipenoids. All the ophiobolins studied produce characteristic lesions on
host plants. Wei et al. (1988) found that, out of 116 isolates of H. maydis
collected from diseased maize leaves in 12 provinces in China, $ included
significantly larger lesions on leaves of inbred lines of maize cytoplasmic male
strility-C than on leaves of the same lines with normal cytoplasm. Anger ef
al.(1990) showed that, green islands/infection sites by H. maydis on maize
leaves, had higher cytokimin activity than swrounding tissue and non-inoculated
tissue. Moreover, Mandahar ef al. (1990) added that, carbohydrate content of
infected maize leaves by f. maydis was much less than the green leaves. Byres
(1989) found that, leaf spot caused by race o of H. maydis, adversely affected
yield in 3 tested maize hybrids, evaluated at 9 locations in Illinois and Ohie,
U.S.A. Severity of the discase in mid-to late Aug. ranged from 0-5 % in first
location. This indicated that, the effects of leaf spot on yield of maize varied by
location. Kucharek (1990) showed that, leaf spot caused by fI. maydis was
epidemic in 1970 and caused 40 % yield loss on a state wide basis. Khan and
Ahmed (1992) evaluated 10 maize genotypes for resistance to maize leaf spot,
caused by . maydis under natural conditions in Pashawar, Pakistan. None of the
tested genotypes showed complete resistance. Diab et al. (1993) studied the
susceptibility of leaf spot caused by /. maydis. They found that the tested maize
genotypes exhibited resistant response except the inbred lines Giza 4, 63, 221 and
B73y which were susceptible. Hybrid reaction tended to be more resistant to /.
maydis than their parents. The resistance of the single crosses 10, 103, 104, and
107 was correlated with the resistance of the material parents, Giza 58 and Giza
7, while the resistance of double crosses 204, 215 and TWC 310 may be related to
either the parental or the material parents. Badr e/ al.(1999) showed that,
increasing plant density from 24000 to 30000 plant/feddan at lower level of
phosphorus fertilization, has significantly increased the disease severity with
maize leaf blight caused by H. furcicum . Khalifa and Zein El-Abedeen (2000)
indicated that, developing maize hybrids resistant to leaf blight caused by H.
turcicum is of major importance to reduce yield losses in areas where weather
conditions favor disease infection.

The objectives of this research were: (a) to clarify response of three
maize single crosses, one maize 3-way cross and their parents to infection with
leaf spot disease, (b) study the effect of plant density and nitrogen fertilization at
different levels on discase severity, and (c) study the effect of weather
conditions differences from year to year on discase developing.

MATERIALS AND METHODS

This experiment was carried out to study the effect of various levels of
nitrogen fertilizer at different plant densitics on the development of maize leaf
spot discase, during 2001 and 2002 seasons, under natural infection conditions.
Split plot design with three replicates was used in this experiment. The main
p&umctdnvatedwithmammﬂuvmle Sc 10, 127, 107 three way cross
310; lines 63, 7. 603, 628, 62. 58 and 34. While, sub plots were planted at three
differcnt distances i.e. 20, 25 and 30 ¢m apart, to give the three tested plant
densitidy of 30000, 240 00 and 20000 plant/feddan, respectively, the svb-sub
plots included three levels of N application in the fosm of urea 47 %, at rate of
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80, 120 and 160 unit/feddan, the recommended doses of other fertilizer
(phosphorus and potassium) were used. The experimental plot consisted of 2
rows of 6 m. long and 70 cm apart. All the cultural practices were applied at the
proper time. Maize leaf spot caused by /{. maydis was determined 90 days after
sowing, using the scale of Elliott and Jenkins (1946)as recorded in Table (1).
The yield was estimated as kg/plot for each treatment.

Table (1): Modified scale of estimating Helminthosporium lcaf spot infection
on maize plants,

Infection intensity L :

infection | response
No visible lesions 0.0
Very slight infection: one or two restricted 0-5
lesion on lower leaves, resistant
Slight infection; a few scattered lesions 6-10
on lower leaves,
Shght infection: moderate number of Moderately
Iesions on 11-25
lower leaves.
Moderate infection: abundant lesions on Mederately

. 26-50 .

middle leaves. susceptible
Heavy infection: abundant lesions on higher 51-75
leaves

Resistant

resistant

Susceptible

Highly

Very heavy infection: abundant lesions 76-100 | susceptible |

Sevenity of infection = (% of the infected leaf area) -

Meteorological records were kindly supporied by the Soil Research
Division, Sakha Agric. Res. Station. (A .R.C.) Table (5).

RESULTS AND DISCUSSION

Daia presented in Table (2) show that, under lowest plant density and
N fertilizer (DIN1) all the tested maize genotypes were ranged from highly
resistant to resistant during 2001 season, while, they ranged from highly
resistant to moderately susceptible during 2002 growing season. On the other
hand, the discase severity was increased by increasing level of nitrogen
fertilizer, since, under the lowest plant density and moderate level of N
fertilizer (D1 N2), the host responsc ranged from highly resistant to moderate
resistant to moderate susceptible during 2001 and 2002 seasons, respectively.
While, under the lowest plant density and the highest level of N fertilizer (D1
N3), the host response ranged from resistant to moderate susceplible and from
moderate resistant and susceptible during 2001 and 2002 seasons, respectively.
Moreover, the inbred lines 62.63 and 34 had the highest level of infection,
while the inbred lwes 7. 603. 628 and 58 suitable level of resistance especially
under the lowest (Ni) and moderate (N2) levels of fertilization. The single
crosses (Sc) 10, 122 and 107, and three way cross (TWC) 310 also suitable



1464 Annals Of Agric. Sc., Moshiohor, Vol. 43(4), 2005

level of resistance. These results were in the same line with the findings of Diab
el al. (1993), who found that, the resistance of the single crosses or the three
way ¢rosses may be due to either parental or complementary effect of the
resistance of both parents.

Increasing plant density from 20000 (DI} to 24000 (D2) plant/feddan
under the three tested fevels of nitrogen fertilization, as presented in Table (3)
indicate that, in general, the discase severity was slightly high under the three
tested levels of N fertilization, in all of the tested maize genotypes comparing
with low density in Table (2). The resulis in Table (3) also show that, the
increasing level of N fertilizer under 24000 plant/feddan (D2) led to an increasing
of disease severity, it ranged from 4.0 to 25,0, 7.0 to 45.0 and 9.3 to 55.3 under
the three levels of nitrogen fertitizer i.e. N1, N2 and N3, respectively, during
2001 growing season. While, during 2002 season, the discase severity ranged
from 7.6 w0 5G.0, 13.0 to 60.6 and 20.0 to 72.0 % under level N1. N2 and N of
nitrogen fertilization, respectively. On the other hand, increasing plant density up
to 30000 plant/feddan, as presented in Table (4) led to increasing disease severity
at all of tested levels of nitrogen fertilization, here, the disease severity ranged
from 8.3 to 30.6, 9.3 to 55.3 and 10.0 t0 55.3 under N1, N2 and N3 levels of
nitrogen fertilization, respectively, during 2001 growing season, while, during
2002 growing season, the disease severity was very high and ranged from 10.0 to
70.0, 20.3 to 80.3 and 25.0 to 87.3 under N1, N2 and N3 levels of N fertilization,
respectively. These results agree with those reponted by Badr e/ af. (1999) which
showed that, increasing plant demsity from 24000 to 30000 plant/ feddan
significantly increased the disease severity with maize leaf blight. These results
{in Tables 2.3 and 4) also showed dominant in direction of resistant parent. Since,
the reaction of F1 hybrid to the infection with the disease appeared to be in the
same reaction of resistance in any breeding program for production hybrids have
suitable level of resistance 1o the 1csted disease as regard o the effect of climatic
condition on severity of infection with the tested discase. The results in Table (5)
showed tha!, average of temperature centigrade and refative humidity during
September 2601 were 25.5 °C and 71.5 %, respectively, while, during September
2002, they were 27.0 °C and 74.8 %, respectively. The discase development was
conspicuous 90 days after sowing, this period was during September 2001 and
2002 growing seasons. The temperature centigrade and the relative humidity
during September 2001 (25.5 °C and 71.5 %) was unsuitable for development of
disease and led to reducing the disease severity during this scason (2001). While,
during September 2002, the temperatuse centigrade and the relative humidity
were high (27.0 °C and 74.8 %) and very suitable for development of infection
and high discase severity. These findings were in the same line with those
reported by Shurtleff .(198).Garraway ef al. (1989) and Gouda (1999) who
reported that, high temperature stress (27-30 °C) and humidity caused an increase
in sporuiation of H. maydis and favored the disease deveiopment. These results
summarized that, the enviformendal conditions and some agricultural practices
(level of nitrogen fertilization) played an important role in the development and
severity of maize leaf spot disease caused by . maydis.
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Table (2): Response of some maize genotypes to infection with leaf spot disease
under density of 2000 plantfeddan and under three different level of
nit fertilizer during two successive years (2001 and 2002

Maize DIN1
Geno- Type 2001 2002
Infec. Reac, Y/p Infec. Reac, Yip
Ling 63 (X R 5.1 250 MR 31
Line 7 43 HR 6.2 7.3 R 6.1
SL. 5.0 HR 12.0 93 R 11.9
L 603 5.0 HR 6.2 40 HR 63
1.628 10 HR 52 50 HR 6.2
S.L 122 16 HR 11.6 46 HR 11.5
L.62 93 R 6.1 30.0 MS 5.9
1.58 5.0 HR 6.2 4.0 MR 6.2
S.L 107 43 HR 103 5.0 HR 10.1
L.34 5.0 R [¥) 15.3 MR 6.0
S.L. 107 5.0 HR 12.0 70 R 11.9
TWC310 6.0 R 11.2 9.6 R 11.0
1LSD 0.05 13 )
0.01 18 16
DIN2
Linc 63 20.0 MR 5.2 403 MS 511
Line 7 5.0 HR 6.1 3.0 R 6.10
S.L 4.0 HR 12.1 96 R 11.90
L. 603 8.3 R 63 70 R 6.20
L. 628 4.0 HR 53 96 R 5.95
S.Li22 46 AR 11.7 86 R 11.61
1.62 20.0 MR 6.1 450 MS 6.05
.58 43 HR 6.3 7.0 R 628
L 107 50 HR 10.4 9.0 R 10.21
.34 96 R 6.2 25.0 MR 6.13
S.L. 107 7.0 R 12.1 153 MR 11.90
TWC310 83 R 11.3 70.0 MR 11.05
LSD 0.05 1.3 1.00
0.01 18 1.56
DiN3
Line 63 3356 MS 512 60.3 S 5.00
Line 7 30 R 6.14 204 MR 6.03
S.L. 9.6 R 11.92 23.6 MR 11.83
L. 603 9.6 R 6.21 15.0 MR 6.10
1.628 7.0 R 6.14 25.0 MR 6.05
S.L 122 76 R 11.23 20.0 MR 11.10
L.62 30.3 MS 5.72 60.6 S 5.65
LS8 9.0 R 6.13 20.0 MR 6.00
S.L 107 15.3 MR 10.10 25.0 MR 9.96
L. 34 15.0 MR 503 353 MS 5.85
S.L 107 8.6 R 11.92 20.3 MR 11.83
TWC10 12.6 MR 10.93 25.3 MR 10.80
LSD 6.08 .13 1.21
0.01 163 1.72

D (1,2 and 3) = Plant densitics .N (1,2 and 3} = Levels of N fertilizer.
Inf, = Severity of infoction,. Reac. = Host reaction and Y/P = yield/piot.
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Table (3): Response of some maize penotypes to infection with leaf spot disease
under density of 24000 ptant/feddan and under three different levels of
nitrogen fertilizer during two successive years (2001 and 2002).

. D2N1
Gxﬁm 2001 2002
Infec. Reac. | Yip Infec, Reac. Y/p
Line 63 25.5 MR 5035 50.0 MS 5.00
Line 7 93 R 6.06 233 MR 6.03
S.L 35 R 11.72 25.0 MR 1171
L. 603 73 R 6.00 96 R 6.18
L.628 4.0 HR 5.00 76 R 6.07
S.L.122 50 HR 11.45 30 R 11.34
162 20.3 MR 595 63.0 3 5.80
1.58 50 R 6.10 9.0 R 6.05
S.L 107 10.0 R 10.10 10.0 R 10.00
L34 20.0 MR 6.00 350 MS 585
S 107 5.0 R 11.72 20.3 ME 11.71
TWC3I0 96 R 11.05 25.0 MR 10.93
LSD 0.05 118 1.21
.01 171 1.67
D2N2
Line 63 453 M3 6.05 60.6 S 5.08
Line 7 206 MR 6.13 350 MR 605
SL 250 MR 12.00 25.0 MR 11.82
L. 603 3.0 MR 6.05 203 ME 6.11
L 628 70 R 505 13.0 MR 5.82
S.L122 93 R 163 15.6 MR 1L.50
L 62 50.0 MS 605 70.3 5 5.06
.58 70 R 634 15.0 MR 6.20
S.L. 107 10.0 R 10.28 200 MR 10.16
L34 75.0 MR 6.27 45.0 “MS 60.12
L 107 80 R 17.00 230 MR 11.73
TWC310 10.0 R 1113 25.0 MR 11.00
LSD 0.05 1.i8 1 32
0.01 .73 .71
D2N3
Line 63 5§53 S 505 j30 3 483
Line 7 20.0 MS 605 330 MS 5.98
S.L 25.0 MR 11.83 0.3 MS 11.75
L 603 15.6 MR 6.60 356 MS 5.95
L.628 93 R 6.10 20.0 MR 5.93
SL 122 10.0 R 11.20 256 MR 11.00
62 45.0 MS 562 80.3 HS 552
L.58 15.0 MR 5.93 20.0 MR 583
S.L107 20.0 MR 9908 25.0 MR 35.83
L34 30.0 MS 5.84 65.0 S 572
S.L.107 15.3 MR 1191 40.3 MS | 1171
TWC310 70.0 MR~ 10.81 450 MS 10.71
LSD 0.0% 121 132
0.01 1.701 181

D (1,2 and 3) = Plant densities. N (1,2 and 3) = Levels of N fertilizer.
Inf. = Severity of infection,. Reac. = Host reaction and Y/P = yield/plot.
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Table (4): Response of some maize genotypes to infection with leaf spot. disease
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Table (5): Mean of temperature centigrade, relative humidity % and sun
radiation during four months in two seasens (2001 and 2002).
Relative o
Temperature (*C) humidity (%) Sun radiation
2001 2002 2001 2002 2001 2002
248 251 65.3 69.4 230..6 217.5
27.1 27.9 74.7 727 210..0 193.4
27.0 256 74.9 71.5 192.2 189.5
25.5 270 71.5 74.8 1853 176.2

26.1 26.4 71.6 72.1 204.5 194,15 §

As for grain yicld production, the results presented in tables (2, 3 and 4)
showed that, at three tested plant densities. the increase of nitrogen level from 120
to 160 unit/feddan, led to an increase in severity of discase infection and decrease
in grain vield preduction. The increase of plant density from 24000 to 300000
plant/feddan led to increase in disease severity and decrease in grain yield
production. These results also indicated that, the disease severity was high during
2002 season as compared to 2001 season under all tested plant densities (D1, D2
and D3) and under all the tested levels of nitrogen fertilization (NL. N2 and N3),
which result in decreasing grain yicld production during 2002 season as compared
with 2001 season. In gencral, these results indicated that, the optimum plant
density and nitrogen level of fertilization, which gave low disease severity and
high production of grain yield were 24000 plant /feddan and 120 unit of nitrogen
feddan, respectively. These results in agreement with Byrmes (1989) and
Kucharek (1990) who found that, maize ieaf spot caused by /. maydis adversely
affecied yield in 3 tested maize hybrids, evaluated at 9 locations in Illinois and
Ohio, USA. The disease can cause 40 % yicld loss in areas where weather
conditions favor disease infection.
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