


RESULTS AND DISCUSSION

The present study was designed to find out definite
distinguished characters of maize genotypes under tests, in order
to furnish such information to the maize breeders and the field
inspectors. The breeder requires these data in the evaluation
course of their programs. In addition, it serves as a true witness
in any clain with respect to the course of breeder's right. Field
inspectors require such precise information to have recognizable
characters of the variety of crops under inspection so that
standard of purity will be achieved properly. This could be
carried out directly in the field or by taking samples for
laboratory analyses. Certain morphological characters and
biochemical aspects were studied to furnish the necessary data

in this respect.

I- Morphological characteristics

A- Quantitative characteristics

I-Tassel characteristics
The comparison among number of primer late branches of
the studied maize genotypes are presented in Table (1). It
revealed that the inbred line S.34 (20.48) had the greatest
significant number of primer late branches. While the inbred line
(G.4°(6.68) had the lowest number of primer late branches. The

other maize inbred lines had in between values and which not
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differ significantly between the inbred lines G.22 (12.62) and
G18(12.38).

Whereas, single crosses S.C.13 (17.95) had the greatest
significant number of primer late branches. While, the lowest
value was noticed for S.C11 (14.90). The other single crosses
had in between values which did not differ significantly between
the single crosses S.C.10 (17.35), S.C.12 (17.15) as well as
between S.C.14 (16.08) and S.C.15 (15.98).

The Three-way crosses recorded the greatest number of
primer late branches, where T.W.C.310 showed of the highest
value (21.25) and the other variation did not differ significantly
between the other tested Three-way crosses. These results are
agreement with those obtained by Revilla and Tracy (1995) and
Galareta and Alvarez (2001).

Results in Table (1) showed that the studied maize
genotypes differ significantly in length of main axis above the
lowest side branches (cm). The inbred line G. 27 had the greatest
value (37.08cm), whereas the inbred lines G.14 had the lowest
value (22.25 cm). The other maize inbred lines had in between
values.

Nevertheless, single cross S.C.12 (45.60 cm) had the
greatest significant length of main axis above lowest side
branches, and the lowest value was for the S.CI3 (35.00cm). The
other single crosses were of intermediate values.

Regarding the Three-way crosses, the greatest length of
main axis above lowest side branches was recorded by
T.W.C314 (42.51). Meanwhile, the lowest vale was recorded
for T.W.C. 326 (32.69 cm). The other maize Three-way crosses
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had in between values which did not differ significantly as for
T.W.C. 310 (39.68 cm) and TW.C. 325 (39.46 cm). Also,
significant differences werce noticed between T.W.C. 311 (38.40
cm), T.W.C. 326 (32.69cm) and T.W.C. 327 (37.75 cm) as in
descending Table (1)

The comparison among the length of main axis above
upper side branches (cm) of the studied maize genotypes arc
presented in Table (1). The inbred lines G.27 (31.52 cm) had the
greatest significant length of main axis above upper side
branches. Whereas, the inbred lines G.14 (17.02) had the lowest
one. The other maize inbred lines were of intermediate values
and did not significantly differ from the inbred lines G.4
(23.08cm), S.7 (23.45 cm), G.2 (20.83cm), and G22 (21.25cm).

Concerning the single crosses, S.C.13 (29.78 cm) and
S.C.15 (29.32 c¢m) had the greatest significant length of main
axis above upper side branches. But the lowest values were
recorded by S.C10 (27.37 cm) and S.C.12 (29.59 cm). The other
single crosses passed in between values for this studied trait.

The three-way cross recorded the greatest number for the
length of main axis above upper side branches which was by
T.W.C.311 (30.20 cm), and the lowest value was obtained by
T.W.C. 325 (25.50 cm). The other maize Three-way crosses had
i between values which did not differ significantly between
T.W.C. 325 (25.50cm ) and T.W.C. 327 (25.67cm). In
conclusion there are some differences between genotypes in the
length of main axis above upper side branches, but this character

was not usually clear for some of the studied genotypes.

/
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Genotypes  differed significantly in length of side
branches as it clear in Table (I). The inbred lines G.27
(27.02cm) and S.34 (27.35cm) had the greatest values. Whereas,
inbred lines G.14 had the lowest one (14.00 cm). The other
maize inbred lines were of intermediate values,

Nevertheless, single cross S.C.13 (30.43 ¢cm) showed the
greatest significant length of side branches, whereas the lowest
value was noticed by S.C12 (22.28cm). The other single crosses
exerted in between values which Wwas not significant between the
single crosses S.C.11 (28.09 cm) and S.C. 15 (27.87 cm).

Regarding Three-way cross, the greatest length of side
branches was recorded by TW.C.314 (32.67 ¢cm) and T.W.C.
326 (32.65 cm). While, the lowest vales were obtained by
T.W.C. 310 (30.14 cm) and T.W.C. 325 (29.36 cm). The Three-
way crosses 311 (31.77cm) and T.W.C. 327 (31.18cm) were of
in between values, These confirm what was found by Galareta
and Alvarez (2001).
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Table (1) Tassel characteristics (stage 65- 71 day) combined
over the two studied seasons 2001 and 2002.

Number of Length of Length of Length of
Genotype primer late main axis main axis side
branches above lowest above upper  branches
side branches side
branches
Inbred line [ s [( 1) P

Gemmeiza 2 16.68 2593 F 20.83 ¢ 19.00 ©
Gemmeiza 4 6.68' 2483 ¢ 23.08 ¢ 16.50"
Gemmeiza 14 13.55F 22254 17.02" 14.00
Gemmeiza 18 12386 27.50°F 2025 23.32°€
Gemmeiza 21 728" 30.28 €© 21.75°F 20.55°F
Gemmeiza 22 12.62 ¢ 25.08 ¢ 21256 18.00 "
Gemmeiza 27 10.85 " 37.08% 31.524 27.02*
Gemmeiza 30 18.67° 30.12° 27.38° 2495°
Sids 7 15.13° 27.50F 2345F 21.60°F
Sids 34 2048 % 32.67° 26.17 ¢ 27354
Sids63 13.03F 30.65°€ 24.48° 22:22°

Parent Single cross
$.7 xS.63 S.C.10 17.35° 4149°€ 27.37° 29.87°
$.7x G4 S.C. 11 14.90° 39.69° 28.71° 28.09°
8.7 xG.21 S.C.12 17.15° 45604 27.59° 2228F
G.4xG30 S.C.13 17.95% 35.00°F 29.78 * 3043 %
$.7x G.30 S.C. 14 16.08 © 42.19°® 28.08 € 2870 €
S.63 x G.30 S.C. 15 1598 ¢ 3649 ° 29.32% 27.87°

Three-way cross

S$.34xS.7x 863 | T.W.C.310 21:25* 39.68 % 26.50° 30.14 €
S.34x G.2x S.63 | T.W.C. 311 17.63 ® 38.40° 3020 % 31.77°8
S.7x G.18x$.63 | T.W.C. 314 16.69® 4251* 2935° 3267 %
$.7x G.14x .63 | T.W.C. 325 1648 ° 39.46 ° 2550° 2936°€
§.7x G.22x $.63 | T.W.C. 326 16.48 ® 3269° 2783°¢ 32.65°
S.7x G.27x S.63 | T.W.C. 327 16.85" 37.75° 25.67F 31.18°
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2- Plant characteristics

Data in Table (2) show that the inbred line G.30 had the
longest plant length (cm) with an average of212.2 cm, while the
inbred line G.2 had the shortest plants with an average of 114.5
cm.  Both inbred lines G.4 (181.5cm) and G.21(181.2cm)
expressed in between plants height .

Significantly difference in plants were noticed among all
of the single crosses. The tallest plants were obtained by S.C. 15
(317.1 em) and the shortest plant was S.C12 (256.2 cm). The
other single crosses had in between tall values.

The Three-way crosses T.W.C. 325 (259.1 cm) recorded
the tallest plants but T.W.C.326 (259.1 cm) proved to be of the
shortest plants.

From the above mentioned results. it could be concluded
that plant length character could be useful parameters for
identifying some maize genotypes.  These results are in
accordance with that was obtained by Scapim et al, (1995),
Soliman et al. (1995), El-Batal et al.,(1996), Galarreta and
Alvarez (2001), Katta and Abd El-Aty (2001) and Nawar ef
al.(2002).

Results in Table (2) showed significant differences
between the studied genotypes in the ratio: height of insertion of
upper ear to plant length. It is clear from the same table that the
highest value was obtained by the inbred lines G.14 (0.49), G.22
(0.50) and G.27(0.51). In contrast, the lowest ratio height in
insertion of upper ear to plant length (0.38) was obtained for the
inbred line G.2. These results indicated that ratio height of

R
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insertion of upper ear to plant height could be a useful tool for
identifying the studied inbred lines. According to this character,
inbred lines could ranked as follows: G27, G.22, G.14, G.18,
S.34, G.30, G4, S.63, G.21, S.7 and G.2.

Among all of the studied single crosses, the highest
value was recorded by S.C. 12 (0.66) and the lowest value was
by S.C11 (0.55 ), and the other single crosses had in between
values of such studied trait. These results indicated that the ratio:
height of insertion of upper ear to plant height could be
pervading as a tool for identifying between the studied single
crosses. It could be safe to rank the studied, single crosses
according this character as follows: S.C.12, S.C. 14, 5.C.10,
8.C.15; 5:C11,and $S.C13.

Concerning the Three-way cross, the highest value, for
the ratio: height of insertion of upper ear to plant length, was
recorded for T.W.C. 326 and T.W.C. 314 (0.52 for either one),
but T.W.C.325 recorded to the lowest one (0.43). Again these
results indicated that the ratio: height of insertion of upper ear to
plant height could be a good parameter for identifying between
the studied T.W.C. which could be arrange according this
character as follows: T.W.C.326, T.W.C.314, T.W.C.327,
T.W.C.310, T.W.C.311 and T.W.C.325. The variation between
the studied maize genotypes in ratio height of insertion of upper
ear to plant height could be very much related to genetic makeup
of the genotypes during growing. Similar results was reported
by El-Batal et al. (1996).

_—
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Table (2) plant characteristic ((stage 71 day) combined
over the two seasons 2001 and 2002.

Ratio
Plant Length height of insertion of
Genotype cm upper
car to plant length
Inbred line

Gemmeiza 2 1145 038"
Gemmeiza 4 181.5F 042°
Gemmeiza 14 1448 ¢ 0494
Gemmeiza 18 14787 0.44°
Gemmeiza 21 1812F 0.40
Gemmeiza 22 136.5 " 0.50*
Gemmeiza 27 196.5°€ 0.51%
Gemmeiza 30 21224 042°¢
Sids 7 183.8° 0.39 °¢
Sids 34 205.8 " 0.44°8
Sids63 134.2! 0.4]

Parent Single cross
S.7xS.63 S.C.10 307.2°% 0.57°¢
STxG.4 S.C. 11 286.1° 0.55F
S.7xG.21 S.C. 12 256.2°F 0.66*
G.4xG.30 S.C.13 288.6°€ 0.54F
S.7xG.30 S.C. 14 2805°F 0.63°"
S.63 x G.30 S.C. 15 317.1 4 0.56°

Three-way cross

$.34x 8.7x S63 T.W.C. 310 276.8° 0.48°®
S.34x G.2x S.63 | T.W.C. 311 288.0° 0.45°¢
S.7x G.18x S.63 | T.W.C. 314 2804 °¢ 0.52*
S.7x G.14x 8.63 | T.W.C. 325 290.1 A 043¢
S.7x G.22x S.63 | T.W.C. 326 259.1F 0524
S.7x G.27x S63 | T.W.C.327 2774° 04858

%
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3- Leaf characteristics

Variations in width of leaf blade of upper ear (cm)
among maize genotypes were evaluated and the data are
presented in Table (3). The combined data indicate that the
inbred lines G.21 (6.92 ¢cm) and G.4 (6.88 cm) had the highest
values of blades width ., while the lowest values were recorded
for the inbred lines G.2 (5.20 cm), G.14 (5.17 cm) and S.34 (5.35
cm). The other maize inbred lines had in between values of blade
width that did not differ significantly between the inbred lines
G.22, G.27 and G30.

Nevertheless, single crosses recorded — significant
differences among this studied trait. The highest value was
obtained by S.C. 11 (10.17 cm) and the lowest value was
detected by S.C13 (8.99 cm).The other single crosses had in
between blade width and did not differ significantly from the
single crosses S.C.10 and S.C.15.

The Three-way crosses showed that the highest value of
leaf width was recorded for T.W.C. 327 (12.06 cm), whereas,
T.W.C.325 (10.31 em) and T.W.C.311 (10.36 cm) recorded the
lowest values with no significant difference. These results
confirm what was recorded by Oraby and Sarhan (2002) and
Sadek ef al., (2003).

#
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Table (3) Leaf characteristic (stage 75 day) combined
over the two seasons 2001 and 2002,

Genotype Width of blade
(leaf of upper ear)
Inbred line i
Gemmeiza 2 520¢
Gemmeiza 4 6.88 "
Gemmeiza 14 517°¢
Gemmeiza 18 5.78 B¢
Gemmeiza 21 6.92*
Gemmeiza 22 6.27 B
Gemmeiza 27 6.60 A8
Gemmeiza 30 6.50 AB
Sids 7 5.92/8C
Sids 34 535¢
Sids63 6.65 8
Parent Single cross
S.7 x S.63 S.C. 10 10.15 8
S$.7xG.4 S.C. 11 10.17 4
8.7xG:21 S.C.12 10.07 ®
G.4x G.30 S.C. 13 8.99 0
S.7x G.30 S.C. 14 9.13 ¢
S.63 x G.30 S.C. 15 10.12 AB
Three-way cross
S.34x S.7x S63 T.W.C. 310 11.61°
S.34x G.2x S.63 T.W.C. 311 10.36 "
S.7x G.18x S.63 T.W.C. 314 10.83 ¢
S.7x G.14x S.63 T.W.C. 325 1031 °
S.7x G.22x S.63 T.W.C. 326 10.72.5
S.7x G.27x S.63 T.W.C. 327 12.06 *

4- Ear characteristics
The length of peduncle (cm) among maize genotypes was
evaluated and the data are presented in Table (4). The combined
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data indicated that the inbred line S.34 recorded the highest
value of length of peduncle (10.77 cm). While the lowest values
were recorded for the inbred lines G.2 (4.13 c¢m) and G.14 (4.29
cm). The other maize inbred lines had in between values of such
trait.

Single crosses recorded significant difference among
them for peduncle length. The highest value of peduncle length
was obtained by S.C. 15 (14.28 cm) and the lowest one was
noticed by S.C10 (8.2 cm). The other single crosses were in
between for peduncle length

The Three-way cross showed that the highest value of
peduncle length was T.W.C. 314 (20.45 cm), but T.W.C.325
(9.69) was of lowest one (Fig 4).

Data in Table (4) showed that the inbred line S.34 had
the longest length of ear without husk (cm) which was 20.02
cm, while the inbred lines G.2 and S.63 had the shortest values
with an average length of ear without husk of 10.48 and 10.20
cm. The other maize inbred lines had in between variation
among this trait.

Data showed a significant difference among the single
crosses in their length of ear without husk. The longest value was
obtained by S.C. 10 (23.70 cm) and the shortest one was noticed
by S.C14 (18.21 cm). The other studied single crosses had in
between values of such trait and did not differ significantly
among the other single crosses of S.C.13 (20.40 ¢cm) and S.C.15
(20.30 cm).

Regarding the Three-way crosses, the longest ear length
without husk was recorded by T.W.C. 310 (23.95 cm), but
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T.W.C314 (21.02 ¢m) was of the shortest value. Other maize
Three-way crosses had in between values which were not differ
significantly between T.W.C. 31 1(22.35 em), T.W.C. 325 (22.25
cm) and T.W.C. 326 (22.23 cm) as shown in (Fig 4). These
results are agreement with those obtained by Basha (1994),
Soliman et al, (1995), Oritz and Sevilla (1997), El- Batal et
al., (1996) and Banchero ef al., (2000).

The studied genotypes differ significantly in ear diameter
and the results are shown in Table (4). The inbred lines G.14 and
8.34 had the widest ear diameter which was 4.12cm and
4.10cm, respectively. Inbred line S.7 had the lowest value (1.85
cm). The other maize inbred lines had in between values.

Concerning single crosses, S.C.10 (4.81cm), S.C.12 (4.76
cm), S.C.14 (4.71 ¢cm) and S.C.15 (4.79 cm) had the highest
diameter of ears. However, the lowest value was obtained by
S.C11 (4.16cm). Meanwhile S.C.13 expressed in between value
(4.30 cm).

Data revealed that differences reached the level of
significance in the T hree-way crosses. The highest ear diameter
was recorded by T.W.C.314 (5.46 cm) and the lowest values was
by T.W.C. 310 (4.37 cm). The other maize Three-way crosses
showed intermediate values of ear diameter which did not differ
significantly as for T.W.C. 31 1(5.16 cm), T.W.C. 325(5.12 cm)
and T.W.C. 327 (5.06 cm). These results are in accordance that
was obtained by Basha (1994), soliman e al. (1995), Banchero
et al. (2000), Katta and Abd El-Aty (2002) and Nawar ez al.
(2002).
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Single crosses

T.W.C T.W.C T.W.C T.W.C T.W.C T.W.C

Three-way crosses

Fig. (4) Showed " Ear: length of peduncle and length of ear

without husk)

Results and Discussion



Table( 4) Ear characteristics (stage 85- 92 day) combined
over the two seasons 2001 and 2002.

Length of Length without Diameter
Genotype peduncle husk
Inbred line EETECID PP PSPPPP PPN (.| ) FPTOT ORI

Gemmeiza 2 413" 1020° 355°
Gemmeiza 4 9828 12..93 Bep 3.588
Gemmeiza 14 429F 11.72° 4124
Gemmeiza 18 8.01°¢ 15.03° 326°¢
Gemmeiza 21 6.68" 1590 ° 3538
Gemmeiza 22 5.15F 13.87 %€ 2.95°
Gemmeiza 27 995" 14.68 B¢ 240F
Gemmeiza 30 795°¢ 11.78<® 207F
Sids 7 4.45 & 14.57 B¢ 1.85€
Sids 34 10.77 * 20024 410"
Sids63 6.68° 1048° 3s50°

Parent Single cross
S.7x5.63 S.C.10 82* 2370 4.81 %
S.7xGd4 S.C. 11 879°F 2197¢ 4.16¢
8.7 x G.21 S.C. 12 10.26° 22548 476 %
G.4xG.30 S.C.13 10.47°€ 2040° 430°
S.7x G.30 S.C. 14 11.36° 1821 F 4.71 %
.63 x G.30 S.C. 15 1428 % 2030° 4.79

Three-way cross

S.34x S.7x S63 T.W.C. 310 1035° 23954 437°
8.34x G.2x S.63 T.W.C. 311 10.55 0 2235°¢ 516"
S.7x G.18x 5.63 T.W.C. 314 20454 21.02° 546%
S.7x G.14x 8.63 T.W.C. 325 9.69 ¢ 225°¢ 5.12°P
S.7x G.22x 8.63 T.W.C. 326 10,73 ¢ 223°¢ 476°¢
8.7x G.27x 8.63 T.W.C. 327 13.99° 23.08" 506"

“
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B- Qualitative characteristic

1- Leaf characteristics

Results in Table (5) showed the characteristic of the
studied inbred lines of corn at the first leaf stage. Three
categories were noted for the anthocyanin coloreation. The first
category have a weak anthocyanin which was for G.2, G.14,
G.18, G.22, G.30 and S.3. second category was (.27 and S.63
which have medium anthocyanin whereas, the last category was
G.4, G.21 and S. 7 which have strong anthocyanin. These
confirm what was obtained by EL-Hawary ef al. (2003) who
reported that the inbred lines G.4, G.21 and S. 7 have strong
anthocyanin coloration on the sheath of the first leaf at seedling
stage.

Also, results proved that the single crosses under study
can be divide into three categories in anthocyanin coloreation.
first category was S.C.10 and S.C.15 which have a weak
anthocyanin. The second category was S.C.13 and S.C.14 which
have medium anthocyanin. And the last category was by S.C11
and S.C.12 which have strong anthocyanin coloreation.

Whereas, all the Three-way cross have strong anthocyanin
with no differences in between for such studied character.

Regarding the shape of tip of the first leaf, it is clear that
all genotypes recorded pointed shape tips as for inbred lines,

single crosses and Three-way crosses as it is clear from Table

(3).-
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Table (5) First leaf characteristic (stag 12-14 day).

Anthocyanin Shape
Genotype coloration of of tip
sheath
L Inbred line
Gemmeiza 2 3 1
Gemmeiza 4 7 1
Gemmeiza.l4 3 1
Gemmeiza 18 3 |
Gemmeiza 21 7 1
Gemmeiza 22 3 1
Gemmeiza 27 5 |
Gemmeiza 30 3 |
Sids 7 7 |
Sids 34 5 ]
Sids 63 3 1
Parent Single cross
5.7x8.63 S.C.10 3 |
S.7xG.4 S.C.11 7 |
S.7x G.21 S.C.12 7 |
G.4xG.30 S.C.13 5 |
S5.7xG.30 S.C.14 5 |
S.63xG.30 S.C.15 3 |
Three-way cross

S34xS7xS63 | T.W.C.310 7 I
S34xG2xS63 | T.W.C.311 7 |
S7xG18xS63 | T.W.C.314 7 |
S7xG14xS63 | T.W.C.325 7 1
S7xG22x863 | T.W.C.326 7 |
S7xG27xS63 | T.W.C.327 7 |

Degree of characteristic Absentorv.w | ointed |

Weak 3 Pointed round 2

Medium 5 Round 3

Strong 7 Round spatulate 4

| Very strong 9 Spatulate 5

___—*————__-%_*__
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Results in Table (6) showed the characteristic of the
studied inbred lines in relation to the angle between blade and
stem (above upper ear). Three categories can be noted and
recognized. First category has a very small angle between blade
and stem as for G.2. Second category was G.14, G.22, G.27,
G.30, S.7 and S.63 which has a small angle between blade and
stem. The last category was by G.4, G.15 G.21 and S. 34 which
has medium angle between blade and stem (above upper ear).
Whereas., the single crosses and the Three-way crosses can be
divided into two different categories. The first category has a
small angle between blade and stem as for 8:C 11, 8:.C12, 8.C13,
S.C15 , T.W.C 311, T.W.C 237. The second category as for
S.C10, S.C14, T.W.C310, T.W.C 314, T.W.C 325 and T.W.C
326 which has medium angle between blade and stem (above
upper ear). These results are in the same line with those obtained
by EL-Hawary et al. (2003). They reported that the leaves of
G.2 appear to be leathery and thick in the same time, while
leaves of S. 63 has curly appearance.

The attitude of blade divided inbred lines and single cross
into two categories. The first category was for G.2, G.14, G.22,
G.30, 8.7, S.C 11, S.C12, S.C13 and S.C15 which has a slightly
recurved attitude of blade. The second category was G.4, G.18,
G.21, G.27, S.34, S.63 S.C 10 and S.C14. They has recurved
attitude of blade. Meanwhile. all of the Three-way crosses have
recurved attitude of blade Table (6)

#
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Table (6) Leaf characteristic stag

Angle between
blade and stem Attitude of blade
(above upper

Inbred line

Gemmeiza 2
Gemmeiza 4
Gemmeiza.14
Gemmeiza 18
Gemmeiza 21
Gemmeiza 22
Gemmeiza 27
Gemmeiza 30
Sids 7
Sids 34
Sids 63

Single cross

bJUILﬁJbJL»JLoJ'\J"lLJ’]LAJUl
Ull.hbJLpJ{/]LoJUthbJUluJ

Parent

S.7x8.63 SC.10 5 5
5.7xG.4 SC.11 3 3
8.7xG.21 SC.12 3 3
G.4xG.30 SC.13 3 3
S.7xG.30 SC.14 5 5
5.63xG.30 SC.15 3 3

Th ree-way cross

S34xS7xS63 T.W.C.310 5 5
S34xG2xS63 T.W.C.311 3 5
S7xG18xS563 T.W.C.314 5 5
S57xG14xS63 T.W.C.325 5 5
S7xG22xS63 T.W.C.326 5 5
S7xG27xS63 T.W.C.327 3 5

Degree of characteristic Very small | Straight I
Small 3 S. recurved 3
Medium 5 Recurved 3
Large 7 Strongly recuy 7
Very large 9 Very S. recuv 9

Results and Diseassion,
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2- Stem characteristics

Regarding degree of stem zig-zag, results in Table (7)
showed that all of the studied inbred lines and single crosses
were characterized with the absent degree of zig-zag stem
except for G.20 which have strong degree of zig-zag. These
confirm what was obtained by EL-Hawary ef al. (2003).
Whereas, all of the Three-way crosses were of slight degree of
zig-zag stem.

Regarding anthocyanin coloration of brace roots, there
are four recognized color categories as it is clear in Table (7) the
first category was inbred lines G.2, G.14, G. 18, G. 27, G30,
S.34 and S.63 with absent or a very weak anthocyanin coloration
of brace roots. The second category was S.C.11, S.C.12, S.C.13
and T.W.C. 325 which were of weak anthocyanin coloration of
brace roots. Whereas, the third category was G4, G21, S.C.l10,
TW.C. 311 and T.W.C. 314  which were of medium
anthocyanin coloration of brace roots. And the fourth category
was G.22,'S.7,S.C. 14, 8.C.15, T.W.C, 310, TW.C, 326 and
T.W.C. 327 in which anthocyanin coloration of brace roots was
strong. These confirm what was obtained by EL-Hawary ef al.
(2003).

_—.——__ﬁ
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Table (7) Stem characteristic stag 65-75 da
Degree of Anthocyanin
zig-zag coloration of
brace roots

Inbred line

Gemmeiza 2

1 1
Gemmeiza 4 I 5
Gemmeiza.14 1 1
Gemmeiza 18 1 |
Gemmeiza 21 1 5
Gemmeiza 22 | 7
Gemmeiza 27 1 1
Gemmeiza 30 3 |
Sids 7 | 7
Sids 34 | |
Sids 63 1 1

Parent Single cross
S.7x8.63 SC.10 | 5
S.7xG.4 SC.11 I 3
S.7xG.21 SC.12 1 3
G.4xG.30 SC.13 I 3
S5.7xG.30 SC.14 | 7
5.63xG.30 SC.15 1 7

Th ree-way cross
T.W.C.310

T.W.C.311
T.W.C.314
T.W.C.325

S$34xS7xS63
S34xG2xS63
S7xG18xS63
S7xG14xS63
S7xG22xS63 T.W.C.326
S7xG27xS63 T.W.C.327
Degree of characteristic

~

~1 L) L L

~]

Absent absent or v.weak

1 |

Slight 2 Weak 3
Strong 3 Medium 3
Strong 7

Very strong 9

3-Tassel color characteristics
Another point of difference among genotypes, is tassel
characteristic stage (65 day), Anthocyanin coloration at the base
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of glum characteristic divide the genotype into five groups. The
first group was G.22, G.27, 30, S.C.13 and S.C.14 with absent
or very week anthocyanin coloration at base of glum, whereas,
the second group was G. 2, G.14, S.34, S.C. 15 and T.W.C.10
with week anthocyanin coloration at base of glum. The third
groups was T.W.C. 311, T.W.C. 314, T.W.C. 326 and T.W.C.
327 which were medium of anthocyanin coloration at base of
glum. The fourth group was G4, G.18, S.7, S63, S.C.10,
S.C.11, S.C.12 and T.W.C. 325 which were of strong
anthocyanin coloration at base of glum. The last group included
inbred line of G.21 which was of strong anthocyanin coloration
at base of glum (Table 8). These confirm what was obtained by
EL-Hawary et al. (2003).

Anthocyanin coloration of glumes (excluding the base) is
presented in Table (8). Results showed that both inbred lines
G.27 and G.30 have absent or very weak anthocyanin coloration
of glumes. Whereas another maize genotypes classified into
three classes. The first class was G.14, G.22, S5.34, 8.C.11,
S.C.15 and T.W.C. 310 with weak anthocyanin coloration of
glumes, whereas, the second class was G.2, G18, S.C.10,
S.C.12,S.C.13, S.C.14, TW.C. 311, T.W.C.314, T.W.C.326 and
T.W.C. 327 which have medium anthocyanin coloration of
glumes (excluding the base). The third class was G4, G.21, 8.7,
S.63 and T.W.C.325 in which anthocyanin coloration of glumes
(excluding the base) was strong. These confirm what was
obtained by EL-Hawary et al. (2003).

The relevant results in Table (8) reveal that anthocyanin
coloration of anthess was strong affected by genotypes. It
appeared all inbred lines were characterized with absent or very

ﬁ
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weak anthocyanin coloration of anthess. Whereas, single cross
and Three-way crosses were weak except for T.W.C. 310 which
was strong in anthocyanin coloration of anthess.

Table (8 )Tassel color characteristic (stag 65 day)
S ki

Anthocyanin Anthocyanin Anthocyanin
coloration at coloration of coloration
Genotype base of glum glumes excluding of anthess
base

/

Inbred line
Gemmeiza 2
Gemmeiza 4
Gemmeiza. 14
Gemmeiza 18
Gemmeiza 21
Gemmeiza 22
Gemmeiza 27
Gemmeiza 30

Sids 7
Sids 34
Sids 63

‘-J\.-J-J—-—‘—\D-Jw-dw
N O = Wi W W

—
Parent Single cross

S.7xS.63 SC.10
S.7xG.4 SC.11
S$.7xG.21 SC.12
G.4xG.30 SC.13
S.7xG.30 SC.14
S.63xG.30 SC.15 ]
Three-way cross

S34xS7xS63 T.W.C.310
S34xG2xS63 | T.W.C.311
S7xG18xS63 | T.W.C.314
S7xG14x563 T.W.C.325
S7xG22xS63 | T.W.C.326
S§7xG27xS63 | T.W.C.327

Degree of characteristic

Lo o

Lo 0
o

/w

o
W W WL Ll

W s
L9]

~ W

W
n

~1 n La
d L) L Lo oy

wn

J
Abs.or Viweak Abs.or V weak Abs.or V weak 1

1 I
Weak i Weak i Weak 3
Medium 5 Medism 5 Medium ]
Strong 7 Strong 7 Strong 7
Very strony Y Very strong Y Very strony 4

\
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Another point of difference is the degree of density of
spikelets as show in Table (9). All of the studied genotypes were
of medium density of spikelets except the inbred lines G138,
T.W.C. 325 and T.W.C. 326 which were of lax density of
spikelets. Nevertheless, T.W.C. 311 and T.W.C. 327 were of
dense density of spikelets. These confirm what was obtained by
EL-Hawary ef al. (2003).

Referring to the angle between main axis and lateral
branches, data in Table (9) showed that it could be generally
noted that all genotypes under this study have medium angle
between main axis and lateral branches, except nine genotypes
with small angle between main axis and lateral branches were
G.14, G.18, G.21, G22, G.27, S.7. S.63, S.C.10 and S.C.14.
Whereas, T.W.C. 310 was characterized with large angle
between main axis and lateral branches.

It is well noticed that attitude of lateral branches differs
among the tested genotypes as it is clear in Table (9). All
genotypes under study have recurved attitude of lateral branches
except for  G.14 and §.C.11 which have straight attitude of
lateral branches. While G.2, G4, G.30 and S.C. 10 have slightly
recurved attitude of lateral branches. These confirm what was
obtained by EL-Hawary et al. (2003).

/
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Table ( 9 )Tassel characteristic stag 65 da

Density Angle Attitude of lateral
of spikelets between branches
main axis
and lateral
branches

Genotype

Inbred line

Gemmeiza 2
Gemmeiza 4
Gemmeiza.14
Gemmeiza 18
Gemmeiza 21
Gemmeiza 22
Gemmeiza 27
Gemmeiza 30
Sids 7
Sids 34
Sids 63

L w

U R A L O R
bJUnL-JLIlLAJ'uJ'.JJwLaJLhUl

U-'-le\L»JLhUl‘-JUl'—-

Parent

Single cross

5.7xS.63 SC.10
S.7xG.4 SC.11
S5.7xG.21 SC.i2
G.4xG.30 SC.13
8.7xG.30 SC.14
S.63xG.30 SC.15

Three-way cross

534x87xS63 | T.W.C.310 5 7
S34xG2x863 | T.W.C.311 7 3
STxG18xS63 | T.W.C.314 5 5
S7xG14x563 T.W.C.325 3 5
S7xG22x863 | T.W.C.326 3 5
S7xG27xS63 | T.W.C.327 . %

HeH Lax 3 Very small | Straight
chree of CIIHFHCtel‘IStIC Medium 5 Small 3 Slightly recurved 3
Dense 7 Medium 5 Recuved 3
Large 7 Strongly recurved 7
Very large 9 very Strongly recurved 9
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4- Flowering characteristic

Another point of differences among genotypes for time of
anthesis 50%of plant and time of silk emergency for 50% of
plants. Genotype can be divided into four groups. The first
group was for G2. G4, G.18,G.2l, S.34, 8.63, £.C.10,8.C.11,
S.C.12, T.W.C310 , T.W.C.326 and T.W.C. 327 with early
time of anthesis for 50%of plants and time of 50% silk
emergency. The second group was for G.14, S.7, S.C.13,
S.C.14, S.C. 15, T.W.C. 311, and T.W.C. 314 with medium
time of anthesis 50%of plant and time of 50% silk emergency.
The third group included G.22 which showed medium to late
time of anthesis 50%of plant and time of 50% silk emergency.
The fourth group was G.27, G.30 and T.W.C. 325 which were of
late time of anthesis for 50%of plant and time of silk emergency
50% of plant as recorded in Table (10). These results are in the
same line with those obtained by Nawar et al.,(2002) and Sadek
et al. (2003)

f
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anathesis 50% emergency 50%,
Genotype of plant of plant
Inbred line
Gemmeiza 2 3 3
Gemmeiza 4 3 3
Gemmeiza.14 5 5
Gemmeiza 18 3 3
Gemmeiza 21 3 3
Gemmeiza 22 6 6
Gemmeiza 27 7 7
Gemmeiza 30 7 7
Sids 7 5 5
Sids 34 3 3
Sids 63 3 3

Parents

Single cross

5.7 x 8.63 S.C.10
S$.7xG.4 S.C. 11
87xG21 S.C. 12
G.4x G.30 S.C. 13
8.7 x G.30 S.C. 14
S.63 x G.30 S.C. 15
Three-way cross
S.34x 8.7x S63 T.W.C. 310
8.34x G.2x S.63 T.W.C. 311
5.7x G.18x S.63 T.W.C. 314
5.7x G.14x S.63 T.W.C. 325
8.7x G.22x S.63 T.W.C. 326

S.7x G.27x S.63 T.W.C. 327
Degree of characteristic

very early

v. carly to carly
early

early to medium
medium
medium to late
late

late to very late
very late

Table (10 Flowerin characteristic stage 65 da
Time of Time of silk

LR N PV .

Noooe g
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5- Ear characteristics

Another point of difference for reorganization, is the
values of range of the degree of anthocyanin coloration of silks.
It could classify maize genotypes into two classes . The first
class was G.27, G.30, S.7, §.C.10, S.C.14 and S.C.15 in
addition to all of the Three-way Crosscs which were
characterized with the absent anthocyanin coloration of silks.
The second class included another genotypes in which
anthocyanin coloration of silks was present as it is clear in Table
(11).

Results in Table (11) revealed that intensity of
anthocyanin coloration of silks of maize genotypes could
classify maize genotypes into three classes. The first class was
G.4, G.14, G.27, G30, 8.7, 5.34, S.C.10, S.C.14, S.C.15 and all
Three-way crosses which were very weak in anthocyanin
coloration of silks. Whereas, the second class included G.2,
G.18. G.21, S.63, S.C.11, §.C.12 and S.C.13 where their silks
color were weak in anthocyanin coloration of silks. The third
class G.22 in which intensity of anthocyanin coloration of silks

was medium. These confirm what was obtained by EL-Hawary
et al. (2003).

f
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Table (11) Ear characteristic (stag
Anthocyanin
coloration
of silks

Intensity of anthocy
coloration of silks

Inbred line

Gemmeiza 2
Gemmeiza 4
Gemmeiza.14
Gemmeiza 18
Gemmeiza 21
Gemmeiza 22
Gemmeiza 27
Gemmeiza 30
Sids 7
Sids 34
Sids 63

'\.H——-—-'-'UILAJL.;J-—"—W

Parents

Single cross

5.7x8.63 SC.10
8.7xG.4 SC.11
8.7xG.21 SC.12
G.4xG.30 SC.13
S.7xG.30 SC.14

S.63xG.30 SC.15
Three-way cross

S34xS7xS63 T.W.C.310
S34xG2xS63 | T.W.C.311
S7TxGI8xS63 | T.W.C.314
S7TxG14xS63 | T.W.C.325
S7xG22xS63 | T.W.C.326
S7xG27xS63 | T.W.C.327

Absent 1 very weak
Present 9 Weak

Medium 5
Strong 7
Very strong

Degree of characteristic

Results in Table (12) showed that anthocyanin coloration
of sheath (in the middle of plant) varied among genotypes.
Single crosses S.C.12, S.C.13, S.C.14 and T.W.C311 were
absent or weak in anthocyanin coloration of sheath. Whereas,
such characteristic exhibited in the inbred line G.27 was strong
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in anthocyanin coloration of sheath. Another genotypes were
weak anthocyanin coloration of sheath (G.2, G.14, G.18, G.22,
G.30, S.34, S.63, S.C.10, S.C.11, S.C.15, T.W.C. 314,
T.W.C325. T.W.C.326 and T.W.C. 327). Nevertheless, the
inbred line G.4, G.27, 8.7 and T.W.C.310 were medium in
anthocyanin coloration of sheath (in the middle of plant).

Table (12 )Leaf characteristic (stag 71 day)

Anthocyanin coloration of sheath

Genotype (in the middle of plant)

S —— |

Inbred line

Gemmeiza 2
Gemmeiza 4
Gemmeiza.14
Gemmeiza 18
Gemmeiza 21
Gemmeiza 22
Gemmeiza 27
Gemmeiza 30
Sids 7
Sids 34
Sids 63

Parents Single cross
S.7xS.63 SC.10
S.7xG.4 SC.11
S.7xG.21 SC.12
G.4xG.30 SC.13
S.7xG.30 SC.14
S.63xG.30 SC.15
Three-way Cross
S34xS7xS63 T.W.C.310
S34xG2xS63 T.W.C.311
S7xG18xS63 T.W.C.314
S7xG14xS63 T.W.C.325
§7xG22xS63 | T.W.C.326
S'TxG_leSG.’S T.W.C.327

Abse or v.weak

Degree of characteristic Weak 5
Medium 5
7
9

wwmwmw-__]wwmw

(U0 QSRR VS R W

Strong

Very strong
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Data on ear shape were presented in Table (13). Results
indicated that both of G.2 and T.W.C, 327 were of conical ear
shape, while G.14, S.63, S.C. I3, S.C.15 and T.W.C 325 were
of con. cylindrical car shape. The rest of the studied inbred
lines, single Crosses, as well as the Three-way crosses were of
cylindrical ear shape.

Type of kernel (middle third of car) was presented in
Table (13). Results indicate that the studied single crosses and
the inbred line G4 noticeably have dep link type of kernel.
Whereas, the Three-way crosses appeared to have dent type of
kernel (middle third of car), except T.W.C. 327, inbred lines
G22, G.30, S.7, $.34 and S.63  which have had flint link type of
kernel . Meanwhile | G.2, Gl4, G.18, G.21 and G.27 have flint
type of kerne! (middle third of ear). These confirm data the
previous obtained by Ni et al. ( 1996).

Color of top of kerne] and color of dorsal side of kernel
arc recorded in Table (13). These were the same in the inbred
lines, single crosses and the T hree-way crosses. So, it means
that these characters must not be used as a descriptor for maize
genotypes under this study.

Obtained results showed that all of the studied inbred
lines showed no difference in color of top of kernel and color of
dorsal side of kernel, which were absent, Whereas, al] of the
single crosscs and the Three-way crosses possessed color of top
of kernel and color of the dorsal side of kernel.
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Regarding degree of intensity of anthocyanin coloration
of glumes of cob, data in Table (13) showed that single crosses
8C.i1, 8.C.12, SC.13 and S.C.15 were weak in anthocyanin
coloration of glumes and all of the other genotypes under study

were very weak in anthocyanin coloration of glumes.

Results in Table (13) revealed that number of rows of
kernels could classify maize genotypes into three classes. The
first class was G.27, and S.7, which were of few number of
rows/ ear. Whereas, the second class was G.4, G.14, G.18, G.21
G.30, S.C.11, S.C.12, S.C.15 S.C.10, S.C.14, S.C.15 T.W.C. 310
with medium number of rows/ ear. The third class was G.2,
G.22, S.34, S.63, S.C. 10, S.C.13, S.C.314, T.W.C. 311, T.W.C.
314, T.W.C. 325, TW.C. 326 and T.W.C. 327 where of many
number of rows/ ear. These confirm with the previous results
obtained by EL-Hawary ef al. (2003)

/
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I1- Germination and Vigour tests

1- Germination test

The standard germination test dose not consistently
predicts the field performance of a seed lot. As a result, seed
scientists have emphasized the development of another seed
quality parameter as seed vigour. This is defined as those seed
properties, which determine the potential for rapid uniform
emergence and development of normal seedlings under a wide
range of field conditions (AOSA, 1983). The maximum potential
for seed vigour expression in most crops is achieved when the
seed is at its maximum dry weight, a stage known as
physiological ~maturity (TeKrony and Egli, 1997). This
requirement places stringent burdens on the production and
marketing for only the highest quality seed. High value seed are
increasingly exposed to varying pretreatments to improve their
performance.

Data in Table (14) showed significant differences among
the inbred lines of high germination percentage for S. 63 and G.
14. While, G. 21 and G. 22 recorded lowest values. Meanwhile,
single crosses showed significant deferences among S.C. 14,
§.C. 15 and S.C. 12 as compared with 5.C. 11, S.C. 13 and S.C.
10. These results are in the same line with those obtained by
Santipracha et al (1997), Wook ef al. (2000) and Rosa et al.
(2002).

All of the studied Three-way Crosses have high
germantion percentage  Over 99% except T.W.C. 327 that

showed 97.5% germination.

Ff
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2- Vigour test
A- Accelerated ageing test

The accelerated aging test is one of the most popular seed
vigour tests due to its simplicity and ease of standardization
(TeKrony, 1995),

According to the results presented in Table ( 14), the studied
inbred lines showed significant differences in response to accelerated
aging test. The hj ghest response to accelerated aging was obtained by
G.22, while . G. 4 had the lowest reésponse to accelerated aging. While

all of the studied single crosses recorded significant differences in
between. The highest response to accelerated aging wag noticed by
S.C. 13 and the lowest Iesponse to accelerated aging was recorded by
S.C11. Whereas Three-way crosses recorded the highest response to
accelerated aging by T.W.C. 326 and T.W.C.314, but T.W.C. 325 and
T.W.C310 was of the lowest response to accelerated aging. These
results are in the same line with those obtaineq by Moreno-
Martinez er /. (1998).
B- Cold test

Concerning the cold lest, S. 63 and S.34 recorded the
highest vigor, whereas G. 14 and G 4 were of the lowest vigor .
Moreover, data revealed significant differences between the
studied inbred lines (Table 14). Significant differences were
obtained among all of the studied single crosses. The highest
vigor was recorded by S.C. 15, and the lowest vigor was noticed
by S.C11 . Whereas, the Three-way crosses recorded high vigor
for TW.C. 326 and T.W.C.325, whereas T.W.C310 recorded
the lowest vigor. These confirm what was found by Moreno-
Martinez ¢1 4/, (1998).
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Table (14 ) Germin
identification of maize geno

two seasons 2001 and 2002

ation percentage and vigour test for
types combined over the

S.7x G.27x S.63
L=

Germination Accelerated Cold Test
Genotype Yo Yo %
Inbred line

Gemmeiza 2 90.00 °* 69.25 ¥ 66.50 ©
Gemmeiza 4 9225" 66.25 ¢ 65.00F
Gemmeiza 14 93.00 ® 68.75 " 64.75F
Gemmeiza 18 91.00 *° 68.75F 65.75 &
Gemmeiza 21 90.00 °* 70.75° 66.50 ©
Gemmeiza 22 89.00 © 7625 * 72.25®
Gemmeiza 27 91.00 ° 73.25¢ 69.75 €
Gemmeiza 30 90.25° 74.00 © 69.50 °
Sids 7 92.00 B¢ 71.00° 68.25 "
Sids 34 91.00 <° 75.00 " 75.50 4
Sids63 95.00* 69.75 ° 75.00 *

Parents Single cross
S.7 x S.63 S.C.10 94.25°¢ 78.75° 66.25 "
S.7xG.4 S.C. 11 96.25 " 76.00 61.25F
S.7xG.21 S.C. 12 98.25* 80.50 © 67.75 €
G.4xG.30 S.C. 13 96.25 " 86.25 " 70.50®
S.7x G.30 S.C. 14 99.00 * 76.75 ¢ 64.50 ©
$5.63 x G.30 S.C. 15 98.75* 82.25° 73.25*

Three-way cross

S.34x S.7x 863 | T.W.C. 310 99.00 * 91.00 69.00 °
S.34x G2x S.63 | T.W.C. 311 99.50 * 93.50® 70.00 €
§.7x G.18x S.63 | T.W.C. 314 99.00* 9475 * 71.50 %
S.7x G.14x S.63 | T.W.C. 325 9925 * 92.00 84.50 4
S.7x G.22x 8.63 | T.W.C. 326 99.50 * 95.50 * 8525*
T.W.C. 327 97.50 ® 91.00 € 70.75 B¢

I1I- Chemical characteristics

Seed chemical composition related to specific genes and

gene products into the seed through the advances in molecular

biology that challenge genetic purity testing. Seed performance

——_———_f
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is increasingly improved by adding chemical ang biological

agents to the seed that must be accurately monitored. Increased

oil levels or another components may affect seed drying

properties and mojsture levels for safe long-term storage as

reported Weber (1987).

Chemical composition for i([entifying the studied maize

senotype could be presented and studied as Jollows:

1- Total carbohydrate content

The averages of kernels carbohydrate percentage are

shown in Table (I5). Results revealed that the inbred lines could

be well classified Into  six categories according to theijr

carbohydrate content as follows:

Category |. contained carbohydrate percentage in the range of
76 1077.1% which was recorded for G. 27 and G.
30 genotypes.

Category 2. was noticed for G. 22 with carbohydrate percentage
0f 75.84%.

Category 3. with carbohydrate percentage in the range of 73.0 to
74.32% for G. 21, S7andS. 7 genotypes.

Category 4. contained carbohydrate percentage in the range of
70.9 to 71.7% Was noticed by G, 14, G. 18, G. 2
and S. 63 inbred lines.

Category 5. was categorized for (. 4 with carbohydrate
pereentage of 68.8%.

However, the studied single crosses were divided into two
categories depending upon their carbohydrate content as follows:
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Category 1. was noticed for S.C. 10 and S.C. 13 genotypes with
an average of carbohydrate percentage of 74.4 to
75.00%.

Category 2. contained carbohydrate percentage in the range of
71.2 to 72.3% for S.C. 12, S.C. 15 and S.C. 14
genotypes.

The Three-way crosses could be classified into four
categories depending upon their carbohydrate contents as
follows:

Category 1. was noticed for T.W.C. 311 with an average
carbohydrate percentage of 77.6%.

Category 2. was noticed for T.W.C. 327 with an average
carbohydrate percentage of 76.61%.

Category 3. contained carbohydrate percentage in the range of
74.8- 75.3% by T.W.C.325, T.W.C.310 and
T.W.C.314 genotypes.

Category 4. was noticed for T.W.C. 327 with an average

carbohydrate
percentage of 74.51%. These results confirm

what was obtained by Hamiliton ef al. (1951).

2- Oil content

Data in Table (15) showed the total oil percentage of the
inbred lincs under study. The present results indicated that the
highest oil percentage was recorded by S. 63 (5.66%), G.
21(5.54%) and G. 18 (5.49%). The lowest oil content was
found by G.22 of 3.29%. Whereas, the studied inbred lines were
ranged from 3.02 % to 4.00% in its oil content. Regarding single

crosses under study, the present results indicated that the highest

#
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oil percentage was recorded by S.C. 10 (5.25%) and S.C 15
(5.21%). The lowest oil percentage was found in S.C. 13 which
contained 4.00%, while the single crosses contain oil percentage
ranges from 4.46 % to 4.41%.

Concerning the Three-way crosses under study, the
present results indicated that the highest oil percentage was
recorded by T.W.C. 314 (5.26%) and T.W.C. 327 being
(5.54)%, whereas the lowest oil percentage was found for
T.W.C. 310 (4.62%). while the Three-way crosses were found
to have oil percentage ranged  from 5.29% to 4.799% These
results are in the same line with thoseobtained by El-Sabbagh
(1993)

3- Crud Protein content

Results in Table (15) showed the total crud protein
percentage in the inbred lines of majze under study. The present
data indicated that the highest protein percentage was recorded
by S. 63 (7.22%) and G. 14 (7.00%). But the lowest one was
found in G.22 (6.2%) and G. 4 (6.25%). While other inbred lines
was found to have protein percentage ranged from 6.82% to
6.40%.

Regarding the single crosses under study, the present data
indicated that the highest protein content was recorded by S.C.
I5 and S.C |1 of 7.84% and 7.82%, respectively. The lowest
protein content was noticed in S.C. 10 0of 7.2%. While the other
single crosses was found to have protein contents ranged from
1.7 % t0 7.51%.

Concerning Three-way crosses under study, data
indicated (hat the highest protein content was recorded by
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T.W.C. 327 (8.04%) and T.W.C. 325 (7.91%) whereas, the
lowest protein content was found in T.W.C. 314 of 7.44% . The
other Three-way crosses were found to have protein contents of

7.79% to 7.6%. These results are in the same line with those

obtained by El-Sabbagh (1993)
Table (15) Chemical characteristic combined over the two seasons

2001 and 2002.

Genotype Carbohydrate Qil Crud Protein
Inbred line 7 % %
Gemmeiza 2 7147F 4.00°F 67970 |
Gemmeiza 4 68.81°F 5.02 ABC 6.25%¢
Gemmeiza 14 7091 ¢ 4.25 ¢ 7.00 A%
Gemmeiza 18 71.00F 5494 6.78 BCP
Gemmeiza 21 73.04° 5.54* 6.50 °F
Gemmeiza 22 77.16 4 329F 6.20¢
Gemmeiza 27 75.84° 4.42 8¢CP 6.67 °°F
Gemmeiza 30 76.00 %8 52478 6.76 B
Sids 7 73.67° 4. 77452 6.45 5FC
Sids 34 7432°€ 5.10 8¢ 6.83 %€
Sids63 71.71¢F 5.66* 7224
Parents Single cross
S.7x5.63 S.C.10 74474 5254 720°¢
8.7xG.A4 S.C. 11 71.23" 4.46° 7.824
S.7xG.21 S.C. 12 71.81° 451° 7.70 48
G4xG30 S.C.13 75.38 % 4.00¢ 751°%
S.7 x G.30 S.C. 14 72388 4418 7548
S.63 x G.30 S.C. 15 71.90® 52147 7.844
Three-way cross
S.34x 8.7x S63 | T.W.C. 310 75.10 P 462E 7.79 B¢
$.34x G.2x 8.63 | T.W.C. 311 77.67* 529 8¢ 7600
S.7x G.18x 8.63 | T.W.C. 314 75.32°¢ 562° 7.44°
S.7x 6.14x S.63 | T.W.C. 325 74.88 <0 4.79 %F 791 A8
S.7x G.22x 8.63 | T.W.C. 326 76.64 ° 5190 7.71¢
S.7x G.27x S.63 | T.W.C. 327 7451° 55478 8.04%
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IV-  Identification  of  the Randomly  Amplified
Polymorphic DNA (RAPD- PCR) of some maize
genotypes.

As it is clear from Table (16), for maize inbred line Gemmeiza 2,
number of bands was 2 when using primers B14 or B18. Meanwhile,
there other primers showed different numbers of bands, where B11, B12
and B17 clarified 3,5 and 11 bands, respectively.

Table (16) The DNA patterns for the various primers of maize
inbred line Gemmeiza 2.

primers
B11 B12 B14 B17 B18
................. (M.W bp)eeeeeeesesenni
2000 1640 2696 2900 2134
1450 1224 1600 2637 1817
560 837 2000
750 1912
600 1480
1396
1197
1089
825
750
500
Total number of bands 3 5 2 11 2

The results of primers banding are illustrated in Table (17).
Either of primers 14 or 18 shoed single band. Also, primers B11 and
B12 gave 4 bands each. While primer B17 identified 3 bands.

R e —
Results and Discussion g5



Table (17) The DNA patterns for the various primers of maize inbred
line Gemmeiza 4.

primers |
Bl11 B12 B14 B17 B18
................. (MW Dp)ereenenenns
2745 1694 860 2850 1715
2229 1270 1715
960 760 500
659 659
Total number of bands 4 4 1 3 1

Results in Table (18) indicated that the highest number of bands
for maize inbred line Gemmeiza 14 was obtained for primers B17 and
B18 where the respective number of bands was 11 and 9. However, 2,4
and 6 number of bands was noticed for primer B14, B12 and Bll,
respectively.

Table (18) The DNA patterns for the various primers of maize inbred
line Gemmeiza 14.

- : ' primers ]
: B11 B12 B14 B17 B18
.................... (MW Bp).eeeeeenennenss
2240 1600 2000 2100 2000
1962 1290 1900 1892 1938
1553 750 1730 1860
1300 500 1681 1600
1050 1472 1322
950 1322 1254
1000 974
974 700
800 500
e : 700
: - o 500
| Total number of bands 6 4 2 11 9

/
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In Table (19), data cleared that for maize inbred line Gemmeiza
I8, number of bands was 4 when using primers BIl or BI7.
Meanwhile, there other primers showed different numbers of bands,
where B12, B14 and B18 clarified 2,3 and 5 bands, respectively.

Table (19) The DNA patterns for the various primers of maize
inbred line Gemmeiza 18.

primers
B11 B12 B14 B17 B18§
.................... (MW bp)eeeresi

1638 1038 2840 3330 2980
1038 870 2700 1992 2900
800 1992 1898 1898
720 500 1429

1320

Total number of bands 4 2 3 4 5

Results in Table (20) showed the different DNA patterns of
maize inbred line Gemmeiza 21 when using different primers. Primers
BI1 and B14 showed 3 bands. The highest number of bands 7 was

noticed from primer B17. Whereas, BI2 gave just one band.
Meanwhile, 5 bands was shown for primer B18.

Table (20) The DNA patterns for the various primers of maize
inbred line Gemmeiza 21.

[ primers
B11 B12 B14 B17 B18
.................... (M.W bp)....ceeenn..
1750 920 2860 3730 2905
1270 2450 3000 2400
850 2000 2570 1840
1840 1520
850 1394
740
: 602
Total number of bands | 3 1 3 7 5 A:jw

%
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The different DNA patterns that obtained by the various primers
d line Gemmeiza 22 are presented in Table (21). Results
as noticed for primers

of maize inbre
showed that the minimum number of bands one W
B14 and B17. Two bands was recorded for primer B18. While, 3 and 4

bands was obtained for primers B12 and B11, respectively.

Table (21) The DNA patterns for the various primers of maize
inbred line Gemmeiza 22.

................................

1850
1380

Total number of bands

s of DNA for maize inbred line Gemmeiza 27 produced
d in Table (22). Results showed that 3
B11, B12 and B18. Meanwhile, higher

Pattern
by various primers are presente
bands were obtained for primers
number of bands were noticed for primers Bl4 and B17 where the

number of bands was 4 and 3, respectively.

-
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Table (22) The DNA patterns for the various primers of maize

inbred line Gemmeiza

27.

primers
B11 B12 Bi4 B17
.................... (M.W bp)...o..

2350 1075 1840 2410
1840 870 870 2000
1580 690 720 1880
500 1570

750

Total number of bands 3 3 4 5

B18

2025
1420
705

Primers and their bands for the DNA patterns of maize inbred
line Gemmeiza 30 are recorded in Table (23). Results showed large
variation in number of bands was obtained by the different primers.
Primers B14 and B12 gave 1 and 3 bands respectively. Primers B18 and

B17 showed 5 and 6 bands, respectively. Whereas, the highest number
of bands 7 was noticed for primer B11.

Table (23) The DNA patterns for the various primers

of maize
inbred line Gemmeiza 30.
' primers
B11 B12 Bl4 B17 B18
....................... (M.W bp)............

2105 1750 765 2360 2889
1935 1195 1935 1650
1740 750 1635 1265
1095 750 985

I & 950 700 705

7 e ey 780 500
660

Total number of bands 7 3 1 6 5

x\
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The results of primers bands of maize inbred line Sids 7 are
presented in Table (24).The primers B14 and B18 gave 2 bands but BI2
showed 7 bands, while B17 produced 3 bands and B1l presented
minimum number single band previously mentioned results was
recorded for maize inbred lie Sids 7.

Table (24) The DNA patterns for the various primers of maize
inbred line Sids 7.

primers
B11 B12 Bl4 B17 B18§
.................... (M.W bp)ecceennnnns

1670 3680 2770 1800 2430
2660 1750 1460 1845
1670 500
1460
1025
850
695

Total number of bands 1 7 2 3 2

Regarding the different NDA patterns of maize inbred line Sids 34.
Table (25), data showed that 7 bands were noticed for primers B11,
B12 and B17. number of bands for primer B18 was of almost similar
with one single band less than for the previously mention three primers.
Whereas, the minimum number of bands was for B14 which showed
one single band.

—__ﬁ
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Table (25) The DNA patterns for the various primers of maize
inbred line Sids 34.

primers

Bl1 B12 B14 B17 BIS

................. (MW Dp)ewenovnnnnns
2775 3100 880 3000 2995
2450 1755 2585 1420
1200 1445 1970 1185
1075 1185 1420 720
950 935 1240 615
500 690 685 550
350 500 500

Total number of bands 7 7 1 7 6

The different patterns of DNA for maize inbred line Sids 63
using various primers are presented in Table (26). Highest number of
bands 10 was noticed for primer B17. Also, bands B12 and B14 gave
higher similar number of bands (7 each). Whereas, lower number of

bands were noticed for primers B18 and B11 which showed 3 and 4
bands respectively.

Table (26 ) The DNA patterns for the various primers of maize

inbred line Sids 63.
primers
B11 B12 Bl14 B17 | B18
.................... (VLW bp)icscasavmnisnsns
2000 1600 3000 3000 2960
1600 1520 2675 2815 1920
1210 1230 2535 2630 900
1075 1030 2380 2470
850 2035 1835
690 1770 1420
520 1650 1075
930
690
520
Total number of bands 4 l 7 7 10 3
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Genetic Similarity
The RAPD data matrix Table (27) was utilized to estimate the

genetic similarity among the studied eleven inbred lines. Genetic
similarity ranged from .02-70% across all lines. The mean value of
genetic similarity was 35%. Similarities among the ten inbred lines
ranged from as low as .02% (between inbred lines Sids 34 and Sids 63)
to as high as 70% (between inbred line Gemmeiza 4 and Gemmeiza
22).

Table ( 27 ) Similarity matrix among the eleven maize inbreds lines
on RAPD analysis.

Gemmaza 7 CGemmeus Cemmeszn Genunerra Gemmeiza Gemmarza Cenunciza Chermmeiza Hide 7 Suls 34
4 14 % il n pil o

083
037 052

0%
060 aes 0.3 0.30

008 %] 0as 0.0 016 021 0 006 020 002

Cluster Analysis
The dendrogram constructed from cluster analysis based on RAPD

data is represented in Fig. (5). The data collectively distinguished two
main clusters. First cluster include inbred Sids 63,second clusters
include other inbreds were belonging to the same cluster, while inbreds

Gemmeiza.2 and Gemmeiza.4 were closely-related.
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Gemmeiza. 2
Gemmeiza. 4
Gemmeiza. 14
Gemmeizal§.
Gemmeiza.21 1
Gemmeiza.22

Gemmeiza.27

Gemmeiza.30
Sids 7

Sids 34
Side A3

Fig (5)

Lanza ef al. (1997), Zhang et al. (1998) and Moeller and Schaal
(1999) indicated that RAPD technique can be used as a tool for
determining the extent of genetic diversity among maize inbred lines,
for allocating genotypes into different groups and are successful in
confirming hypothesized relationships. Lanza ef al. (1997), Pejic ef al.
(1998) and Moeller and Schaal (1999) clarified that the number and
sizes of amplified DNA fragments differed with the different primers
tested. Heun and Helentjaris (1993) found 20.7% of the fragments to
be monomorphic in a RAPD analysis of maize hybrids, indicating high
level of polymorphism for this species. Wu (2000) found 453
polymorphic bands among 17 elite inbred lines, used in the hybrid
maize breeding program in China, using 73 primers with an average of
6.2 polymorphic bands per primer. Sun e al. (2001) estimated RAPD
polymorphisms among 37 ontario corn hybrids using 24 random 10-mer
primers, which gave 95% polymorphic fragments with a mean of 6.4
polymorphic fragments per primer.

“
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Agrama and Moussa (1996) reported that RAPD markers can be a
valuable tool for maize breeding and for indirect selection for traits
difficult to score like maize virus diseases. Liu ef al. (1998) reported
that RAPD clustering fitted best with the pedigree as the method was
based on numerous molecular maiiers without functional, phenotypic
and multiple effects, growth and development stage limitations, and
environmental influences. The RAPD clustering is seen as a reliable
approach for distinguishing heterotic groups of inbred lines. Marson ef
al. (1993) showed that products obtained from the amplification of the
DNA of the second cycle lines were also amplified from one or both
original lines, revealing that RAPDs were stably inherited. Ajmone-
Marsan et al. (1993) confirmed that RAPDs behaved as dominant

Mendalian factors.

Along the same line, Lanza ef al. (1997) reported that RAPD can be
used as a tool for determining the extent of genetic diversity among
tropical maize inbred lines, for allocating genotypes into different
groups, and to aid in the choice of the superior crosses to be made
among maize inbred lines, therefore, reducing the number of crosses
required under field evaluation.

Also, Moeller and Schaal (1999) reported that RAPDs revealed very
high level of polymorphism among 15 of Native American maize
accessions. Polymorphic percentage of banding patterns ranged from
46.7 to 86.2% with an overall mean of 70.7% for the primers analyzed.
They concluded that RAPDs are potentially useful in organized seed
collections and understanding interspecific genetic differentiation.

The results of primers banding are illustrated in Table (28).
Either of primers 14 or 17 showed single band. Also, primers B12 and
B18 gave 3 bands each. While primer B11 identified 4 bands.
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Table ( 28) The DNA patterns for the various primers of maize single
cross 10.

primers
B11 B12 Bi4 B17 B18
.................... (MW bp)oro
2240 1720 850 1740 1750
1502 1120 1430
1075 804 1250
690
LTotal number of bands 4 3 1 1 3|

As it is clear from Table (29), for single crossl1, number of
bands was 2 when using primers B11 or B17. Meanwhile, there other

primers showed different numbers of bands, where B18, B12 and B14
clarified 4,7 and 8 bands, respectively.

Table (29) The DNA patterns for the various primers of maize single

cross 11.
' primers
Bll | BI2 B14 B17 B18
....................... (MW bp).cveeeeerio,
1606 3050 3050 2850 3050
1490 2360 2360 1970 2805
1635 2255 1635
1445 1630 940
1295 1425
785 1250
500 845
" 780
Total number of bands | 2 7 8 2 4

Results in Table (30) indicated that the highest number of bands
for maize single cross 12 was obtained for primers B12 and B14 where
the respective number of bands was 7 and 6. However, 2.4 and 5
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number of bands was noticed for primer BII, B17 and BI18,

respectively.
Table (30) The DNA patterns for the various primers of maize single
cross 12.
primers
Bll | BI12 B14 B17 B18
....................... (MW Bp).ceeeeseeruneeraennnes
@ 1600 3050 3050 3050 3755
» 1440 2432 2425 2000 2890
1600 1890 1450 2000
1450 1690 1070 1600
1230 1485 960
820 840
500
| Total number of bands 2 7 6 4 5

As it is clear from Table (31), for single crossl3, number of
bands was 5 when using primers B12 or B18. Meanwhile, other primers
showed different numbers of bands, where B17, B14 and B11 clarified
1,3 and 4 bands, respectively.

Table (31) The DNA patterns for the various primers of maize single

cross 1

primers

[ BLI B12 B14 B17 B18
. (MW Bp).eeeeennacsannnens
2670 3105 2335 2415 2445
2415 2784 1765 1980
1990 1760 1620 1600
1600 1610 1450
500 940
Total number of bands l_ 4 5 3 1 5
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Results in Table (32) showed the different DNA patterns of
maize single crossl4 when using different primers. Primers B11 and
B12 showed 4 bands. The highest number of bands 6 was noticed from
primer B18. Whereas, B17 gave 2 bands. Meanwhile, 3 bands were
shown for primer R 14.

Table (32) The DNA patterns for the various primers of maize single

cross 14,
[ primers
B11 B12 Bl14 B17 B18 T
........................ (MW bp)eveeoor

2780 3000 2430 2655 2900

2430 2780 1714 2000 2655

2000 2430 1630 2000

1600 1600 1600
1450
830

Total number of bands 4 4 3 2 6

Primers and their bands for the DNA patterns of maize single
cross 15 are recorded in Table (33). Results showed that large variation
in number of bands was obtained by the different primers. Primers B18
and B11 gave 2 and 3 bands, respectively. Primers B14 and B17 showed

4 and 5 bands, respectively. Whereas, the highest number of bands 7
was noticed for primer B12.

%
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Table (33) The DNA patterns for the various primers of maize single

cross 15.
Drimers
Bl11 B12 Bl14 B17 B18
................................ (MLW Dp)aceccennnnnaannennee
2230 1610 2040 2490 1520
1890 1500 1650 1720 1000
1600 1210 1220 1650
1000 915 1220
820 915
. 690
550
5 7 3 5 7

The results of primers banding are illustrated in Table (34).
Either of primers B12 or B14 showed 2 bands. Also, primers Bl11 and
B18 gave 5 bands each. While primer B17 identified 10 bands.

Table (34) The DNA patterns for the various primers of maize
three way cross 310.

primers |
B11 B12 B14 B17 BI8
....................... (VLW DP)ooveeereeanennnnnees
2120 840 900 2030 2605
1300 560 600 1800 1700
1000 1700 1600
840 1440 1350
690 1350 780
1000
840
780
690
560
Total number of bands 5 2 2 10 5|

As it is clear from Table (35), for three way Cross 311, only one
of band was obtained 1 when using either primer B11 or BI12.
Meanwhile, there other primers showed different numbers of bands,
where B14, B18 and B17 clarified 3.7 and 9 bands, respectively.
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Table (35) The DNA patterns for the various

primers of maize three
way cross 311.

rimers
Wm
\‘W
700 855 3750 2045 2920
1120 1800 2245
930 1480 1820
1300 1300
1000 1210
855 920
795 795
725
Total number of bands il___lhi‘#‘g—ii-,‘

Results in Table (36) showed the different DNA patterns of

maize three-way cross 314 when using different primers. Primers B1l

and or B14 showed 1 band. The highest number of bands 1] was
noticed from primer B17. Whereas, B11 gave 7 bands. Meanwhile, 9
bands was shown for primer BIS8.

Table (36) The DNA patterns for the

three-way cross 3i4.

various primers of maize

.................................

Total number of bands
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Primers and their bands for the DNA patterns of maize three-
way cross 325 are recorded in Table (37). Results showed large
variation in number of bands obtained by the different primers. Primers
B14 and B12 gave 2 and 4 bands, respectively. Primers B17 and B18
showed 5 and 6 bands, respectively. Whereas, the highest number of
bands 7 was noticed for primer B11.

Table (37) The DNA patterns for the various primers of maize
three-way cross 325.

primers
Bl1 B12 Bl14 B17 B18
.................... (MW Dp)eceeceinnnnnceanss

- 2760 1115 1115 1620 2680
2485 830 920 1335 2420
1480 700 1190 1680
1070 500 700 1620
830 500 1335
700 1190
570

Total number of bands 7 4 2 5 6

Primers and their bands for the DNA patterns of maize three-
way cross 326 are recorded in Table (38). Results showed large
variation in number of bands obtained by the different primers. Primers
B12 and B11 gave 1 and 2 bands, respectively. Primers B14 and B18
showed 4 and 8 bands, respectively. Whereas, the highest number of
bands 10 was noticed for primer B17.

f
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Table (38) The DNA patterns for the variou

S primers of maize
three way cross 326.

..................

2119 905 3290 2100 2770
680 1100 1800 2100
960 1700 2000
870 1325 1700
1190 1300
1000 1150
915 895
860 860
680
: 500
Total number of bands f 2 1 4 10 8

The results of primers banding are - illustrated in Table (39).
Either cf primers B12 or B14 showed 2 bands. Also, primers B11 and
B18 gave 5 bands each. While primer B17 identified 10 bands.

Table (39) The DNA patterns for the various

primers of maize
th cross 327.

primers
B11 B12 B14 B17 B18
.................... (M.W bp)ecoveenrnnrnnannn,
2085 800 915 2110 2320
1300 560 590 1785 1695
1000 1665 1420
800 1450 1290
690 1300 750
1000
800
750
690
560
Total number of bands ‘ 5 2 2 10 5
z!!!!:!!5!=!!!g!!!!:=z!!!!!z!!!!E!!z!=!zz=!!!:!!!!!5!5!!!!5!!!!!!!
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