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Abstract: Intwo field experiments were carried out at Gemmeiza (Gharbia governorate) and Sids (Bani Sweif
governorale) Agricultural Research Stations in summer season of 2004, eight parental inbred lines, i.e. Gm.2,
Gm4, Gm.14, Gm 18, Gm2l Gm.22, Gm.27 and Sd.63, as well as seven Gemmeiza single crosses, i.e.
Gm21, Gm22, Gm.23, Gm.24, Gm.25, Gm.26 and Gm.27 to study growth and yield analysis in these
genotypes. The obtained Results revealed that Significant differences were obtained between the parental
inbred linesand their seven maize single crosses under study for all eight of thein growth parameters at 55,
70 and 85 days after planting except for number of active leaves/ plant at 55 and 85 days, SLA at 85daysand
number of ears / plant at 70 days after planting, which werein significant . Plant grain yield and most of its
component characters were significantly differed among the eight inbred lines and their seven single crosses
under study. Number of daysto 50 % of silking and polling were significantly differed between the fifteen
genotypes under study. Harvested maize grain yield can beincreased by growingsingle crosses21, 24,25, 26
and 27 that characterized by their highest mean values from growth characters and grain yield and its
components compared with the parental eight inbred lines and the other two Gemmeiza single crosses 22

and 23.
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INTRODUCTION

Genotypesdifferencesingrowth characters and grain
yield and its components of maize crop may enable plant
breeders to select for most promising combiners in their
breeding programs. Maize growers can select the good
hybrids such as single and three way crosses. Maize
cultivars differed in growth characters™*® . In addition,
maize genotypes differed in grain yield and its
components#%2,

The aim of this work is to investigate growth and
yield analysis of eight parental inbred lines as well as
their seven single crosses of white maize.

MATERIALSAND METHODS

Fifteen different white maize genotypes were used in
this study i.e eight female and male parental inbred lines
aswell asseven single crosses (see Table 1) .

All of these genetic materids in (Table 1) except
male inbred line Sids 63were developed at Gemmeiza
Agricultural Research Station during the period from
1983 to 1995 summer seasons by S.E. Sadek et al,
national maize breeding program, Field Crops Research
Institute (FCRI), Agricultural Research Center (ARC),

Ministry of Agriculture, Egypt. These fifteen genotype
were planted in summer season of 2004 at both
Agricultura Research Stations, Gemmeiza (Garbia
governorate or middle deltaregion) and Sids (Bani Sweif
or middle Egypt region) in crossing Blocks and
demonstration fields in two field experiments,
Randomized Complete Block Design (RCBD) with six
replications. Three replicates were assigned for growth
analysis and theothersforgrainyieldandits components.
The experimental unit consisted of seven row each of five
meters length and 70 cm in width. Maize kernels were
planted in hills 25cm apart at arate of 12 kg/fed. Normal
cultural practices of growing maize, i.e fertilization,
irrigation and weed control... etc were done as
recommended. Plants were thinned to one plant per hill
before the first irrigation. Nitrogen fertilizer rate was 120
kg N/fed. in the form of urea (46 % N ) and was applied
in two equal doses before the first and second irrigation
(21and 35 days after sowing ). Planting dates were 15th
June in season of 2004 at both Gemmeiza and Sids
Stations, and 18th of respectively. Thefollowing growth
attributes were recorded on three samples of fiveguarded
plants, each was taken randomly at 55, 70 and 85days
after planting; plant height “cm”, stem diameter “cm”,
number of active leaves/plant, number of ears/plant,
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Table 1: Genetic used materials.

Single Cross name Parents
femae male

Gm.21 Gm.2 Sd. 63
Gm.22 Gm.21 Sd.63
Gm.23 Gm.4 Sd. 63
Gm.24 Gm.18 Sd. 63
Gm.25 Gm.14 Sd. 63
Gm.26 Gm.22 Sd. 63
Gm.27 Gm.27 Sd.63

Gemmeiza= (Gm.), Sids=(Sd.)

stem + sheats dry weight “g/plant”, blades dry weight “
g/plant”, ears dry weight “g/plant”, 4th leaf blade area
“cm?” and blades area “ cn¥/plant “ were calculated
according to the method described by Bremner and
Taha*®. Specific leaf weight “ mg/cn?” (SLW) was
estimated according to the method described by Pearce
et al™, meanwhile, leaf areaindex ( LAl ) was calculated
as Watson™!. Furthermore, number of days to 50 %
silking and plant polling were recorded.

At harvest date, kernels, straw and biological yields
per plant, number of ears/plant, ear height “cm”, ears
weight/plant “g”, ear length “cm” , ear diameter “ cm*“,
number of rows/ear, number of kernels/row and 100
kernels weight “g”, were determined from the middle
rows of the plot for ten guarded plants. Moreover,
Relative Photosynthetic Potential  ( RPP) for biological
and grain yields and vegetative organs were estimated
according to the method described by Vidovic and
Pokorny!*®, Again, crop index and harvest index, as well
as, migration coefficient were calculated according to
Abdel-Gawad et al ™",

Combined analysis of the two growing seasons data
was carried out according to procedure outlined by
Snedecor and Cochran™®. For comparison between
meansL.S.D. at 5% level was used.

RESULTSAND DISCUSSIONS

A- Growth analysis : There weresignificant differences
between the eight parental Gemmeizainbred lines, Gm.2,
Gmd4, Gm.14, Gm.18, Gm.21, Gm. 22, Gm.27 andSd.63,
as well as the seven white Gemmei za single crosses under
study 21, 22, 23, 24, 25, 26 and 27 in growth characters,
i.e. plant height, stem diameter, stem + sheets dry
weight/plant, blades dry weight/plant, ear dry weight per
plant, 4" leaf blade area, blades arealplant, LAl and SLW
at 55, 70 and 85 days after planting, as well as, number
of plant active leaves at 70 days, number of ears/plant at
85 days, and SLA at 55 and 70 days after sowing
(Table 2). Plant height, stem diameter, number of active
leaves/plant, blades dry weight/plant, 4th |eaf blade area,
blades area/cn? and LAl increased up to 70 days after
planting and decreased at 85 days after planting,
meanwhile, number of ears/plant and ears dry
weight/plant tended to increasewith advance of ageup to
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85 days after planting. Data illustrated in Table (2)
indicated that SC.24 had the highest maize plant height at
55, 70 and 85 days, plant ears dry weight, blades area per
plant and LAI, meanwhile, SC.25 proved to have the
greatest mean values from stem diameter, number of
activeleaves/plant, stem+ sheetsdry weight/plant,blades
dry weight/plant, and 4" leaf blade area, compared with
the parental eight inbred lines Gm.2, Gm.4, Gm.14,
Gm18, Gm.21, Gm.22, Gm.27 and Sd.63, as well as the
other single crosses. 21, 22, 23, SC24, 26 and 27
respectively. Regarding number of ears/plant, SLW and
SLA we can be concluded that inbred line Gm.18 at 70
days and Gm.14 at 85 days proved to have the greatest
values from number of ears/plant, Gm-2gavethe greatest
S W at 55 days, meanwhile, inbred lines Gm.18, Gm.22
produced the highest SLA at 70 days as, compared with
other genotypes under study; lines Gm.2, Gm.4, Gm.14,
Gm.21, Gm.27, Sd.63, as well as single crosses SC.21,
SC22, SC23, SC.24, SC.25 SC.26 and SC.27
respectively (Table 2). With respect to number of daysto
50 % silking and number of days to 50 % polling, Gm.2,
Gm.18 and Sd.63 had the greatest values from these to
measurements compared with the other parental inbred
lines; Gm4, Gm.14, Gm.21, Gm.22, Gm.27, as well as
the single crosses 21, 22, 23, 24, 25, 26 and 27. (Table
3).The genotypes differences in growth attributesin this
study are in harmony withthoseobtained by Gardner et!”,
Beavenuti and Belloni®?, Ahmed and Sadek®®, Sadek et
al, Saneoka ™, Clarck et al'®, Sundy et al' Zaki et al®®
,Ahmed and Hassanein!® and B-Koomy ™. In addition,
the differences between maize genotypes herein may be
attributedtothe photosynthateic activity intheleaves,i.e.
internal factor and/or to the differences in light
distribution on leaf surface of the crop canopy resulted
from differences in leaf arrangement and to the
differences in chlorophyll content and photosynthesis
enzymes activity®® to the differences in stomatal
conductance values! **%,

B- Yield and its components: There were significant
differences between the eight parental inbred lines Gm.2,
Gm4, Gnl4, Gm.18, Gm.21l, Gm.22, Gm.27, Sd.63and
the seven white Gemmeiza single crosses 21, 22, 23, 24,
25, 26 and SC-27 in plant height, ear height, ear length,
earsdry weight/plant, number of kernels/row, 100 kernel
weight,grainyield/ plant aswell as; straw and biol ogical
yields/plant, RPPR,, , RPR,, and RPP,, ( Table3). On the
other hand, the differencesin number of ears/plant failed
to reach the significant level at 5 %. Moreover, data
reportedin ( Table 3) revealed that the inbred line Gm-2
had the highest value from 100 kernels weight and
migration coefficient, among the studied inbred lines
meanwhile, Gm-18 gave the greatest RPP,,, among the
studied lines, whereas, Gm.27, significantly exceeded the
other inbred lines Gm.2, Gm.4, Gm.14, Gm.18, Gm.21,
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Table2: Genotypes differences between the parental eight white inbred lines and their seven maize single crosses in growth parameters. (Average
of Gemmeiza and Sids location 2004 summer seasons).

Age LineGm LineGm LineGm LineGm LineGm LineGm LineGm LineSd SC C C C C C C L.SD.
2 14 18 21 22 27 63 21 22 23 24 25 26 27 at 5%
Level
Plant height “cm”
55 14000 12833 153.33 116.67  116.67 98.33 15333 121.00 20167 199.17 200.83 21834 20500 19750 204.17 461
70 14500 19333 162.20 17117 17117 192.00 21000 180.00 25750  267.50 265.00 29333 290.00 25583 27417 6.02
85 135.00 188.34  151.60 165.00  165.00 180.10 205.00 164.17 247.50 250.00 264.17  275.83 268.34  241.67 266.33 4.25
Stem diameter “cm
55 223 222 247 247 247 243 233 2.40 227 2.40 225 245 2.90 232 2.60 0.02
70 2.60 2.30 247 267 267 247 270 243 2.60 2.60 258 267 317 3.00 3.00 0.04
85 2.14 2.27 2.40 2.38 2.38 2.17 2.58 2.39 2.27 2.27 2.40 2.49 2.67 2.53 2.60 0.03
Number of active leaves/plant
55 14.00 12.33 14.00 14.00 14.00 12.67 14.00 12.50 16.00 15.33 15.50 15.50 16.67 15.83 16.00 ns
70 15.00 13.00 15.33 15.33 15.33 13.33 15.33 13.50 17.33 16.67 18.00 18.00 18.33 18.00 18.00 0.33
85 10.67 11.40 12.17 11.67 11.67 11.00 12.84 11.83 12.50 12.00 12.83 13.00 14.00 12.83 13.00 ns
Number of ears/plant
55 - - - - - - - - - - - -
70 1.00 1.00 121 2.00 1.00 1.00 1.00 1.00 117 1.18 1.03 1.33 111 1.05 117 ns
85 137 121 167 1.67 125 120 167 1.00 133 1.33 119 11.39 119 117 1.45 0.05
Stem + sheats dry weight “ g/plant”
55 82.00 12841  131.93 12767  127.67 133.00 14250 11793 14410 149.73 15425 152.83  160.80  155.96 149.33 4.52
70 106.67 156.06 17533 153.33  153.33 140.00 15867 15268 159.20  161.00 16450 162.66 179.00 165.17 160.00 2.82
85 96.67 12344 130.00 12333 12333 10000 12850 11867 13340 13640  130.00 13450  140.00 13341 13648  3.14
Blades dry weight “g/plant”
55 27.33 35.36 31.63 31.33 31.33 31.00 31.00 30.42 34.77 37.58 39.16 41.32 47.26 40.33 44.16 1.20
70 30.43 39.93 36.00 35.90 35.90 35.80 37.17 41.03 40.84 43.37 44.34 48.50 54.67 46.67 50.49 2.56
85 24.24 33.97 27.20 22.03 22.03 22.52 31.01 30.46 36.27 41.19 42.80 43.17 44.10 43.04 43.49 0.48
Ears dry weight “g/plant”
70 - 26.3 - 18.03 26.67 - 64.94  60.00 6189 7000 7333 6500 7266 172
85 25.00 53.59 63.34 51.67 56.67 56.67 45.00 33.33 86.67 76.67 83.33 96.67 103.34  93.67 96.67 2.86
4th leafe balde area“cm™
55 306.00 37589 363.55 361.27  450.10 409.80 419.00 45010 43472  393.71 42737 47644 48282 477.00  477.68 12.15
70 482.49 54450 445.90 47250 578.59 490.78 514.93 501.75 642.00 567.50 551.88  609.55 670.48 606.19 623.47 9.38
85 358.13  450.43  437.19 407.12  480.99 383.43 464.06 46342 551.04  468.74 49410 50866 52741 498.75  516.68 3.24
Blades area “cm?/plant”
55 342720 5390.27 4071.76 404622 5523.63 415373 4692.80 5400.00 5470.34 482850 5390.53 62458 5907.86 6040.73 6179.27 11.35
70 5703.89 6461.00 546852 5794.74 6501.12 523368 631510 6312.00 7654.26 7568.20 8244.80 9289.7 7938.44 7929.14 814256 11.17
85 3821.25 5642.16 425648 3800.87 4967.90 3374.84 4766.82 5354.05 607555 539643 6344.24 69534  6599.38 6577.05 6634.17 18.82
Leaf areaindex
55 1.96 3.08 233 231 3.16 237 2.68 3.09 313 2.76 3.08 357 337 3.45 353 0.01
70 326 3.69 312 331 371 2.99 361 3.61 437 4.32 4.71 531 4.54 453 4.65 0.03
85 218 322 243 217 2.84 1.93 272 3.06 3.47 3.08 3.63 3.97 3.77 3.76 3.79 0.06
Specific leaf weight “mg/cm™
55 797 6.56 07 7.74 5.55 7.66 6.82 5.63 6.63 7.16 7.26 6.99 757 6.68 715 0.12
70 533 6.18 6.58 6.20 541 6.84 5.89 5.60 534 573 5.38 6.11 5.88 5.89 6.20 0.08
85 6.34 6.02 6.39 5.87 6.34 6.67 6.51 5.69 597 7.63 6.75 6.54 6.34 6.54 6.56 0.11
Specific leaf area“cm?’cm™
55 0.014 0.024 0.015 0.020 0.026 0.024 0.017 0.026 0.016 0.014 0.015 0.016 0.015 0.017 0.016 0.003
70 0.022 0.019 0.020 0.025 0.200 0.023 0.017 0.200 0.017 0.016 0.018 0.015 0.020 0.018 0.016 0.001
85 0.016 0.017 0.014 0.013 0.016 0.013 0.012 0.019 0.014 0.012 0.014 0.014 0.015 0.016 0.013 n.s

Gm.22 and Sd.63 in plant height, ear height, number of
ears/plant, ears dry weight/plant, ear length, number of
rows/ear, grain yield/plant, straw yield/plant biological
yield per plant., RPP,, and RPP,,, . On the other hand,
Gm.22 characterized by its higher number of kernel/row
compared with the other four inbred lines under study.
Furthermore, SC.24 significantly out yielded the other

357

genotypes under this study, i.e. inbred lines Gm.2,
Gm.14, Gm.18, Gm22, Gm.27and single crosses 21, 22,
23, 24, 26 and 27 in plant grain yield, ears dry
weight/plant, number of kernels'row, 100 kernels weight
and grain yield/plant and/or fed, strawyield/plant, RPR,,
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Table3: Genotypesdifferencesbetween parental white maize inbredlinesandtheir sevensingle crossesinyieldanditscomponents (A verage of Gemmeiza and Sidslocationsinsummer season

of 2004 and 2004 seasons).

Yield and its Gm Gm Gm Gm Gm Gm Gm Sd C C C C C C e L.SD.
Components 2 4 14 18 21 22 27 63 21 22 23 24 25 26 27 at 5%
Plant height “cm” 12900 17840 15150 159.00 17028 129.00 209.00 13950 20650 231.50 256.50 26150 272.00 260.50 270.55 Ii.z\;el
Ear height “cm” 64.00 75.00 7950  89.00 74.50 59.50 11650  80.00 11400 12450 13750 13750 14350 13750 14050 1.26
No. Of ears/plant 1.00 1.30 1.30 110 1.70 1.00 1.90 1.00 110 1.30 150 110 110 1.30 150 ns
Earsdry weight “g/plant”  58.00 98.00 7100 8200 99.00 60.00 146.00  95.00 222 16400 192.00 262 255.00 23200 260.00 1.86
Ear diameter “cm” 3.30 4.10 4.20 3.60 4.35 3.00 4.10 3.40 4.80 441 4.60 4.05 4.39 451 4.75 0.18
Ear length “cm” 8.90 13.70 13.50 16.80 14.10 13.50 17.90 10.20 19.00 19.30 19.50 21.50 2120 19.90 2167 051
No. Of rows/ear 12.20 11.60 10.50 12.30 10.20 13.00 13.20 12.20 14.10 12.40 13.20 14.00 13.80 13.40 1320 019
No. Of kernels/row 14.40 20.40 1770  17.90 20.00 25.00 15.90 22.20 359 2660 3070 392 3762 3698 3820 055
100 kernels weight “g” 34.18 23.90 2934 3317 24.44 17.45 25.30 18.42 3439 2559 3321 3781 3503 3470 3583 073
Kernelsyield “g/plant” 40.72 97.02 57.00 54.50 93.70 45.90 96.37 85.90 1834 126.30 14659 209.85 201.60 186.34 203.74 3.42
Straw yield “g/plant” 94.00 15800 14200 19400 17000 14834 21400 18300 33200 31200 356.00 420 436.00 337.00 434.00 1.80
Biological yield “g/plant”  134.72 25502 199.00 24850 26370 19424 31037 27390 47859 43830 53940 637.60 629.85 52334 637.74 270
Kernel yield “ton/fed” 0.69 131 0.97 0.93 154 0.78 164 0.87 312 275 2.89 357 343 317 3.46 0.14
Straw yield “ton/fed” 2.088 2.850 2224 3298 3.230 2522 3.638 1.670 5644 5304 6052 6142 6140 5729 6378 0.160
Biological yield “ton/fed”  2.780 4.160 3193 4225 4.770 3.302 5.276 2.540 8536 8051 9170 9839 9707 8897 9.842 0.032
Migration coefficient 0.554 0.420 0.477 0.330 0.390 0.309 0.405 0.440 0.401 0.374 0.412 0.400 0416 0443 0.408  0.005
RPP, “g/ILAI" 18.68 31.80 23.46 25.12 32.99 35.31 35.43 28.07 4224 41.01 50.52 53.47 52.86  49.56 5376 013
RPP,, “g/ILAI" 61.80 83.62 8189 11452 9285 100.64 11411 6144 137.92 14232 14860 169.12 158.65 139.19 168.27 0.46
RPP,, “g/ILAI" 43.12 51.82 5843  89.40 59.86 65.33 78.68 3337 9568  101.30 9808 11565 10579 89.63 11451 054
No. Of daysto 50 % of 69.50 69.00 61.00 70.00 67.00 67.00 67.50 70.00 61.00 61.00 61.00 61.00 5850 61.00 6250 0.92
plant silking

No. Of days to 50% of 71.00 67.00 6100  70.50 66.00 69.00 68.50 71.00 6100 61.00 6100 61.00 5800 6050 6200 ns

plant polling

and RPR,, mean white, SC.27 exceeded the other
genotypes under study in biological yield/plant, straw
yield/fed, biological yield/fed. and RPP, , SC21
produced the greatest ear diameter, however, howev er,
number of rows/ear,Gm.2 exceeded the other eleven
genotypes under this study in migration coefficient.
Theresults of genotypes differencesinyield and its
components may be due to the differences in genetic
structure between the fifteenmaize genotypes in this
study, and to the widdly differences between maize
genotypes for mineral concentrations®, also to the
differencesin light distribution of leaf surface of the crop
canopy resulted from the differencesin leaf arrangement
and to the differences in chlorophyll content and
photosynthesis enzymesactivity****and the differences
in stomatal conductance values™®?%, in addition, to the
differences between genotypes in partitioning of
photosynthates towards economic yield!®® . Moreover,
the significant superiority of the white maize single
crosses 21, 24, 25, 26 and 27 than the other two single
crosses 22, 23 may be due to that the highest yielding
cultivars had more vigorous system for generation
reducing potentials during plant growththan did theless
productive genotypes and the higheryielding genotypes
had a higher photosynthetic electron transport chain
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potential, which is a genetical character, than the lower
yielding genotypes'®. Again, their greatest number of
kernels may be causeof their large yield as such ears are
more effective sink for the carbohydrate synthesized in
the leaves with fewer and larger kernels'?2,

It is note worthy to mention that the genotypes
differencesinyield and its componentsin this study are
in harmony with the results obtained by Costa and
Campos™, Ahmed and Sadek®™, Sadek et al', Begna
et al™@ Zaki et al®, Ahmed and Hassanein® and
El-Koomy 19,
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