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ABSTRACT

The field experiments were carried out at the Experimental
Farm of Gemmeiza Agriculture Research Station, Agricultural
Research Center (ARC) , Egypt, during growing summer seasons
of 2017 and 2018 to study the influence of some different
sowing dates (20" April, 10" May and 1% June) and plant
densities (17500, 21000 and 26250 plants/fed) on growth,
productivity and quality of some yellow maize hybrids (yellow
hybrids single cross 168, 176 and 178). The field experiments
were laid-out in a split-split plot design with four replications.
The main-plots were occupied with sowing dates. The sub-plots
were assigned to yellow maize hybrids. The sub-subplots were
allocated with plant densities. The obtained results showed that,
the highest values of all the studied flowering and growth
characters, yield and its attributes and grains quality a characters
were resulted from sowing maize on 10" May, followed by
sowing on 20™ April) and lastly sowing on 1% June in both
seasons and their combined analysis. SC 178 hybrid produced
the highest values of all the studied flowering and growth
characters, yield and its attributes and grains quality characters,
followed by SC 168 hybrid and lastly SC 176 hybrid in both
seasons and their combined analysis. The highest values of
number of days from sowing to 50 % tasseling and 50 % silking,
leaf area/plant, leaf area index (LAI) and total plant dry weight at
45, 60 and 75 days old, ear length and diameter, grains
weight/ear, 100-grain weight, oil percentage in maize grains and
oil yield/fed were obtained when maize plants were planted in
hills, 30 cm apart, which resulted in 17500 plants/fed, followed



by planted in hills, 25 cm apart, which resulted in 21000
plants/fed, while, the lowest values were obtained when maize
plants were planted in hills, 20 cm apart, which resulted in 26250
plants/fed in both seasons and their combined analysis. However,
the highest values of plant height and first ear height, number of
rows/ear, number of grains/row, shelling percentage, ear, grain,
stover, biomass (biological) yields/fed, harvest index (HI)
percentage, crop index (Cl) percentage, migration coefficient
(MC) ,relative photosynthetic potential (RPP) of maize biomass,
grains and straw, crude protein percentages in maize grains and
protein yield/fed were obtained when maize plants were planted
in hills, 20 cm apart, which resulted in 26250 plants/fed,
followed by planted in hills, 25 cm apart, which resulted in
21000 plants/fed, while, the lowest values were obtained when
maize plants were planted in hills, 30 cm apart, which resulted in
17500 plants/fed in both seasons and their combined analysis.

Finally, it can be concluded that sowing yellow maize
hybrid single cross 178 "SC 178" on intermediate sowing date
(10Th May) in hills, 20 cm apart (at the highest plant density of
26250 plants/fed) in order to maximize its growth, productivity
and grains quality under the environmental conditions of
Gemmeiza district, EI-Gharbia Governorate, Egypt.



CONTENTS

INTRODUCTION ...
REVIEW OF LITERATURE ...,
1. Effect of sowing dates .................cooeeiiiiann...

2. Maize hybrids performance ...............

3. Effect of plant densities ...................

4. Effect of the interactions ..................
MATERIALS AND METHODS ...,
Treatments and experimental design ....................
Mechanical and chemical analysis of soil .
Meteorological data ............cccooeiiiiiiiiiiiin..
Agricultural practices ............ccoviiiiiiiiiiiiiii .
Studied characters ..........ccoceoevuiiiiiiiiiiiniiien,
Statistical analysis .................c.ceennnn
RESULTS AND DISCUSSION ...
A. Flowering and growth characters.....................

1. Number of days from sowing to 50 % tasseling
and 50 % silking (day) ................

2. Leaf area/plant (dm?) at 45, 60 and 75 days old

3. Leaf area index (LAI) at 45, 60 and 75 days old
4. Total plant dry weight (g) at 45, 60 and 75 days

(0] [o NP

72
72



2. Ear length and diameter (cm) ..................... 76
3. Number of rows/ear and number of grains/row 81
4. Grains weight/ear (g) , shelling percentage (%)

and 100-grain weight (g) ...cco.oovevieiiieenn... 86
5. Ear, grain and stover yields (t/fed) .............. 92
6. I_3iomass (biological) yield (t/fed) and harvest 105
index (HI) percentage (%) .............cceenn..
7. Crop _in_dex (Cl) percentage (%) and migration 110
coefficient (MC) ...,
8. Relative photosynthetic potential (RPP) of 117
maize biomass, grains and straw (g/LAl) ......
C.Grainsquality ........cccceveeiiiii e 125
1. Oil and crude protein percentages (%) .......... 125
2. Oil and protein yields (t/fed) ....................... 129
SUMMARY .o 138
REFERENCES ... 146

ARABIC SUMMARY -



LIST OF TABLES

No.

Title

Page

The physical and some chemical properties of the
experimental site (0-30 cm depth) averages during
both growing seasons.............cccooiviiiiiiiinienn..

36

Meteorological data at the experimental site during
the summer seasons in 2017 and 2018 seasons.......

37

Number of days from sowing to 50 % tasseling and
50 % silking of maize as affected by sowing dates,
hybrids and plant densities as well as their
interactions during 2017 and 2018 seasons and their
combined analysis.............cooiiiiiii i,

45

Number of days from sowing to 50 % tasseling of
maize as affected by the interaction between sowing
dates and plant densities in combined analysis.......

48

Number of days from sowing to 50 % silking of
maize as affected by the interaction between sowing
dates and plant densities in combined analysis.......

48

Leaf area/plant (dm?) at 45, 60 and 75 days old of
maize as affected by sowing dates, hybrids and
plant densities as well as their interactions during
2017 and 2018 seasons and their combined analysis.

50

Leaf area/plant (dm?®) at 75 days old of maize as
affected by the interaction between maize hybrids
and sowing dates in combined analysis................

54




IV

No.

Title

Page

Leaf area/plant (dm?) at 45 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis...............

54

Leaf area/plant (dm?) at 60 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis..............

55

10

Leaf area/plant (dm?) at 75 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis..............

55

11

Leaf area/plant (dm?) at 45 days old of maize as
affected by the interaction between maize hybrids
and plant densities in combined analysis............

56

12

Leaf area/plant (dm?) at 60 days old of maize as
affected by the interaction between maize hybrids
and plant densities in combined analysis..............

56

13

Leaf area/plant (dm?) at 75 days old of maize as
affected by the interaction between maize hybrids
and plant densities in combined analysis..............

57

14

Leaf area index (LAI) at 45, 60 and 75 days old of
maize as affected by sowing dates, hybrids and
plant densities as well as their interactions during
2017 and 2018 seasons and their combined analysis.

58

15

Leaf area index (LAI) at 60 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis..............

63




\Y

No.

Title

Page

16

Leaf area index (LAI) at 75 days old of maize as
affected by the interaction between maize hybrids
and sowing dates in combined analysis................

63

17

Leaf area index (LAI) at 75 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis..............

65

18

Leaf area index (LAI) at 75 days old of maize as
affected by the interaction between maize hybrids
and plant densities in combined analysis.............

65

19

Total plant dry weight (g) at 45, 60 and 75 days old
of maize as affected by sowing dates, hybrids and
plant densities as well as their interactions during
2017 and 2018 seasons and their combined analysis.

66

20

Total plant dry weight (g) at 60 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis..............

70

21

Total plant dry weight (g) at 75 days old of maize as
affected by the interaction between maize hybrids
and sowing dates in combined analysis...............

70

22

Total plant dry weight (g) at 75 days old of maize as
affected by the interaction between sowing dates
and plant densities in combined analysis.............

71

23

Total plant dry weight (g) at 75 days old of maize as
affected by the interaction between maize hybrids
and plant densities in combined analysis..............

71




VI

No.

Title

Page

24

Plant height and first ear height of maize as affected
by sowing dates, hybrids and plant densities as well
as their interactions during 2017 and 2018 seasons
and their combined analysis..............................

73

25

Plant height (cm) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis..........................

77

26

First ear height (cm) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis..........................

77

27

Ear length and diameter of maize as affected by
sowing dates, hybrids and plant densities as well as
their interactions during 2017 and 2018 seasons and
their combined analysis..................ccooiii,

78

28

Ear length (cm) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis..........................

83

29

Ear diameter (cm) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis.........................

83

30

Number of rows/ear and number of grains/row of
maize as affected by sowing dates, hybrids and
plant densities as well as their interactions during
2017 and 2018 seasons and their combined analysis.

84

31

Number of rows/ear of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis.........................

88




Vil

No. Title Page
32 | Number of grains/row of maize as affected by the

interaction between sowing dates and plant

densities in combined analysis......................... 88
33 | Grains weight/ear, shelling percentage and 100-

grain weight of maize as affected by sowing dates,

hybrids and plant densities as well as their

interactions during 2017 and 2018 seasons and their

combined analysis............ccooiiiiiii i, 89
34 | Shelling percentage (%) of maize as affected by the

Interaction between maize hybrids and sowing dates

in combined analysis.............cocoiiiiiiiiii 93
35 | 100-grain weight (g) of maize as affected by the

Interaction between maize hybrids and sowing dates

in combined analysis..............ooooiiiiiiia, 93
36 | Shelling percentage (%) of maize as affected by the

interaction between sowing dates and plant

densities in combined analysis......................... 94
37 | 100-grain weight (g) of maize as affected by the

interaction between maize hybrids and plant

densities in combined analysis.......................... 94
38 | Ear, grain and stover yields/fed of maize as affected

by sowing dates, hybrids and plant densities as well

as their interactions during 2017 and 2018 seasons

and their combined analysis............................ 95
39 | Ear yield (t/fed) of maize as affected by the

interaction between maize hybrids and sowing dates

in combined analysis.............coccoiiiiiiii 100




Vil

No. Title Page
40 | Grain yield (t/fed) of maize as affected by the
interaction between maize hybrids and sowing dates
in combined analysis.............o.ooiiiiiiiiiiin 100
41 | Stover yield (t/fed) of maize as affected by the
interaction between maize hybrids and sowing dates
in combined analysis. 101
42 | Ear yield (t/fed) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis......................... 101
43 | Grain yield (t/fed) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis......................... 102
44 | Stover yield (t/fed) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis.......................... 102
45 | Ear yield (t/fed) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis......................... 103
46 | Grain yield (t/fed) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis.......................... 103
47 | Stover yield (t/fed) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis.......................... 104




IX

No.

Title

Page

48

Biomass (biological) yield/fed and harvest index
(HI) percentage of maize as affected by sowing
dates, hybrids and plant densities as well as their
interactions during 2017 and 2018 seasons and their
combined analysis.............cocooiiiii

106

49

Biomass vyield(t/fed) of maize as affected by the
interaction between maize hybrids and sowing dates
in combined analysis.............coooiiiiiii

111

50

Harvest index (HI %) of maize of maize as affected
by the interaction between maize hybrids and
sowing dates in combined analysis.....................

111

51

Biomass yield(t/fed) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis...........................

112

52

Biomass yield(t/fed) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis..........................

112

53

Crop index (Cl) percentage and migration
coefficient (MC) of maize as affected by sowing
dates, hybrids and plant densities as well as their
interactions during 2017 and 2018 seasons and their
combined analysis.............coooiiii

113

o4

Crop index (ClI %) of maize as affected by the
interaction between maize hybrids and sowing dates
in combined analysis..............coocviiiiii e,

118




X

No.

Title

Page

55

Migration coefficient (MC) of maize as affected by
the interaction between sowing dates and plant
densities in combined analysis.........................

118

56

Relative photosynthetic potential (RPP) of maize
biomass, grains and straw as affected by sowing
dates, hybrids and plant densities as well as their
interactions during 2017 and 2018 seasons and their
combined analysis.............cooiiiiiiiiii i

119

57

Relative photosynthetic potential (RPP) of maize
grain (g/LAl) as affected by the interaction between
maize hybrids and sowing dates in combined
ANAlYSIS. ...

123

58

Relative photosynthetic potential (RPP) of maize
biomass (g/LAI) as affected by the interaction
between sowing dates and plant densities in
combined analysis.

123

59

Relative photosynthetic potential (RPP) of maize
straw (g/LAl) as affected by the interaction between
sowing dates and plant densities in combined
ANALYSIS. ...

124

60

Relative photosynthetic potential (RPP) of maize
biomass (g/LAIl) as affected by the interaction
between maize hybrids and plant densities in
combined analysis.............ccooiiiiii

124




Xl

No.

Title

Page

61

Oil and crude protein percentages in maize grains as
affected by sowing dates, hybrids and plant
densities as well as their interactions during 2017
and 2018 seasons and their combined analysis.....

126

62

Oil percentage (%) in maize grains as affected by
the interaction between maize hybrids and sowing
dates in combined analysis............................l.

130

63

Crude protein percentage (%) in maize grains as
affected by the interaction between sowing dates
and plant densities in combined analysis.............

130

64

Oil and protein yields/fed of maize as affected by
sowing dates, hybrids and plant densities as well as
their interactions during 2017 and 2018 seasons and
their combined analysis...................coooin Ll

131

65

Oil vyield(t/fed) of maize as affected by the
interaction between maize hybrids and sowing dates
in combined analysis...............coooiiiiiii

135

66

Protein yield(t/fed) of maize as affected by the
Interaction between maize hybrids and sowing dates
in combined analysis...............coooiiiiiiin

135

67

Oil vyield(t/fed) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis...........................

136

68

Protein vyield(t/fed) of maize as affected by the
interaction between sowing dates and plant
densities in combined analysis..........................

136




Xl

No. Title Page

69 | Oil vyield (t/fed) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis........................... 137

70 | Protein vyield (t/fed) of maize as affected by the
interaction between maize hybrids and plant
densities in combined analysis........................... 137




