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ABSTRACT

This investigation was conducted at Nubaria Res, Stn. In 2010 and 2011 seasons to study the response
of some maize hybrids to late planting dates. Eleven maize hybrids (SC10, $SC122, SC128, SC129,
SCl164, SC166, SC167, SC168, TWC321, TWC324 and TWC329) were planted on Julyl, Julyls, Aug.1
and Aug.15. Results showed significant yield differences among the hybrids in their response to late
planting. Delaying planting after July 15™ significantly increased the number of days from planting to
50% tasseling and silking but decreased plant and car heights. Grain yield reduced with delaying planting
from Julyl to Aug.15. Growing maize in the period from July 15 to Aug.1 significantly increased leaf
blight disease infection, while planting on Aug.15 showed significant decrease in disease infection
compared to planting on the previous periad. Single cross 10 surpassed all hybrids in grain yield (19.40
ard/fed) in the first season, while TWC 321 produced the highest grain yield (20.36 ard/fed) in the second
cne. On the other hand, SC128 was the most inferior in grain yield (13.44 ard/fed) in both seasons, while
SC122 gave the lowest grain yield (15.78 ard/fed) in the second season. The interaction between hybrids
and planting dates was significant for all studied traits, except ear height in the second season. This study
indicated that SC10 maybe the most suitable maize hybrid for late plantings followed by TWC 321 and

SC166.
Key words: hybrids, leaf blight, late plating, maize.

L INTRODUCTION

In Egypt, in some areas farmers are used to
plant maize late in the summer after harvest of
some vegetable crops in the spring (March- April).
Testing the effect of late planting on grain yield of
maize hybrids is extremely important for such
farmers. Late Planting time is one of the most
important aspects of production management.
Tanaka and Hara (1971) in Japan found that delay
in planting reduced the length of the vegetative
growth period, delayed silking and shortened the
ripening period as well as reduced grain yield.
Amer et al, 1991) in Egypt, reported that mid-
June plaating produced the highest grain yield,
whereas planting on mid-July decreased the
number of days from planting to mid-silking, plant
beight and grain yield. Late Planting can affect
yield through influencing seedling emergence,
plant growth, pollipation and maturity
(Noormohammadi ef al., 1997) in Iran. Crop
planting in the suitable date results in good root
development, increment of plant tolerance against
siresses and finally increased grain yield (Dasilva
et al,, 1999). Grain yield is a complex character
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determined by several components which reflect
positive or negative effects upon this trait .It is
well known that late planting can result in low
yield becanse the probability exists that
unfavorable climatic conditions can occur during
the growing season. Hassan (1999) in Egypt,
indicated that delayed planting (July) significantly
decreased the number of days from planting to
50% tasseling and silking, plant height, ear height
and grain yield. Norwood (2001) in U.S.A,
revealed that garly planting (mid-April) decreased
yield and walér use efficiency. The highest yield
and water use efficiency were obtained in May
planting. Nielson ef al., (2002) in U.S.A, reported
that delayed planting (June) shortens the effective
growing season for corn, increasing the risk of
exposure to lethal temperatures late in the scason
before grain maturation. Wiatrak ef al., (2004) in
U.S.A, found:that delayed corn planting in U.S
southeast often results in insect and discase
problems and ithe highest grain yield(16.1 ¢ ha™)
was obtained when planting was in March and
April, while the lowest yields (6.1 t ha™ and 4.5 ¢
ha") were obtained when planting was in July and



August, respectively. Khalil (2007} in Egypt,
stated that yield of the studied hybrids was
significantly decreased by delay planting from
May 25 to June 25. El-Galfy et al., (2009) in
Egypt, indicated that late planting dates (July-
August) significantly decreased the number of
days from planting to 50% tasseling and silking,
plant and ear heights. Grain yield was reduced by
33, 24, and 29% in the first and second seasons
and also in the combined analysis over both years,
respectively, when planting date was delayed from
Julyl to Aug.l5. Late planting (July-August)
normally exhibits higher leaf blight discase
infection compated to normal season (May- June)
planting. Bair et al., (1996) and Tefferi ef al.,
(1996), found that Leaf blight disease reduced
yields of susceptible hybrids. Khalifa and zein El-
Abdeen (2000} in Egypt, indicated that late
planting increased infection with leaf blight.

The objective of this study was to find out the
most suitable maize hybrid (5} which perform wetl
under late planting conditions.

2. MATERIALS AND METHODS

A field experiment was conducted at Nubaria
Res. Stn., Egypt in 2010 and 2011 seasons (o
study the response of some maize hybrids to late
planting dates. Four different planting dates were
practiced i.e, Julyl, Julyl5, Augl and Aug.l5.
Every planting date was carried out in a separate
trial included eleven maize hybrids; SC10, SC122,
SC128, SC129, SC164, SC166, 5C167, SC168,
TWC321, TWC324, and TWC 329 . Experimental
design was randomized complete blocks arranged
in incomplete blokes with four replications, where
replications were nested within planting dates.
Experimental plot consisted of two rows 6m in
length, 80 cm in width and hills were spaced 20
cm within the row. All cultural practices for maize
production were applied as recommended. Twenty
m’/feddan of a farm manure was added to all
experimental units before planting in both
seasons. Thirty kg p.0s and 24 kg Kyo/feddan
were added during soil preparation. Nitrogen
fertilizer (120 kg N) was added in the form of
ammonium nitrate {33.5% N). Nitrogen was split
into two equal doses. Studied traits were the
number of days from planting to 50% tasseling
(pollen shedding) and silking, plant height, ear
height, grain yield, and leaf blight disease
infection. Plant and car heights (cm) were
measured from ground surface to the top of tassel
and the highest ear-bearing node, respectively.
Grain yield (ard/fed) was estimated from the two
rows of each experimental plot and was adjusted
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on the basis of 15.5% grain moisture. Percentage
of leaf blight disease infection under natural
infection conditions was measured 15 days after
mid-silking on 2011 season and the data were
transformed before statistical analysis according to
log (x). Data were statistically analyzed according
to Steel and Torrie (1980). Bartlett's test of
homogeneity was used according to Bartlert

(1937).

3, RESULTS AND DISCUSSION

Bartlett's test of homogeneity of yield variance
was performed . Results revealed that chi-square
value was 15.3 with probability> chi-square = <
0.00001 indicating that combining ability analysis
between years is not valid.

3.1. Effect of planting dates

Data presented in Table (1) revealed that all
stadied traits were significantly affected by
delaying planting dates in both seasons. It is
noticed that planting in the first of July gave the
lowest number of days from planting to 50%
tasseling and silking, while mid of August gave
the highest number of days to 50% tasseling and
silking in the two growing seasons. Thercfore, the
general trend showed that the number of days to
50% tasseling and silking increased clearly by
delaying planting.

Results in Table (1) showed also thal delaying
planting significantly decreased plant and ear
heights in both seasons, The shortest plants and
the lowest ear placement were associated with the
latest planting date (August) compared with carly
planting dates. This reduction in plant and ear
height might be attributed to the reduction in
length of the vegetative growth period. Also, other
factors such as temperature, light duration and
photoperiod as well as day and night temperature
differences could be taken in consideration in this
respect. These results are in accordance with those
obtained by Ibrahim et al., (1993), Aly (1998),
Gouda et al., (1998), Sherif et al., (2005), and El-
Galfy et al., (2009). Leaf blight discase infection
under natural infection conditions was recorded
only in 2011 ‘in planting dates from Jul15 to
Aug.15. Results showed that July 15 and Aug.}
planting resulied in the highest disease infection
(26.1 and 29.5%, respectively) compared to
Aug.15 planting (18.4 %), which may indicate that
planting in the period from Jul.15 to Aug.1 favors
high infection with this disease. The esults need to
be confirmed under artificial infection conditions.
Khalifa and Zein El-Abedeen (2000} found that
late planting (mid-July) increased infection with
leaf blight under surface and sprinkler irrigation
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Table (1): Effect of late planting dates on days to 50% tasseling and sitking, plant and ear height(cm), grain yield (ard fed™),
and leaf blight infection in 2010 and 2011 seasons.

Planting Days to 50% Days to 50% Plant height Ear height Graln yleld (ard L(Eaf blight *
date tasseling(d) silking(d) (cm) (cmy) { fed) infection
2010 2011 | 2010 | 2011 { 2010 | 2011 ; 2010 | 2011 2010 2011 Org.+ Traps.++
Julyl 58.4 58.1 60.5 59.9 188 202 98 104 22,36 | 24.63 - -
July1l5 62.5 62.2 64.4 64.9 174 196 87 100 14.45 20.68 26.1 1.38
Ang.l 62.8 64.0 65.8 67.3 176 183 84 91 13,77 13.77 29.5 1.41
| Aug.15 65.5 65.1 69.1 69.8 170 173 78 82 12.94 12.01 18.4 1.13
LSD 0.05 0.8 0.4 0.6 0.7 5.0 4.4 2.7 3.8 1.25 239 5.08 0.27

¢ * Leaf blight scores were taken in 2011 only.
*  +omg: original data (%).
* 4+ Trans: Transformed data inio log (x)

Table (2): Average grain yield ,growth characters and leaf blight infection of some maize hybrids over 4 late planting dates
in 2010 and 2011,
Daysto 50% Days to 50%

Grain yield (ard /

Hybrid tnemeting(d) g Plant height (cm) Ear height (cm) fod) Leat blight
2010 2011 | 2010 2011 200 | 2011 2010 2011 2010 2011 Org | Trans
§C 10 636 | 629 663 662 188 197 95 97 19.40 1923 267 136
sc1zz | 65 | 6 66.8 66.8 174 190 87 96 14.14 15.78 342 148
sC128 612 | 626 643 66.1 174 188 85 93 13.4 1639 217 127
SC129 | 608 | 610 6.1 638 185 190 92 95 16.55 1877 153 118
] _5C164 | 616 | 626 642 65.5 174 179 90 8 15.67 1599 258 137
$C166 615 | 610 64.1 63.6 1n 184 85 93 17.06 1893 242 132
SCI67 | 619 | 622 646 649 17 181 81 93 16.56 1725 58 123
5C168 631 | 6L8 65.9 646 173 182 79 91 15.60 179 309 145
TWC21 | 624 | 632 648 66.1 174 196 # 9 1637 2036 217 129
TWC34 | 632 | 630 656 663 183 196 89 98 14.74 1877 12 123
TWC3S | 626 | 625 6438 66.1 181 192 87 97 15.16 16.14 217 1.19
LSDOOS | 06 0§ 05 07 46 44 41 36 | 1y 9.7 0.24




systems.

Delaying planting date from Jul.l to Aug.15
significantly reduced grain yield by 42.13% and
51.24% ini both seasons. Results showed that grain
yield reached its maximum at July 1 planting in
both years (22.36 and 24.63 ard/fed), respectively.

In contrast, delaying planting to Aug.15 gave the
lowest grain yield (12.94 and 12.01 ard/fed) in the
two years, respectively. It could be noticed that
delaying planting from Aug.1 to mid Aug. had no
significant reduction in grain yield in both seasons
{Table 1). These results are in accordance with

Table (3): Effect of interaction between late planting date and maize hybrids on the studied

traits in 2010 and 2011 seasons. _

Days to 50% | Daysto 50% | Plant height Ear height Grain yield

DxH tasseling(d) silking(d) {fem) {cm) (ard / fed)
2016 | 2011 | 2010 | 2011 | 2010 | 2011 | 2010 | 2011 [ 2010 | 2011
SC10 588 {583 1 608 | 61,0 | 203 | 217 | 108 | 111 | 2768 | 2238
SC122 | 585 | 585 | 600 | 605 | 180 | 206 97. 107 | 21.89 | 25.36
5C128 | 565 | 583 | 585 | 598 | 184 [ 203 89 104 20711 2322
sC129 | 563 | 56.0 | 585 | 578 | 205 | 203 | 103 | 107 | 2254 | 25.75
SC164 | 585 | 585 | 610 | 598 | 180 [ 196 | 101 102 | 2293 | 25.78
Jul. 1 SC166 ] 585 | 573 | 608 | 588 | 185 | 197 98 104 | 23.74 | 25.52
§C167 | 585 | 580 | 613 | 595 | 184 | 191 101 | 102 | 23.00 | 25.18
sC168 | 590 | 580 | 60.8 ) 600 } 177 | 190 88 100 | 21.81 | 2756
TWC321 | 595 | 588 | 615 | 60.5 | 189 | 209 94 105 | 21.15 | 26.27
TWC324 | 590 | 590 [ 615 { 608 | 200 | 210 | 106 | 104 | 2051 | 25.13
TWC329 | 593 | 588 [ 61.3 | 603 | 187 | 197 94 102_| 20.05 | 18.80
SC 10 633 | 628 | 653 | 658 | 187 | 209 | 102 | 105 | 17.80 | 24.10
SC122 640 | 640 | 663 | 67.0 | 171 | 196 86 99 | 11.10 | 19.61
SC128 | 61.8 | 623 | 640 | 648 | 173 [ 192 85 96 | 10.28 | 19.93
SC129 623 | 610 | 640 | 628 | 178 | 198 91 97 | 15.94 | 20.11
SC164 | 618 | 625 | 635 | 653 | 174 | 183 86 94 | 1414 | 16.33
Jul. 15 SC166 | 60.8 | 610 | 628 | 638 [ 165 | 189 84 90 | 1594 | 2038
SC 167 615 | 61.8 | 635 | 64.8 | 166 | 187 75 101 | 15.82 | 19.47
SC168 628 | 610 | 650 | 633 | 174 | 185 88 100 | 15.59 | 20.58
TWC321 | 633 | 63.0 | 65.0 | 658 | 170 | 206 86 102 | 1481 | 24.17
TWC324 | 633 | 633 | 648 | 65.8 | 179 | 210 90 106 | 13.54 | 23.16
TWC329 | 630 § 615 | 648 | 648 | 175 | 204 83 103 | 13.97 | 19.60
. SC10 635 | 640 | 665 | 673 | 178 | 187 90 o5 | 16.48 | 16.17
$C122 645 | 648 | 690 | 67.0 | 179 | 186 89 97 | 1291 | 988

SC128 61.8 | 640 | 648 | 683 | 175 | 181 81 89 [ 10.70 | 12.78 |

SC129 618 | 63.0 | 643 | 660 | 182 | 184 90 M 1412 | 1718
SC164 | 61.5 | 650 | 643 | 688 | 172 | 175 35 83 | 12.01 | 1137
Aug. 1 §SC166 | 620 | 628 | 643 | 653 | 176 | 179 84 87 | 14.67 | 14.29
SC167 628 | 643 | 655 | 675 | 175 | 179 83 88 | 1557 | 14.14
SC168 643 | 635 | 680 | 660 | 175 i 182 | 73 89 11.73 | 10,78
TWC3I21 | 628 | 648 | 655 | 680 | 167 | 194 [ 82 o8 | 1656 | 1736
TWC324 | 633 | 638 | 660 | 680 | 177 | 185 1 80 93 | 12.43 | 14.37
TWC329 | 628 | 640 | 653 | 675 | 180 | 187 85 94 | 1434 | 13.21
SCI10 | 688 | 665 | 728 | 708 | 172 | 175 82 80 | 15.63 | 14.26
SC122 | 670 | 653 | 7m0 ] 728 { 165 | 173 '] 76 79 1066 | B.26
sC128 | 648 | 658 { 700 | 718 [ 165 | 176 83 85 1209 | 9.63
SC129 63.0 | 640 | 655 | 688 | 176 | 173 85 83 | 13.60 | 12.05
SC164 | 645 | 643 | 680 | 683 | 171 163 87 78 | 13.62 | 1050
Augd5 | SC166 | 648 | 630 | 688 | 665 | 165 | 170 74 82 | 13.89 | 15.51
| SC167 | 648 | 648 | 683 | 680 | 167 | 167 || 63 82 | 11.84 | 10.19
8C168 66.5 | 648 | 700 | 685 | 166 | 171 || 69 75 13.29 | 12.72
TWC32) | 640 | 663 1 673 | 703 | 170 | 178 | 74 84 | 1297 | 13.64
TWC324 [ 673 [ 660 P 700 | 708 | 178 | 179 81 89 | 12.46 | 12.42
TWC329 | 653 | 658 | 678 | 718 | 181 180 .| 85 88 | 12.30 | 12.95
L.S.D 0,05 12 | o3 | 1.1 141 | 92 | 8747 82 NS 226 | 273
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those abtained by Amer ef al., (2001) who found
that delaying planting from June 16 to July 17
caused grain yield (ard/fed) reduction.

3.2. Hybrid Effect

The obtained results (Table 2) showed
significant differcnces among the tested hybrids
for all the studied traits. Considering the number
of days from planting to 50% tasseling and
silking, SC129 was the earliest hybrid in the two
scasons but the difference between SC166 and
SC129 was not significant in 2011 season, while
8C10, SC 122, TWC321, and TWC 324 were the
latest in flowering in both seasons, except for
TWC 321 in the first season.

The data presented in Table (2) revealed that
the ditferences among the tested hybrids were
significant in the two growing seasons. Plant
height ranged from 173 cm (SC166, SC167 and
S5C168) to 185 cm (SC10 and SC129) in the first
season and from 179 cm (SCle4) to 197 cm
{SC10) in the second scason. Therefore, SC10 was
the tallest hybrid in both seasons, whereas SC164,
5C167 and SC168 had the shoriest plants in both
seasons. Single cross 168 had the shortest ear
height in the two seasons, while SC10 had the
highest ¢ar placement in both seasons. It could be
noticed that SC10 had the tallest plants and the
highest ear height in both seasons. In contrast,
5C164, SC167 and SC168 had the shortest plants
and SC168 had the shortest ear height in both
seasons, respectively.

Concerning grain yield, SC10 surpassed all
hybrids in 2010 while TWC 321 gave the highest
grain yield in the second season. On the other
hand, the lowest grain yield was obtained by
SC128 in the first scason and both SC122 and
SC164 in the second season (Table 2). Significant
hybrid differences among maize hybrids regarding
prain yield and its attributes were realized by
Khedr et al., (1990) , Gouda er al., (1998), Khalil
(2007) and El-Galfy et al., (2009).

3.3. Leaf blight infection

Regarding the response of hybrids to leaf
blight disease infection under late planting natural
conditions , SC122 and SC168 had the highest
infection (34.2 and 30 %, respectively), while
SC129 had the lowest leaf blight infection (15.8
%). Khalifa and Zein El-Abedeen (2000) showed
that maize genoiypes varied considerably
regarding their resistance to leaf blight discase.
Welz and Geiger (2000) indicated that infections
with turcicum leaf blight were affected by
climatical changes.

3.4. Hybrid x late planting date imteraction
effect
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Interaction effects of planting date and maize
hybrids on grain yield were significant as shown
in Table 3. Concerning July 1¥ planting date,
SC10 significantly surpassed all hybrids (27.68
ard/fed) in the first year , while SC168 had the
highest grain yield(27.56 ard/fed) in the second
year. On the second planting date (July 15™) in
2010 the highest yield was attained by SCI10
(17.80 ard/ted), while in 2011 TWC321 was the
highest in yield (24.17 ard/fed).

In the third planting date (August 1%), in 2010
the highest grain yield was obtained from SC10
and TWC321 (16.48, 16.56 ard/fed, respectively)
while, $SC129 and TWC 321 gave the highest
yield (17.16 and 17.36 ard/fed) in the second
season. On mid-Aug. planting, SC10 and SC166
gave the highest grain yield (15.63 and 13.89
ard/fed) in 2010 and (14.26 and 15.51 ard/fed) in
2011, respectively.

Finally, it could be concluded across the 4 late
planting dates that SC10 was the most appropriate
maize hybrid for late planting followed by
TWC321 at Nubaria location. Response of maize
hybrids to different planting dates was not similar,
since SC129 produced high yield in planting dates
of 1¥ July and 1™ August, while SC166 gave high
yield when planted either on 1% July or 15%
August, whereas TWC 324 produced high yield
on Jul.l” and Jul.l5. The interaction among
hybrids and late planting dates differed from one
scason to another (Table 3).
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