4. RESULTS AND DISCUSSION

4.1. Mean performance and ranking of inbred lines :

Mean values and ranking of inbreds in their crosses for tasseling
and silking dates, plant and ear heights, ear length and diameter,
number of rows/ ear, number of kernels/ row, 100- kernel weight and
grain yield/ plant combined over two years are presented in Tables
(3-12).

Results in  Table (3) showed that the mean performance of
tasseling date was significantly lower than the check variety S.C. 10 by
the inbreds M18, M30 and M 35 in their top crosses over the three
studied testers. Moreover, five inbreds M1, M18, M 30, M 35 and M
36 tassled significantly earlier than the check variety Giza- 2. Itis
clear that the top crosses between each of M 7 and M 15 and the tester
Giza- 2 were the best among the studied crosses since they were the
earliest ones recording 54.67 and 54.33 days, respectively. On the
other hand, the top crosses M 2 x S.C. 10 was the latest cross among all
crosses followed by the top crosses M 11xS.C.10and M 12 x S.C.
10.

Ranks of tasseling date for inbred in their crosses with each
tester and averaged over the three testers are presented in Table 4). It
is obvious that inbred line M 18 ranked the first among all lines, being
the first ranking with the tester M 13 and third ranking with each of
Giza- 2 and S.C.10. The inbred line M 35 ranked the second in crosses
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Table (3): Mean performance of 114 top crosses between 38 inbred lines and
each of three testes for tasseling and silking dates in maize combined
QVer two seasons.

Trait Tasseling date (_da ) Silking date (day)

Tester | Giza2 |S.C.10 | M.13 | Average |Giza2 |S.C.10 | M.13 | Average
Lines

56.00 58.00 5633 |56.78 58.33 59.33 62.17 |59.94
58.00 62.50 59.17 | 59.89 62.00 | 66.17 66.50 | 64.56
59.50 59.83 58.50 |59.28 62.50 }64.50 63.50 |63.50
58.17 58.83 5833 {58.44 60.83 [62.50 62.83 |[62.06
59.00 59.17 59.17 |59.11 62.33 | 63.07 63.33 | 63.11
5800 |60.00 |6067 |59.56 61.83 |64.17 64.00 |63.33
54.67 56.50 |60.50 {5722 60.17 | 62.50 63.50 | 62.00
60.17 58.83 58.67 | 59.67 63.33 [ 63.00 64.17 | 63.50
5783 59.33 58.50 |58.50 63.17 | 64.17 63.33 |63.56
57.33 39.83 58.83 | 58.67 62.33 | 63.83 63.33 |63.17
56.17 62.33 5733 | 58.61 61.00 |67.17 62.00 {63.39
59.17 62.33 55.00 |60.17 60.00 | 66.50 6333 6328
56.00 |60.07 59.00 [ 58.56 60.33 | 66.00 64.00 |63.44
56.33 61.17 [55.00 |58.83 61.17 | 65.17 64.17 |63.50
54.33 60.67 |[59.00 |58.00 60.33 | 66.67 64.00 | 63.67
55.33 58.83 38.33 |57.50 60.67 |63.50 63.50 }62.56
55.67 60.67 37.33 | 57.89 60.67 | 64.33 6233 |62.44
35.00 56.33 35.17 | 55.50 59.17 | 6133 61.50 | 60.67
56.67 61.17 58.00 | 58.61 60.67 | 6633 61.83 |62.94
56.00 59.17  {57.67 | 5794 61.50 | 66.50 62.17 ]63.39
56.17 58.83 38.17 | 5772 60.67 | 65.83 62.00 |62.83
56.67 60.50 58.50 | 58.56 61.50 |66.67 62.17 |63.11
56.00 60.17 37.67 | 5794 61.33 | 66.67 61.83 |63.28
56.17 61.17 59.83 | 59.06 6133 | 60.00 63.50 |63.61
58.17 58.00 38.50 | 58.22 62.33 | 65.67 63.33 |63.78
57.00 59.17 57.17 | 57.78 62.67 |66.33 63.17 |64.06
57.83 59.00 3883 | 58.56 60.00 |64.00 62.50 §62.17
57.83 62.33 57.83 |59.33 64.00 | 66.50 63.50 |64.67
57.83 61.50 57.00 |58.78 62.50 | 67.50 62.83 |64.11
55.17 56.00 55.83 | 55.67 60.33 | 66.50 61.87 |62.83
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31 59.33 61.83 56.50 |59.22 6483 |66.17 61.00 |64.00
32 56.67 57.83 5683 [57.11 |62.83 |6533 61.83 |63.33
33 36.00 60.83 59.33 |[58.72 6133 |67.00 63.17 | 64.00
M. 34 60.17 60.83 59.00 | 60.00 63.00 |65.50 63.83 |64.11
M. 35 56.00 56.00 |[56.83 5561 59.17 | 6133 60.33 6028
M. 36 56.67 3750 | 56.67 |[56.94 60.00 |61.50 6183 |61.11
M. 37 58.83 58.83 58.17 |58.61 62.83 |65.00 63.33 |63.72

M. 38 59.33 60.83 36.83 [59.00 64.00 |65.00 61.50 |63.50

L.8.D o.08 2.02 2.42
L.8.D oo 2.72 3.14
Giza- 2 59.17 63.00

S.C. 10 57.70 64.50
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Table (4): Ranks of 38 maize inbred lines when evaluated by three testers for
tasseling and silking dates in maize combined over two seasons.

Trait Tasseling date Silking date
Tester | Giza2 | S.C.10 | M.13 | Average | Giza2 {S.C.10 | M.13 Average
Lines

M. 1 11 8 4 4 1 1 14 1

M. 2 28 38 34 36 24 27 38 37
M.3 36 20 24 33 29 15 31 26
M. 4 30 13 20 16 15 6 18 ]

M.5 32 17 33 30 27 9 26 14
M.6 28 21 38 35 22 13 35 19
M.7 2 4 37 7 7 6 31 6

M. 8 38 10 25 32 35 7 37 26
M. 9 25 18 24 19 34 13 26 27
M. 10 25 19 27 24 27 10 26 15
M. 11 14 37 12 22 16 38 11 21
M. 12 33 37 32 38 6 33 26 17
M. 13 11 26 32 20 9 25 35 22
M. 14 15 32 32 27 17 18 37 26
M. 15 1 26 32 14 10 35 35 29
M. 16 5 13 20 8 13 8 31 9

M. 17 6 26 12 10 13 14 15 8

M. 18 3 3 1 1 3 2 4 3

M. 19 19 32 16 23 13 29 7 12
M. 20 21 17 14 13 21 33 13 21
M. 21 14 i3 I8 9 14 23 11 11
M. 22 19 23 24 19 21 22 13 14
M. 23 11 22 14 13 19 35 9 17
M. 24 12 32 36 29 19 25 31 28
M. 25 30 8 24 15 25 22 26 31
M. 26 20 17 10 10 30 28 19 34
M. 27 25 14 27 19 6 11 16 7

M. 28 25 37 15 34 37 33 31 38
M. 29 25 33 9 26 29 37 18 36
M. 30 4 2 3 3 9 33 5 11
M. 31 35 34 5 31 38 27 2 33
M. 32 19 6 8 6 32 19 9 19
M. 33 11 29 36 25 23 37 20 33
M. 34 38 29 32 37 33 20 32 36
M. 35 11 1 2 2 3 3 1 2

M. 36 19 b 6 S 6 4 7 4

M. 37 31 13 18 22 32 17 26 30
M. 38 35 29 8 28 37 17 4 26
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over tester, being the first ranking with the tester S.C. 10 and second
with tester M 13. Inbred line M 30 occupied the third place in crosses
over all testers, being 2 nd with tester S.C. 10, 3 rd with tester M 13
and 4 th with tester Giza- 2.

Conceming silking date, results in Table (3) indicated that six out
of 38 top crosses over all testers were significantly earlier than the
check variety S.C. 10.  Moreover, the earliest inbred line was M 1
followed by inbred M 35 then M 36 . Among all top crosses, M 1 x
Giza- 2, M 35xGiza-2 and M 1 x S.C. 10 seemed to be the best top
crosses - since they had the lowest days to 50 % silking being 58.33 and
59.17 and 59.33, respectively.

Ranks of silking date for all inbreds with each tester and over
three testers are presented in Table (4). The inbred M 1 ranked the first
among all lines, being the first ranking with two testes (Giza-2 and S.C.
10). The inbred line M 35 ranked the second among all lines, being the
I st ranking with tester M 13 and 3 rd with the testers Giza- 2 and S.C.
10. The inbred M 18 ranked the third among all lines, being the 3 rd, 2
nd and 4 th ranking for the testers Giza- 2, 8$.C. 10 and M 13,

respectively.

From the previous results it could be concluded that the inbred
lines M 1, M 18, M35 and M 36 and their top crosses could be utilized
for developing early flowering hybrids since they were the earliest

among all top crosses.
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Regarding plant height, most top crosses were significantly
shorter than the check varieties Giza- 2 and S.C. 10 (Table 5). The
best inbreds were M 1, M2, M 3 and M 30 since they expressed the
lowest values of plant height in their top crosses over all testers. Such
results indicated that these materials are prospecting in maize breeding

programs towards development short stature hybrids.

Inbred line M 1 ranked the first among all lines for short plant
height, being the first ranking with two testers (Giza- 2 and M 13) as
shown in Table (6). Also, inbred line M 2 occupied the second rank
over all testers, being 2 nd with Giza- 2. The third rank was occupied
by the inbred line M 30 where it had the 4 th ranking with the tester M
13.

The same trend was obtained for ear height (Table 5), where
inbred lines M 1, M 2, M 27 and M 30 had the lowest ear height over
all testers with significant values from the check variety S.C. 10.
Moreover, the best top crosses for ear height were M 30 x M 13, M 2
x Giza-2, M 30 x Giza-2 and M 29 x M 13 since they expressed the
shortest ear height being 96.67, 102.83, 103.83 and 105.33 cm,

respectively.

Ranks of inbred lines concerning ear height revealed that inbred
line M 30 occupied the first rank over all testers, being the 1 st ranking
with the tester M 13, 2 nd with the tester Giza- 2 and the 4 th with S.C.
10 (Table 6). Inbred line M 27 ranked 2 nd among all testers, being
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Table (5). Mean performance of 114 top crosses between 38 inbred lines and
each of three testes for plant and ear heights of maize combined over

fwo seasons.
Trait ____Plant height (cm) Ear height (cm)
Tester | Giza2 | S.C.10 [ M.13 | Average [ Giza2 |S.C.10 | M.I3 | Average

Lines
M.1 209.00 | 22687 |217.50(217.78 107.00 | 111.00 | 109.00 | 109.00
M.2 211.17 | 229,83 |226.17 | 222.39 102.83 | 114.67 109.67 | 109.06
M. 3 21567 | 23750 |224.67 |225.94 108.50 | 118.50 109.67 | 112.22
M. 4 22433 | 247.50 |230.17 | 234.00 111.50 | 121.60 111.50 | 114.83
M.S5 23533 | 267.17 |258.17 | 253.56 128,00 | 133.17 | 123.17 |128.11
M. 6 226,50 | 253.83 |241.50 | 240.61 109.83 | 130.50 112.33 | 117.56
M.7 21833 | 241.67 (22733 |229.11 111.67 }118.67 110.33 | 113.56
M. 8 22750 |241.83 |230.00 |233.11 11233 | 131.33 117.83 | 120.50
M. 9 23400 }258.50 |249.67 | 247.39 121.67 | 124.17 124,33 | 123.39
M. 10 23250 [ 24250 |234.00 | 236.33 116.17 [ 118.83 |120.17 | 118.39
M. 11 219.83 | 222.50 |240.00 | 22744 110.67 [ 115.00 [ 11500 [ 113.56
M. 12 227.67 | 231.67 |245.17 | 234.83 118.33 | 113.67 | 125.00 | 119.00
M. 13 22733 | 242.00 |236.83 |235.39 116.00 §118.33 115.67 | 116.67
M. 14 225.00 | 237.83 |236.17 | 232.67 113.50 {11400 |113.83 [113.78
M. 15 236.50 | 231.67 |239.50 | 235.56 11950 | 108.50 | 113.67 | 113.89
M. 16 235.17 | 24133 |233.50 | 236.67 11750 | 112.83 {11033 | 113.56
M. 17 236.00 | 23550 |219.00{230.17 111.50 | 120.17 [111.83 | 114.50
M. 18 227.83 |216.67 |242.50 | 229.00 116.33 | 106.50 114.33 | 112.39
M. 19 242.83 | 267.50 |264.33 | 258.22 126.50 | 127.83 125.67 | 126.67
M. 20 233.83 23533 (243.17 |237.44 10933 | 114.00 119.67 | 114.33
M. 21 231.17 | 24750 |246.50 | 241.72 114.50 | 113.33 120.17 | 116.00
M. 22 225.83 | 232,50 |227.00 | 228.44 111.83 | 115.17 [ 116.50 | 114.50
M. 23 231.50 |229.00 |241.83 [ 234.11 13400 {117.00 | 115.83 | 122.28
M. 24 234.83 | 233.50 |241.00 | 236.44 116.17 | 116.33 124.17 {118.89
M. 25 22550 | 238.67 |{233.00 |232.39 113.33 | 118.83 113.17 | 115.11
M. 26 227.67 | 247.00 |230.33 {235.00 114.67 | 125.50 | 113.17 | 117.78
M. 27 22550 1237.50 |[221.50|228.17 10450 }110.00 106.17 | 106.89
M. 28 226.33 | 248.17 |233.00 | 235.17 107.83 | 127.33 111.00 | 115.39
M. 29 231.50 24333 |[233.50|236.11 108.00 | 117.50 |105.00 | 110.17
M. 30 224.00 |229.33 |223.50 | 225.61 103.83 {11033 | 96.67 103.61
M. 31 240.17 1238.33 |235.67 | 238.06 119.83 |119.33 | 105.33 |114.83
M. 32 222.50 | 226.67 |30.17 |226.44 109.83 [ 113.67 | 106.83 |110.11
M. 33 231.00 | 22733 |23983 |232.72 111.50 | 120.33 11033 | 114.06
M. 34 224.67 | 228.17 |238.67 | 230.50 105.83 | 114.83 119.50 | 113.39
M. 35 242.00 | 248.17 |[239.33 | 243.17 121.17 | 123.67 [114.00 | 119.61
M. 36 239.67 22200 (2428323483 116,33 {111.17 [121.17 | 116.22
M. 37 25033 | 230.83 |[239.67 | 240.28 141.50 | 137.50 127.00 | 135.33
M. 38 238.17 |240.83 | 24080 | 239.94 119.00 [ 128.00 |124.67 123.89

1.8.D 0,08 22.17 14.60

L.S5.D oo 2907 19.14

Giza- 2 283.00 138.10

S.C. 10 272.00 140.20
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Table (6): Ranks of 38 maize inbred lines when evaluated by three testers for
plant and ear heights of maize combined over two seasons.

Trait Plant height (cm) Ear height (cm)
Tester | Giza2 | S.C. 10 | M.13 | Average | Giza2 | S.C.10 | M.13 | Average
Lines

M. 1 1 5 1 1 5 5 6 3

M.2 2 10 6 2 1 13 8 4

M.3 3 19 5 4 8 21 8 7

M. 4 8 32 11 - 17 15 28 13 20
M.5 30 37 37 37 36 37 32 37
M. 6 15 35 29 33 11 35 15 26
M.7 4 25 8 10 16 22 11 11
M. 8 17 26 9 16 18 36 26 32
M. 9 27 36 36 36 34 30 34 34
M. 10 25 28 17 26 24 23 30 28
M. 11 5 3 26 6 12 15 22 11
M. 12 19 13 34 20 29 10 36 30
M. 13 16 27 20 22 23 20 23 25
M. 14 10 20 18 14 20 12 19 13
M. 15 31 13 23 23 31 2 18 14
M. 16 29 24 16 28 28 7 9 12
M. 17 32 17 2 11 15 26 14 18
M. 18 20 1 31 9 27 1 21 8

M. 19 37 38 38 38 35 33 37 36
M. 20 26 16 33 29 9 12 28 23
M. 21 22 32 35 34 21 8 29 23
M. 22 13 14 7 8 17 16 25 18
M. 23 24 8 30 18 37 18 24 33
M. 24 28 15 28 27 25 17 33 29
M. 25 12 22 14 13 19 24 17 21
M. 26 19 30 12 21 22 31 16 27
M. 27 12 19 3 7 3 3 4 2

M. 28 14 34 14 24 6 32 12 22
M. 29 24 29 16 25 7 19 2 6

M. 30 7 9 4 3 2 4 1 1

M. 31 35 21 19 30 32 25 3 20
M. 32 6 4 11 5 11 10 5 S

M. 33 21 6 25 15 15 27 11 15
M. 34 9 7 21 12 4 14 27 9

M. 35 36 34 22 38 33 29 20 31
M. 36 34 2 32 20 26 6 31 24
M. 37 38 11 24 32 38 38 38 38
M. 38 33 2_3 27 31 30 34 35 35
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the 3 rd ranking with the testers Giza- 2 and S.C. 10 and 4 th ranking
for the tester M 13.

From such results it is clear that the inbred lines M 1, M 27 and
M 30 may be of great useful for the development of new hybrids with

short ear position.

Results in Table (7) showed that most of the top crosses were
significantly higher than the check varieties Giza- 2 and S.C. 10 for ear
length. The best crosses among all 114 top crosses were M 5 x Gixa -2
(20.10 cm), followed by the top cross M 4 x S.C. 10 (20.02 cm) then
the top cross M 8x S.C. 10 (19.25 cm). However, the inbred lines M
5, M 6 and M 38 gave the highest ear length over all testers being
18.48, 18.34 and 18.27 cm, respectively.

Ranks of inbred lines over all testers for ear length revealed that
M5 inbred line occupied the first ranking, being the 1 st with the tester
Giza-2 and 5 th with the tester S.C. 10 (Table 8). The inbred M 6
occupied the second rank overall testers being the 2 nd ranking with the
tester M 13, the 3 rd ranking with the tester S.C. 10. The mnbred line M
38 ranked the third over all testers, being the 2 nd ranking with Giza-2
and 3 rd ranking with tester M 13 and 6 th with tester S.C. 10.

Regarding ear diameter, most top crosses were significantly
higher than the check varieties (S.C. 10 and Giza- 2). However, the
most desirable top crosses were M 38 x M 13 (46.07 mm) followed by
M 8xS$.C. 10 (45.12 mm) and then M 5 x Giza- 2 (44.48 mm). Based
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Table (7): Mean performance of 114 top crosses between 38 inbred lines and
each of three testes for ear length and diameter of maize combined
over two seasons.

Trait Ear length (cm) Ear diameter (mm)
Tester | Giza2 | S.C.10 | M.13 | Average | Giza2 | S.C.10 [ M.13 | Average

Lines
M.1 18.47 17.97 16.33 | 17.59 41.15 | 43.67 4223 [ 4235
M.2 15.90 18.12 15.23 16.42 41.30 42.67 41.33 41.77
M.3 16.57 18.28 16.78 |17.21 3892 40.82 41.75 40.49
M. 4 17.32 20.02 1642 |17.92 4198 | 43.87 40.13 | 4199
M.5 20.10 18.43 16.92 18.48 44 48 42.67 41.17 42.77
M. 6 18.10 18.90 18,02 | 18.34 41.92 40.73 41.25 4130
M.7 15.25 17.72 1535 |16.11 42.07 41.67 40.82 41.52
M. 8 16.87 19.25 1590 | 1734 | 40.68 4512 40.53 42.11
M.9 17.75 17.63 17.30 [ 17.56 40.63 41.75 40.60 40,99
M. 10 16.57 17.25 16.06 |16.63 -43.30 41.80 40.05 41.73
M. 11 16.23 16.30 16.42 |[16.32 .39.82 39.82 39.68 39.77
M. 12 15.90 16.95 16.72 | 16.52 43.22 41.60 41.40 42.07
M. 13 17.05 18.82 15.83 17.23 42.32 44,53 40.23 42,36
M. 14 16.88 17.78 1533 | 16.67 4342 14338 41.80 |[42.87
M. 15 16.85 15.82 16.58 | 16.42 4147 139.13 40.60 | 4047
M. 16 15.32 16.80 1520 |15.77 41.58 [42.20 4200 |41.93
M. 17 17.37 18.33 1742 | 17.71 40.03 | 45.25 4458 | 43.29
M. 18 17.27 16.33 16.83 | 16.81 39.90 |40.50 3992 |40.11
M. 19 17.23 15.82 1587 |16.31 40.82 39.47 42,37 40.88
M. 20 18.68 16.25 16.67 |17.20 40.40 | 38.67 41.60 |40.22
M. 21 16.72 14.62 1585 | 15.73 42.23 [ 4032 4098 |[41.18
M. 22 16.42 16.73 1590 |16.35 41.57 |[38.90 39.67 |40.04
M. 23 16.93 15.92 1592 | 16.26 40.23 35.88 3827 13744
M. 24 17.55 16.10 1593 | 16.53 38.83 |38.18 38.77 | 38.59
M. 25 15.28 16.68 15.83 | 15.93 41.03 |40.55 4143 |41.01
M. 26 15.60 15,87 1538 |15.62 39.08 4147 40.98 40.51
M. 27 17.92 17.93 16.48 17.44 42.37 4423 42.97 43.19
M. 28 15.72 17.42 17.05 16.73 42.45 41.83 4293 42 41
M. 29 16.13 16.45 17.05 | 16.54 41.82 |41.67 43.47 | 4232
M. 30 16.78 17.10 18.32 |17.40 40.73 42.10 44 82 42.55
M. 31 17.78 17.73 1772 | 1774 43.72 41.82 43.75 43,09
M. 32 17.23 16.05 17.47 16.92 41.27 4243 41.82 '141.84
M. 33 16.67 17.70 17.17 17.18 43.20 43.08 41.28 42.52
M. 34 16.58 16.85 16.62 |{16.68 38.07 [39.72 4217 |[39.98
M. 35 18.17 17.37 16.67 17.40 41.85 43.32 43.02 42,73
M. 36 18.53 15.23 17.63 17.13 41.92 41.47 43.87 4235
M. 37 17.48 16.73 16.55 |16.92 4113 | 4247 42.12 | 4191
M. 38 18.68 18.42 17.72 | 18.27 41.53 43.68 46.07 |43.76

L.8.D pos 1.86 2.62

L.S.D o.01 2.44 3.44

Giza- 2 15.20 35.00

S.C. 10 15.60 37.50
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Table (8): Ranks of 38 maize inbred lines when evaluated by three testers for ear
length and diameter of maize combined over two seasons.

Trait

l

Ear length (cm)

Ear diameter (mm)

Tester | Giza2 | S.C.10 | ML13 | Average | Giza2 |S.C.10 | M.13 | Average
Lines —

M. 1 5 10 24 7 23 7 11 12
M. 2 32 9 37 28 21 11 21 21
M. 3 27 8 14 14 36 26 17 30
M. 4 14 1 22 4 12 5 32 17
M.5 1 5 12 1 1 11 24 6

M. 6 7 3 2 2 14 27 23 24
M.7 38 14 35 34 11 21 27 23
M. 8 21 2 28 12 28 2 30 15
M. 9 10 16 8 8 29 20 29 27
M. 10 28 19 25 24 4 17 33 22
M. 11 30 29 22 31 34 31 35 36
M. 12 32 21 15 27 5 23 20 16
M. 13 18 4 32 13 9 3 31 11
M. 14 20 12 36 23 3 8 16 5

M. 15 22 35 19 28 20 34 28 31
M. 16 36 23 38 36 17 15 14 18
M. 17 13 7 7 6 32 1 3 2

M. 18 15 28 13 20 33 29 34 33
M. 19 16 35 30 32 26 33 10 28
M. 20 2 30 16 15 30 36 18 32
M. 21 24 38 31 37 10 30 25 25
M. 22 29 24 28 30 18 35 36 34
M. 23 19 33 27 33 31 38 38 38
M. 24 11 31 26 26 37 37 37 37
M. 25 37 26 32 35 25 28 19 26
M. 26 35 34 34 38 35 24 25 29
M. 27 8 11 21 9 8 4 8 3

M. 28 34 17 10 21 7 18 9 10
M. 29 31 27 10 25 16 22 6 14
M. 30 23 20 1 10 27 16 2 8

M. 31 9 13 3 3 2 19 4 4

M. 32 16 32 6 19 22 14 15 20
M. 33 25 15 9 16 6 10 22 9

M. 34 26 22 18 22 38 32 12 35
M. 35 6 18 16 10 15 9 7 7

M. 36 4 37 5 17 13 24 5 12
M. 37 12 24 20 18 24 13 13 19
M. 38 2 6 3 3 19 6 1 1
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on average of all testers, five inbreds namely, M1, M 5, M 14, M 17
and M 38 produced the highest significant ear diameter compared
with the check variety S.C. 10. The respective values of the ear
diameter for these inbred lines over all testers were 42.35,42.77,42.87,
43.29 and 43.76 mm (Table 7).

Table (8) showed ranks of inbred lines for each tester and over
all testers for ear diameter. It is clear that inbred line M 38 ranked the
first over all testers, being the 1 st ranking with the tester M 13 and 6 th
with tester S.C. 10. Inbred line M 17 occupied the 2 nd ranking
followed by inbred line M 27 which occupied the third ranking over all
testers.

It could be concluded that the single crosses M 38 x M 13
should have immediate breeding implication for the improvement of ear
diameter since it ranked the first among all testers.

For number of rows/ ear, five inbreds namely, M 1, M 27, M 35,
M 36 and M 38 were significantly higher in their top crosses than the
check variety S.C. 10 over all testers (Table 9). Also, it is clear that
the best top crosses were obtained from the crossing between the tester
S.C. 10 and each of the inbreds M I,M8§ M27 M35 and M 36 being
14.67, 14.53, 15.02, 14.53 and 14.67, respectively. Onthe other
hand, the top crosses M 11 x S.C. 10 recorded the lowest number of
rows/ ear (11.63 ) followed by the cross M 32 x M 13 (12.08).

Ranking of inbreds for number of rows/ ear indicated the inbred
line M 38 occupied the first rank over all testers, being the 1 st ranking
with the tester M 13 and 4 th ranking with the tester S.C.10 (Table 10).
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Table (9): Mean performance of 114 top crosses between 38 inbred lines and
each of three testers for number of rows/ ear and number of kernels/

row of maize combined over two seasons,

Trait No. of rows/ ear No. of kernels/ row -
Tester | Giza2 {S.C.10 [ M.13 | Average [ Giza2 | S.C.10 | M.13 Average

Lines '
M.1 13.93 11467 [13.92 |14.17 39.03 13793 (3730 [3809
M.2 13.70 14.08 13.70 [ 13.83 31.88 |36.98 3147 [33.44
M. 3 1260 11298 |12.838 |12.82 3112 [38.08 {31.03 |33.41
M. 4 1243 1 13.17 |1248 |12.69 3405 [3878 |32.05 |34.96
M.5 13.15 13.88 1293 {13.32 33.10 | 3685 3423 [34.73
M. 6 13.45 13.33 1237 |[13.05 33.13 34.83 33.55 [33.84
M. 7 13.30 14.10 13.07 | 13.42 3408 |39.60 31.13 | 34.94
M. 8 12.97 14.53 14.03 | 13.84 3423 |37.60 3563 |35.84
M.9 13.42 13.15 1280 [13.12 37.52 |[35.90 31.62 3501
M.10 |13.68 |13.67 [1327 |13.51 3047 3412 12970 |[31.59
M. 11 12.20 11.63 12.63 |12.16 31.40 |30.05 31.73 [ 31.06
M. 12 1260 | 1265 (1273 |12.73 3143 13285 3225 [3218
M. 13 13.30 13.50 1295 | 13.25 3408 |36.17 31.20 | 33.62
M.14 1423 11388 [1385 |[13.99 3298 13565 (2958 |[32.74
M. 15 13.42 13.30 12.80 |(13.17 3135 (3177 3022 |31.11
M. 16 14.13 14.15 13.90 | 14.06 3133 | 35.37 29.28 |31.99
M. 17 13.10 12.98 1412 | 13.40 3345 3327 3487 |33.86
M. 18 13.18 13.00 12.83 |13.01 3298 [31.57 3365 (3273
M. 19 13.53 12.57 1425 [13.45 3352 3332 34.87 |33.90
M. 20 13.02 12.15 13.42 | 12.86 3935 {33.75 3482 | 3597
M. 21 13.67 13.83 13.25 | 13.58 3465 (3196 3232 3298
M. 22 13.77 | 13.52 [13.17 |13.48 3315 13328 3283 |33.09
M. 23 13.67 13.72 1243 13.27 36.63 31.68 3287 [33.73
M. 24 12.38 13.13 12.08 112.70 39.50 |36.47 31.18 | 35.38
M. 25 12.98 13.60 13.42 11333 32.82 |33.98 35.08 |33.96
M. 26 12.57 13.75 12.60 | 12.97 3480 |3218 3057 [32.52
M.27 1378 |15.02 |13.58 |14.13 3261 3785 3628 (3558
M.28 (1350 |1352 [14.10 |13.71 31.57 136.03 |3385 3382
M.29 11412 [1345 |1400 |13.86 3292 |[36.71 32,08 (3390
M.30 | 1353 |13.18 |[1265 |13.12 3457 |3452 3838 |3582
M. 31 13.12 13.57 13.18 |13.29 36.27 | 3237 37.15 3526
M. 32 13.82 14.02 12.08 | 13.31 3538 |[31.63 37.00 | 34.67
M. 33 13.25 12.87 13.47 }13.19 3295 |34.43 3322 [33.53
M. 34 12.37 13.48 13.27 {13.04 31.90 |33.88 33.80 [33.19
M.35 11417 {1453 |1397 |14.22 3822 3887 3707 |3805
M.36 1385 |1467 |14.13 |14.22 38.08 3917 |3998 |39.08
M. 37 13.07 12.78 13.17 [ 13.01 3520 |31.92 3205 [33.06
M. 38 13.90 14.60 14.27 114.26 37.40 |38.67 36.13 3740

L.S.D pos 1.11 427

L.S.D gy 1.45 5.60

Giza- 2 12.90 32.00

S.C.10 13.00 32.10
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Table (10): Ranks of 38 maize inbred lines when evaluated by three testers for
number of rows/ ear and number of kernels/ row of maize combined
over two seasons.

Trait No. of rows/ ear No. of kernels/ row
Tester | Giza2 | S.C.10 | M. 13 | Average | Giza2 | S.C,10 | M. 13 | Average
Lines

M. 1 5 2 9 3 7 3 2

M.2 11 9 12 10 31 10 29 25
M.3 34 31 26 34 37 6 33 26
M. 4 36 27 34 37 18 21 25 12
M. 5 24 11 25 19 23 11 14 14
M. 6 18 24 36 28 22 19 18 29
M. 7 27 8 23 16 16 1 32 13
M. 8 3] 6 6 9 15 9 9 6

M.9 19 28 28 26 ) 15 28 11
M. 10 12 17 17 13 38 22 36 36
M. 11 38 38 32 38 34 38 27 38
M. 12 33 35 30 35 33 29 23 34
M. 13 21 21 24 23 16 13 30 21
M. 14 1 11 11 7 24 16 37 31
M. 15 20 25 28 25 35 34 35 37
M. 16 3 7 10 6 36 18 38 35
M. 17 26 31 4 17 20 28 12 14
M. 18 23 30 27 30 24 37 17 32
M. 19 16 36 2 15 19 26 11 18
M. 20 29 37 15 33 2 25 13 5

M. 21 13 13 19 12 13 32 22 30
M. 22 10 19 22 14 21 27 21 28
M. 23 13 15 35 22 8 35 20 23
M. 24 32 29 37 36 1 17 31 9

M. 25 30 16 15 18 28 23 10 16
M. 26 35 14 33 32 12 31 34 33
M. 27 9 1 13 5 29 8 7 8

M. 28 17 19 5 11 32 14 15 21
M. 29 4 23 7 8 27 12 24 17
M. 30 15 26 31 26 14 20 2 7

M. 31 25 18 20 21 9 30 4 10
M. 32 8 10 37 20 10 36 6 15
M. 33 22 33 14 24 26 21 19 24
M. 34 37 22 17 29 30 24 16 27
M. 38 2 5 8 2 4 3 5 3

M. 36 7 2 3 2 5 2 1 1

M. 37 28 34 21 30 11 33 25 29
M. 38 6 4 1 1 7 5 8 4
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Whereas, inbred lines M 35 and M 36 ranked the second and third
over all the three testers, respectively. Concerning number of kernels/
row, most of studied top crosses were significantly higher than the
check varieties S.C. 10 and Giza- 2 (Table 9). However, the most
desirable values for number of kernels/ row were detected for the top
crosses M 36 x M 13 (39.98), M 7 x S.C. 10 (39.60), M 24 x Giza- 2
(39.50), M 20 x Giza-2 (39.35) and M 36 x S.C. 10 (39.17). Based on
the average of all testers, four inbreds M 1, M 35, M 36 and M 38 were
significantly higher than the check variety S.C. 10, being 38.09, 38.05,
39.08 and 37.40, respectively.

Inbred line M 36 occupied the first ranking over all testers for
number of kernels/ row, being the 1 st with the tester M 13 and 2 nd
with tester S.C. 10 and 5 th with tester Giza- 2 (Table 10). Inbred line
M1 ranked the second over all testers, being the third ranking with
each of the two testers, Giza- 2 and M 13. Inbred line M 35 ranekd the
third, being the third , fourth, fifth ranking with S.C. 10, Giza- 2 and M
13, respectively.

Mean values of 100- kemnel weight of most top crosses were
significantly higher than the check varieties Giza- 2 and S.C. 10 (Table
11). The top cross M 37 x Giza- 2 had the heaviest 100- kernel (38.00
g) followed by the top crosses M 38 x Giza- 2 (37.67 g) and M 38 x
S.C. 10 (37.67 g). However, two inbreds namely, M 36 and M 38
were significantly higher than the check variety S.C. 10 over all testers
in their top crosses being 35.39 and 36.72 g, respectively.
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Table (11): Mean performance of 114 top crosses between 38 inbred lines and
each of three testers for 100- kernel weight and grain yield/ plant of
maize combined gver two seasons.

Trait 100- kernel weight (g) Grain yield g/ plant
Tester | Giza2 | S.C.10 | M.13 | Average | Giza2 | S.C.10 | M.13 | Average

Lines
M. 1 3567 | 36.67 |29.17 |33.83 189.17 |202.50 | 185.00 (192.22
M., 2 26.75 3133 27.83 128.64 111.33 | 128,17 [103.33 [ 11428
M. 3 27.67 32.33 3033 |30.11 104.83 | 123.00 |120.17 | 116.00
M. 4 20.83 32.33 2733 | 2983 122.00 | 198.17 | 109.17 | 143.11
M. S5 3750 |31.83 3033 3322 178.83 | 163.00 | 180.00 | 173.94
M. 6 30.50 28.00 31.17 | 29.89 12433 | 136.56 | 121.33 | 127.39
M. 7 30.33 3017 126.50 |[29.00 151.00 | 149.67 |92.00 | 130.89
M. 8 30.00 [31.00 [28.00 |29.67 149.83 | 171.83 | 168.17 | 163.28
M. 9 31.83 3283 [29.67 |31.44 130.33 | 150.50 | 118.00 | 132.94
M. 10 30.17 2983 (2783 [29.28 127.50 {135.83 |117.17 | 126.83
M. 11 30.83 3583 12883 |31.83 114.67 | 127.50 | 109.17 | 117.11
M. 12 29.67 | 2933 {2867 }[29.22 113.33 | 108.50 | 123.17 | 115.00
M. 13 3200 13250 (28383 |31.11 170.50 | 204.67 |116.50 | 163.89
M. 14 31.83 27.67 |27.50 |29.00 136.33 | 186.00 | 112.83 | 145.06
M. 15 31.83 28.00 |26.67 |28.83 121.17 | 90.67 111.33 | 107.72
M. 16 29.67 |29.67 |26.67 |28.67 124.17 | 126.17 | 118.17 {12283
M. 17 3267 (3533 [28.00 |32.00 129.33 | 148.67 | 124.83 | 134.28
M. 18 28.33 30.83 26.83 | 28.67 120.33 | 106.83 | 117.67 | 115.00
M. 19 3217|2633 |27.17 |28.56 124.00 | 133.33 | 149.67 | 135.67
M. 20 31.00 24 .83 26.67 |27.50 167.83 [ 161.83 | 124.50 | 151.39
M. 21 29.00 29.17 28.33 |[28.83 116.17 {12333 | 107.67 | 115.72
M. 22 28.83 27.67 2733 | 2794 176.67 | 127.67 |[111.83 | 138.72
M. 23 28.00 2533 2483 [26.06 111.67 } 11933 |90.50 | 107.17
M, 24 2067 12917 |2500 2794 153.33 {139.50 |120.50 |137.78
M. 25 29.17 30.17 27.50 128.94 133.83 | 186.67 | 185.50 | 168.67
M. 26 27.67 |28.17 {2600 |27.28 108.67 | 109.83 | 130.83 | 116.22
M. 27 33.17 {3617 |3333 |3422 198.67 |217.50 [175.17 | 197.11
M. 28 29.67 |31.00 |[31.83 |30.83 126.50 | 166.67 | 167.33 | 153.50
M. 29 2800 [30.50 {3050 |29.67 127.83 | 129.50 | 130.00 | 129.11
M. 30 28.83 31.060 30.07 |[30.17 151.83 | 178.17 |129.33 | 153.11
M. 31 32.17 32.33 29.50 (3133 163.67 | 161.17 {14233 | 155.72
M. 32 3167 (2983 (3250 |3133 126.00 |217.67 | 169.00 | 171.89
M. 33 3067 3233 2850 |30.50 130.17 | 140.50 | 136.17 | 135.61
M. 34 2667 |32.00 |26.67 |2844 115.67 | 109.00 | 120.67 | 115.11
M. 35 36.33 36.00 (32.00 |34.78 17533 | 172.17 |172.00 | 173.17
M. 36 2833 |37.50 |30.00 |3539 218.00 | 219.50 {216.67 }218.06
M. 37 38.00 |3233 30.00 |30.11 160.50 | 112.83 | 120.50 {131.28
M. 38 37.67 13767 13483 (3672 131.17 §191.83 [ 15550 {159.50

L.S.D p.08 4.37 16,57

L.S.D o1 5.20 21.73

Giza-2 28.50 155.80

S.C. 10 30.20 174.30
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The mbred ranking for 100- kernel weight are presented in
Table (12). Inbred line M 38 ranked the first over all testers, being first
ranking with each of the testers S.C. 10 and M 13, and second with the
tester Giza- 2. Inbred line M 36 which occupied the second ranking
over all testers was the first ranking with tester Giza- 2, second ranking
with the tester S.C. 10 and 9 th ranking with the tester M 1. Inbred
line M 35 ranked the third over all testers, being the 4 th ranking with
each of Giza- 2 and M 13 and 5 th ranking with S.C. 10.

For grain yield/ plant, ten and twenty out of 114 top crosses were
significantly ~ higher than the check varieties S.C. 10 and Giza-2,
respectively (Table 11). However, the best top crosses were M 36 x
S.C. 10 (219.50 g), M 36 x Giza- 2 (218.0 g), M32x S.C. 10
(217.67 g), M27xS.C. 10 (217.50 g), M 36 x M 13 (216.67 g), M13
x S.C. 10 (204.67) and M 1 x S.C. 10 (202.50 g). Based on the average
of all testers, three inbred lines namely, M 1, M 27; and M 36 had
significantly higher grain yield in their top crosses than the check
variety S.C. 10, being 192.22, 197.11 and 218.06 g, respectively.

From such results, it could be concluded that the inbred lines
M1, M 27, and M 36 and their top crosses with S.C. 10 could be

immediately utilized as 3- way crosses by corn breeders to develop

new hybrids with high yield potentiality.

Ranks of grain yield/ plant for all inbred lines in their top crosses
are presented in Table (12). Inbred line M 36 ranked the first over all
testers, being the first ranking with each of the studied three testers.
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Table (12): Ranks of 38 maize inbred lines when evaluated by three testers for
100- kernel weight and grain yield/ plant of maize combined over two
seasons.

Trait 100- kernel weight (g) Grain yield g/ plant
Tester | Giza2 | S.C.10 | M.13 | Average |Giza2 | S.C.10 | M.13 | Average
Lines
1 5 3 15 5 3 5 3 3
2 37 17 23 31 36 - 26 36 36
3 36 12 9 17 38 31 24 31
4 22 12 28 19 28 6 33 16
5 3 16 9 6 4 14 4 4
6 18 32 6 18 25 22 20 26
7 19 23 35 24 | 13 18 37 24
8 21 18 21 20 14 12 8 9
9 11 8 13 9 18 17 26 22
20 25 23 22 23 23 28 27
16 6 16 8 33 28 33 29
26 28 18 23 34 36 19 34
10 9 17 12 7 4 29 8
11 34 25 24 15 9 30 15

11 32 31 27 29 38 32 37
23 27 33 29 26 29 25 28

B b ek ek ek ek ek ek st e S
VO JA ML W =S

7 7 21 7 20 14 17 21
31 21 30 29 30 37 27 34
9 36 29 32 27 24 11 19
15 38 33 36 8 15 18 14
21 28 29 20 27 31 30 35 32
22 29 34 27 34 5 27 31 17
23 32 37 38 38 35 32 38 38

e e L L L e

24 23 29 37 35 11 21 22 18
25 27 23 25 26 16 8 2 7
26 35 31 38 37 37 34 14 30
27 6 4 2 4 2 3 5 2
28 23 18 5 13 24 13 9 12
29 32 22 8 20 22 25 15 25
30 29 18 7 15 12 10 16 13
31 8 12 14 10 9 16 12 11
32 14 25 3 10 21 2 7 6
33 17 10 19 14 19 20 13 20
34 38 15 31 33 32 35 21 33
. 35 4 5 4 3 6 11 6 s
36 1 2 9 2 1 1 1 1
37 32 10 12 16 10 33 22 23
38 2 1 1 1 17 7 10 10
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Inbred line M 27 ranked the second over all testers, being the
second ranking with Giza- 2, third ranking with S.C. 10 and -ﬁﬁh
ranking with tester M 13, Inbred line M 1 ranked third over all testers,
being 3 rd ranking with each of Giza- 2 and M 13 and 5 th ranking with
S.C. 10. Inbred M 5 ranked fourth, being 4 th ranking with each of the
te'ssters Giza- 2 and M 13 and 1 th ranking with S.C. 10. From the
previous results, it is clear that ranking of inbred lines for most of the
studied traits differed from trait to another. Increasing number of
testers for the evaluation of inbred lines may be more efficient. In this
respect, Abel and Pollak (1991) reported the importance of using at
least two (and perhaps more) divergent testers that contain an inherently
high level of favorable alleles.

4.2. Correlation studies :

Simple correlation coefficients between - testers in top crosses
and mean performance over all testers for all traits combined over two
years are presented in Table (13). Results indicated that correlation
coefficients values between each of the three testers and mean over all
testers (multiple tester) were significant for all traits studied. However,
the highest correlation values were detected for the tester S.C. 10 and
mean of all testers for tasseling date (0.8256), silking date (0.8352), ear
diameter (0.8718), number of rows/ ear (0.8339), 100- kernel weight
(0.8766) and grain yield/ plant (0.8904).




[
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Also, the correlation values between the tester M 13 and over all
testers (multiple tester) was highest for plant height (0.8375) and
number of kerels/ row (0.7703). Highest correlation values between
the tester Giza- 2 and multiple tester were detected only for ear height
(0.8649) and ear length (0.7733).

These results indicated that the tester S.C. 10 seemed to be the
best combiner followed by the inbred line M 13 as compared with the
testers Giza- 2. In this respect, Abel and Pollak (1991) reported that
mbred lines and single crosses were more desirable than populations

1n test crosses.

The correlation coefficients values between each of the two
testers are presented in Table (13). It is clear that, the highest
correlation values were detected between Giza- 2 and S.C. 10 for
silking date (0.4350) and number of rows/ ear (0.5747). Highest
correlation values between Giza- 2 and M 13 were obtained for plant
height (0.5715), ear height (0.6060), ear length (0.4886) and number of
kernels/ row (0.4726). Whereas, correlation coefficients between S.C.
10 and M 13 reached maximum values for number of days to 50 %
tasseling (0.3641), ear diameter (0.5219), 100-kernel weight (0.5959)
and grain yield/ plant (0.6372). Such results confirm the superiority of
the two testers S.C. 10 and M 13 .

The correlation coefficients between ranks of top crosses for -
each tester and average of all testers (multiple tester) for all traits are
presented in Table (14). Correlation coefficients between ranks of each
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tester in top crosses and multiple tester were highly significant for all
traits. However, the correlation values between the ranks of the tester
Giza- 2 and multiple tester were the highest for tasseling date
(0.7263), silking date (0.7575), plant height (0.7277), ear length
(0.7434) and number of rows/ ear (0.8094). Consequently, this tester
(Giza- 2) was the best for these traits as compared with the other two
testers (S.C. 10 and M 13). Whereas, rank correlation indicated that
the tester S.C. 10 was the best for evaluating ear diameter (0.8349) and
grain yield/ plant (0.9044). The tester M 13 was the best for the
evaluation of ear height (0.7872), number of kernels/ row (0.7029) and
100- kernel weight (0.8347).

The correlation coefficients between ranks of top crosses for
each two testers for all traits are presented in Table (14). Significant
correlation values were detected between each testers for at least five
traits. However, significant correlation values were obtained between
all pairs of testers for both 100 kernel weight and grain yield/ plant,
Such result showed that the maximum consistency between the three
testers was detected for 100- kerne] weight and grain yield/ plant. This
suggested that individual tester can be used for measuring the
combining ability for inbreds for both traits. Meanwhile, the highest
correlation coefficient values were detected between ranks of Giza- 2
and S.C. 10 for ear diameter (0.4019), number of rows/ ear (0.5819)
and grain yield/ plant (0.6810). Also, highest correlation values were
obtained between Giza- 2 and M 13 for plant height (0.6328), ear
height (0.6244), ear length (0.4821) and number of kemels/ row
(0.4387). For silking date and 100 kernel weight the highest correlation
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values were detected between the tester S.C. 10 and M 13 being
0.3619 and 0.5950, respectively.

From the previous correlation values, it could be concluded that
there were some differences among testers in ranking the inbred lines.
This confirms the importance of increasing the number of testers used in

the evaluation of new inbred lines of maize.
4.3. Analysis of variance:

Test of homogeneity revealed the validity of the combined
analysis for the data of the two growing seasons. Therefore, the
combined analysis of variance for the studied traits over two seasons
was accomplished and the results are presented in Table (15). Years
mean squares were highly significant for all studied traits except for
number of rows/ ear. Such result indicated that there was an overall
differences between the two years. Mean performance of all traits were
higher in the first year than those of the second one due to delaying
planting date in the second season (data not included).

Significant mean squares due to top crosses along with lines and
testers were detected for all studied traits except that of testers mean
squares for ear diameter. Such results indicated a wide range of
variability among both parental inbred lines and testers. It is clear that
the means squares due to testers were much higher than those of inbred
lines for all traits except plant height and ear diameter. Such result
revealed that testers contributed much more to the total variation as
compared to inbreds. Therefore, the total GCA variance was due to

the tester GCA variance.




-61-

"Apeanoadsal “Ayjiqeqoid Jo S[9A3] 1070 PUB 50°( Je Jueogrudis 4, pUe ,

65T 06'891 £1°06€ 95"y we 497 013 Pa[0od
0L'C €6'¥81 £8'¥6¢€ +96'9 +496'9 pL| Teak x s19189) X 9ur]
9¢'C 66'8S1 STEVII »+98°911 ++9V 611 4 TRk X SI01S9 ],
$6'€ £6°0TT +E1°TIL 9L'L #4611 LE Teak X oul']
01'€ €1°961 +80°CIS AN w+19°€1 €1l JeoA X $955010)
I8 LS L91 TLISE «+68°6 ++19°01 vl §10JS9} X oUIY
sslS'LT «+8T P811 ++68°'86¥ *+ 10 VF9 ++€6'LSE z SEEA
»+6¥'6 w+PS LYY ++69°L801 11T ++97'€T LE SouT']
w+PL'9 +2ELTHE s+ CLYLY «+C8'HT ++06°07 €1l $25S0K)
€T6 P8 6LII 19°6¥6 v¥ 9T 11s1 ¥ ok doy
il LE S¥S9ST €EY8ISII 66 0FC CeTE0T ! sIedg
(wo) (o) (wao) (Aep) (Kep)
y3us| reg wSoy rey | ySoyjueld | oyep Jupyig | ep Juipesse] | JP AOS

‘SHOSEIS OM]} JOAO PSUIGUIOD JZIBUE JO SHEX) U3) JOF S3s5010 do} JO soueLrea Jo sisApeuy (1) SIqeL




- 64 -

‘Ajeanoadsar ‘Ayijiqeqoid Jo SjaAs] [(°0 PUR §0°( Je ymeoyIudis ,, pue,

Y0'0 pE'S LS 080 811 TeaA X 808 79
100 80°0 L8 060 €'l Teok x 203 4@
SE0 68°C- 61'L- 60 19°0 BOS 22
1o b0'9 LrL LT 560 vod g
00 pE'S LS'T 08°0 811 Teok X U @
000 €T 0 79'9 960 660 Teok x I /@
¥I'0 96'€ 9T'S¢ 60°0 285 Teak X J 28
€0 68T 61'L v 0 19°0 ug 28
010 LSV oLl 08T £0'1 e
61°0 69°%T 9Z'€T 850 600 I8
ajep JUSUOdEIOd
(wo) ydusp reg | (wd) yyBroy reg | (Wwo) 3oy Jueld | 3)ep Junyjig durpesse], S0UBLIE A

"3ZIBW JO S)IEI} UD) JOJ SIeaK (LM UOT)ORISIUL Jiay) pue sjusuoduioo souetrea Jo sajemwnsy ((91)ojqel




65 -

“AjoAnoadsar “Aipiqeqod 3o s9a 1070 PUe 50" e Juedgrudis ,, pue,

L6'+TS 0s'1- 917 100 S7°0 Te3A X BOS 29
99 Z€0 y1 Q- 910 £8°0 Teah X v03 49
ws SHI 171 500 560 08 28
VO 991 79°0 500~ 950~ w3 /9
L6VTS 01 o1’z 10°0 570 Teak x wy 29
€6°11- S20 ST0- L10 L8°0 Teoh X I /@
1$'6£2 9T 20°0- $0'0 0£°0 Teh X J 28
Ly Sl 121 500 560 " Z8
19'9L 0S'l 50 LO0- Ly 0 wes
8L 65% ILg €61 910 860 38
(d) yueyd () 1yS1am MOl | Jusuodwod
/PISIA uteln) [PuIsy -001 /S[PUIDY JO 'ON | Jes /smorjo ‘oN | (wid) Jojeurerp reg QOUBLIEA

weD) (91)s1qeL




- 66 -

Height, 100- kernel weight and grain yield/ plant. Consequently, the
additive types of gene action were important in controlling the behavior
of these traits. The importance of additive gene action in controlling
yield and other traits were reported by Eberhart ef af. (1966), Russell
et al. (1973), El- Zeir et al. (1993), Salama et al. (1995) and Mahmoud
(1996).

On the other hand, §2SCA played the major role in the
inheritance of ear length, ear diameter, number of rows/ ear and number
of kernels/ row, revealing that the largest part of the total genetic
variability associated with these traits was a result of non additive gene
action. Similar results were reported by Nawar and El- Hosary (1984),
Galal et al. (1987) and Sedhom (1992 and 1994).

The magnitude of the interaction between specific combining
ability and years was much higher than that of general combining ability
for date of tasseling, ear height, ear length, number of kernels/ row and
grain yield/ plant. These results led to the conclusion that non- additive
gene action was more biased by the interaction with environment than
the additive effects.

In this respect, Rojas and Sprague (1 952) found that specific
combining ability x environment interaction was significant and larger
than general combining ability x environment, In other words, the non-
additive component of genetic variation interacted more with the
environment than the additive component. The same conclusion was
reached by Shehata and Dahawan (1975), El- Hosary (1985), Sedhom
(1992 and 1994), Mahmoud (1996) and Al- Naggar et al. (1997).
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4.3.1. Estimation of general combining ability effects :

The general combining ability effects g; of testers and inbred lines
for all traits combined over two years are presented in Table (17). High
negative values observed for tasseling date, silking date, plant height
and ear height from one side and high positive values observed for yield
and its components from other side would be useful from breeders point
of view. Data revealed that the best general combiners were M I,M7,
M 18, M30, M 32, M 35 and M 36 for number of days to 50 %
tasseling, and M 1,M4,M 7, M 18, M 35 and M 36 for number of
days to 50% silking. These parental lines had significantly negative g;
effects for both traits. Moreover, inbred lines M 1, M7, M 18, M 35
and M 36 were the best combiners for both traits together.
Consequently, they could be utilized in developing new hybrids

characterized by earliness in flowering.

The best inbreds in general combining ability were M 1,M 2,
and M 30 for plant heightand M 1, M2, M 27, M 30, and M 32 for
ear height. These lines expressed significant negative g; effects for
both traits. From these lines, three inbreds M 1,M 2, and M 30) were
common for both traits.  Therefore, they could be of great value in

breeding programs for developing new hybrids with short plant stature.
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Table (17): Estimates of general combining effects for ten traits of maize
combined over two seasons.

Trait Tasseling | Silking date Plant Ear height Ear len%th
Parent date (day) (day) _height (cm) (¢cm {(ecm
Testers:

Giza- 2 -1.13** -1.55%* -5.26%* -1.33 0.12
S.C. 10 1.35%* 1.78** 3.70%* 2.63%+ 0.27*+
M. 13 -0.21 -0.23 1.56 -1.30 -(.39%*
S.E. (g) 0.12 0.14 1.31 0.86 0.11
EE (g-g) 0.17 0.20 1.85 1.22 0.15
ines :
M. 1 -1.52%% -3.12%* -16,89%% -7.13% 0.66
M.2 1.60** 1.49% -12,28%# -7.08* -0.51
M.3 0.98* 0.43 -8.72 -3.91 0.28
M. 4 0.15 -1.01* -0.67 -1.30 0.99*
M. 5 0.82 0.04 18.89%#* 11.98%# 1.55%+
M. 6 1.26* 0.27 5.94 1.42 1.4]1%*
M. 7 -1.07* -1.01* -5.56 -2.58 -0.82*
M. 8 0.93* 0.43 -1.56 4.37 0.41
M.9 0.26 0.49 12,72% 7.26% 0.63
M. 10 0.37 0.10 1.67 2.26 -0.30
M. 11 0.32 0.32 -7.22 -2.58 -0.61
M. 12 1.87%* 0.21 0.17 2.87 -0.41
M. 13 0.26 0.38 0.72 0.54 0.30
M. 14 0.54 0.43 -2.00 -2.35 -0.26
M. 15 -0.29 0.60 0.89 -2.24 -0.51
M. 16 -0.79 -0.51 2.00 -2.58 -1.16%*
M. 17 -0.40 -0.62 -4.50 -1.63 0.78*
M. 18 -2.79%* -2.40%* -5.67 -3.74 -0.1
M. 19 0.32 -0.12 23.55%# 10.54%* -0.62
M. 20 -0.35 0.32 2.78 1.80 0.27
M. 21 -0.57 0.23 7.05 -0.13 -1.20%*
M. 22 0.26 0.04 -6.22 -1.63 -0.58
M. 23 -0.35 0.21 -0.56 6.15% -0.67
M. 24 0.76 0.54 1.78 2.76 -0.40
M. 25 -0.07 0.71 -2.28 -1.02 -1.00*
M. 26 -0.52 0.99* 0.33 1.65 ~1.31*#
M. 27 0.26 -0.90 -6.50 -9.24%* 0.52
M. 28 1.04* 1.60%* 1.17 - -0.74 -0.20
M. 29 0.48 1.04* 1.44 -5.96 -0.38
M. 30 -2.63%* -0.23 -9.06* -12.52%* 0.47
M. 31 0.93* 0.93 3.39 -1.30 0.82%
M. 32 -1.18* 0.27 -8.22 -6.02* -0.01
M. 33 0.43 0.93 -1.95 2.08 0.25
M. 34 1.71%* 1.04* -4.17 2.74 -0.25
M. 35 -2.68%* -2.79%+ 8.50 3.48 0.47
M. 36 -1.35%* -1.96%* 0.17 0.09 0.20
M. 37 0.32 0.65 3.61 19.20%+ «0.01
M. 38 0.71 0.43 5.28 7.76* 1.34%+
S.E. (g) 0.44 0.50 4.66 3.06 0.36
S.E. (g-g) 0.62 0.71 6.58 4.33 0.54

*.and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Trait Ear diameter | No. of rows/ No. of 100- kernel | Grain yield g/
Parent (mm) ear kernels/ row weight (g) plant
Testers: ' '

Giza- 2 -0.16 -0.03 -0.02 0.60%* -1.76%*
S.C. 10 0.11 -0.16* 0.76** 0.90%* 9.73%*
M. 13 0.05 0.13% -0.74* -1.50%* ~7.98%*
S.E. (g) 0.15 0.07 0.25 0.28 0.48
S.E. (g g;) 0.22 0.09 0.36 0.40 1.38
Lines :
M.1 0.81 (.79%* 3.87%* 3.55%+ 49.95%+
M.2 0.23 0.45 -0.77 -1.65* 27.99%#
M.3 -1.04 -0.56* 0.81 -0.17 -26.27**
M. 4 0.46 -0.69%* 0.74 -0.45 0.84
M.5§ 1.23% -0.06 0.51 2.94* 31.67%*
M. 6 -0.24 -0.33 -0.38 -0.40 -14.88%**
M. 7 -0.02 0.03 0.72 -1.28 -11.38%*
M. 8 0.57 0.46* 1.63* -0.62 21.01%*
M.9 -0.54 -0.26 0.79 1.16 -9.33*
M. 10 0.20 0.12 -2.62% -1.01 -15.44%*
M. 11 -1.77%* -1,23%* -3.16%# 1.55 -25.16%*
M. 12 0.53 0.65* -2.04* -1.06 -27.27%%
M. 13 0.82 -0.13 -0.40 0.83 21.62%%
M. 14 1.33* 0.61* -1.48 -1.28 2.79
M. 15 -1.07* -0.21 -3.11%* -1.45 <34 55%+%
M. 16 0.39 0.68* -2.22% -1.62 -19.44 %+
M. 17 1.75%* 0.02 -0.36 1.72 -7.99%
M. 18 -1.43% -0.38 -1.48 -1.62 «27.27%*
M. 19 -0.65 0.07 -0.32 -1.73 -6.60
M. 20 -1.32% -0.52* 1.76 -2.78* 0.12%
M. 21 -0.36 0.20 -1.23 -1.45 -26.55%+
M. 22 -1.49% 0.10 -1.13 -2.34* -3.55
M. 23 -4.(Q8%* -0.11 -0.49 -4 23%* -35.10%*
M. 24 -2.94%* -0.68* 1.17 -2.23% -4,49
M. 25 -0.53 0.05 -0.26 -1.34 26.40%*
M. 26 -1.03 0.41 -1.70 -3.01* -26.05%*
M. 27 1.65%* 0.75% 1.36 3.94 %% 54.84*+
M. 28 0.87 0.32 -0.40 0.55 11.23%*
M. 29 0.78 0.47* -0.32 -0.62 -13.16%*
M. 30 1.01 -0.26 1.61 0.12 10.84%+
M. 31 1.56* -0.09 1.04 1.05 13.45%*
M. 32 0.30 -0.08 0.46 1.05 29.62%*
M. 33 0.98 -0.19 -0.68 0.22 -6.66
M. 34 -1.55% -0.34 -1.02 -1.84 -27.16%*
M. 35 1.19% 0.84%* 3.83%+ 4.49%* 30.90%*
M. 36 0.81 0.83%+ 4.86%* S.10%+ 75.79%%
M. 37 0.37 «0.38 «1.16 -0.14 »10,99%*
M. 38 2.22% 0.87%» 3.18%¢ 6.44¢* 17.23%%
S.E. (g) 0.54 0.23 0.90 1.01 3.48
S.E. (g 2) 0.77 0.33 1.27 1.43 4.92

*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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For ear length, the inbreds No. 4, 5,6, 17, 31 and 38 were the
best combiners since they had significant and positive g; effects for this
trait. The best inbreds in general combining ability were No. 5, 14,
17, 27, 28, 31, 35 and 38 for ear diameter, No. 1, 8, 12, 14, 16, 27,
29, 35, 36, and 38 for number of rows/ ear, No. 1, 35, 36 and 38 for
number of kemels/ row, No. 1,5, 27, 35, 36 and 38 for 100- kernel
weight. These inbreds expressed significant and positive g; effects for
the previously mentioned traits and would be utilized in corn breeding

programs.

For gram yield/ plant, the best general combiners which had
significant and positive g; effects were M 1, M2, M5, M8, M 13,
M 20, M 25,M27, M 28, M 30, M 31,M 32, M 35, M 36 and M 38.
Moreover, the most desirable combiner for gain yield/ plant was inbred
M 36 followed by inbred M 27 then inbred M 1 and M § since they
expressed the highest significant and positive g; effects. Furthermore,
the inbred lines M 1, M 35, and M 38 which had high g; effect for grain
yield was among the best combiners for all yield components.
Therefore, these three inbred lines (M 1, M 35 and M 38) could be of
great value in breeding programs for improving grain yield and its

components.

General combining ability effects for the three testers combined
over two growing seasons are presented in Table (17). The tester Giza-
2 expressed significant and negative GCA effects for tasseling and
silking dates, plant height, and ear height. Parental tester, S.C. 10 was
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the best general combiner for ear length, number of kernels/ row, 100-
kernel weight and grain yield/ plant, since it expressed s{gniﬁcant and .
positive GCA effects for such traits. However, the tester M 13 was the

best combiner for number of rows/ ear only.

From such results, it could be concluded that S.C. 10 was the
best tester for grain yield and most of its components. The superiority of
single crosses as good testers was noticed by several workers (El-
Ghawas, 1963; Katta, 1971; Galal et al. 1987; and Sedhom, 1992).

4.3.2 Estimation of specific combining ability effects :

Specific combining ability effects of the test crosses for all traits
combined over two years are presented in Tables (18 - 22). Significant
and negative SCA effects for tasseling date were detected in top
crosses: Giza- 2 with eachof M2, M7, M 11, M 13,M 14, M 15,
MI16, M 17,M19,M22,M23,M24 and M 33; S.C. 10 with each
of M3, M4 M5M6M7,M8,M25 M27, M 30 and M 37 and
tester M 13 with each of M 11, M 28, M 31, M 34 and M 38 (Table
18). However, the most desirable SCA effects for this trait were
detected for the top cross M 15 x Giza- 2 (-2.54) followed by the
crosses M 31 x M 13 (-2.51)and M 7 x S.C. 10 (-2.07). This means
that the immediate use of line M 31 as a parent of single cross with
tester M 13 and line M 7 in 3- way cross with S.C. 10 could be

recommended.
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Table (18): Specxﬁc combining ability effects for tasseling and silking dates of
maize combined over two seasons.

Trait Tasseling date (day) Silking date (day)
Tester | Giza 2 S.C. 10 M.13 Giza 2 .C. 10 M. 13

Lines
M.1 0.35 -0.12 -0.23 -0.06 ~2.30%+# 2.45%*
M.2 -0.76* 1.26%* -0.51 -1.00* -0.17 1.17%
M.3 1.35%%* -0.79* -0.56 0.55 -0.78 0.23
M. 4 0.85* -0.96* 0.10 0.33 -1.34%* 1.01*
M. S 1.02* -1.29%# 0.27 0.78 «],23%* 0.45
M. 6 -0.42 -0.90* 1.33%% 0.05 -(.95% -0.90*
M. 7 -1.42%* -2.07%* 3.49%+* -0.33 -1.34%* 1.87**
M.8 2.08%* -1.74%* -0.34 1.39%# -2.28%* 0.90*
M.9 0.41 -0.57 0.16 1.17%* -1.17% 0.01
M. 10 -0.20 -0.18 - 0.38 0.72 -1,12% 0.40
M. 11 -1.31%* 2.38%# -1.06* -0.83% 1.99%* -1.16*
M. 12 0.13 0.82* 0.95% | -1.72¥%+ 1.44%* 0.29
M. 13 -1.42%% 0.76* 0.66 -1.56*% 0.77 0.79
M. 14 -1.37%* 0.99% 0.38 -0.78* -0.12 0.90*
M. 15 -2.54%% 1.32%%* 1.21%%* -1.78%* 1.22% 0.56
M. 16 -1.04% -0.01 1.05% -0.33 -0.84 1.17*%
M. 17 -1.09%# 1.43%* -0.34 -0.22 0.11 0.12
M. 18 0.63 0.51 -0.12 0.05 -1.12*% 1.06*
M. 19 -0.81* 1.21%* -0.40 -0.72 1.61%# -0.88%*
M. 20 0.19 0.12 0.06 -0.33 1.33 -0.99%
M. 21 -0.42 -0.24 0.66 -0.61 1.22% -0.60
M. 22 -0.76* 0.60 0.16 -0.66 0.77 -0.71
M. 23 -0.81% 0.88* 0.06 -0.39 1.61%* -1.21*
M. 24 ~-1.76%* 0.76* 0.99% «0.72 0.61 0.12
M. 25 1.08%* -1.57%# 0.49 0.11 0.11 -0.21
M. 26 0.35 0.04 -0.40 0.17 0.49 -0.66
M. 27 0.41 -0.91% 0.49 -0.61 0.05 0.56
M. 28 -0.37 1.65%* -1.20%% 0.89% 0.05 -0.94*
M. 29 0.19 1.38%% 1.56%+* -0.06 1.11*% -1.05%
M. 30 0.63 -1.01* 0.38 -(.95% 1.88%* -0.94*
M. 31 1.24%* 1.26%* -2,51%% 2.39%%* 0.38 <2.77%*
M. 32 0.69 -0.62 -0.06 1.05% 0.22 -1.27%*
M. 33 -1.59%% 0.76* 0.83* -0.61 1.22% -0.60
M. 34 1.30%* 0.51 -0.79* 0.44 -0.39 -0.05
M. 35 1.52%* 1.96%* 0.44 0.44 -0.73 0.29
M. 36 0.85* 0.79* -0.06 0.44 -1.30%* 0.95*
M. 37 1.35%* -1.12%* -0.23 0.67 -0.51 -0.16
M. 38 1.46** 0.49 -].95%% 2.05%* | -0.28 -1.77%*
S.E. (S Sy) 0.75 0.87

S.E. (Sy Su) 1.07 1.23

*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Data in Table (18) also showed that the tester Giza- 2 expressed
the highest number of significantly negative SCA effects and showed
the highest negative SCA effect for tasseling date. However, the tester
M 13 exhibited the widest range of SCA effects (-2.51 to 3.49)
followed by Giza- 2 (-2.54 to 2.08).

Regarding silking date, seven, ten and eleven significant and
negative SCA effects were obtained for the testers Giza- 2, S.C. 10 and
M 13, respectively (Table 18). Moreover, the most desirable SCA
effects for this trait were obtained for the top crosses M 31 x M 13
(-277), M 1 x S.C.10 (-2.39) and M 15 x Giza- 2 (-1.78). Also,
the tester M 13 had the widest range of SCA effect for this trait ( —2.77

to + 2.45 days) as compared with the other testers.

It could be concluded that the tester M 13 was the best among
all testers for silking date since it exhibited the largest number of
significantly negative SCA effects, in addition this tester expressed the
best SCA effect over all crosses and had the widest range of SCA effect
for this trait. In this respect, Zambezi et al. (1986) pointed out that
inbred testers are preferred over broad base testers and mentioned two
practical reasons for preferring inbred line (narrow base) testers to
broad- base testers. First, sampling errors are likely to occur with
heterogeneous testers. Second, use of an inbred- line (or single cross)
tester may permit quicker utilization of new lines in commercial

hybrids, especially if the tester is already in commercial use.
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For plant height, the most desirable SCA effects were detected
for the top crosses M 36 x $.C. 10 (-16.53 c¢m) followed by the cross
M 18 x S.C. 10 (-16.03 cm) as shown in Table (19). However, the
tester 5.C. 10 exhibited the greatest number of significant and
negative SCA effect (6 cases) as compared with Giza- 2 (4 cases) and
M 13 (2 cases). Whereas, the tester Giza- 2 showed the widest range
between SCA effects for this trait (-12.97 to 15.3 cm) followed by S.C.
10 (-16.53 t0 9.91 cm).

The same trend was reached for ear height where the tester
§.C. 10 expressed the highest significant and negative SCA effect
(-8.52 cm) when crossed with the inbred line M 18, followed by the
tester M 13 when crossed with the line M 31 (-8.20 cm) as shown from
Table 19 . Also, the tester S.C. 10 had the largest number of desirable
SCA effects (5 cases) compared with the other testers (3 cases each).
Furthermore, the tester Giza- 2 exhibited the widest range between
SCA effects for this trait (-6.83 to 13.06). Therefore, the immediate
use of inbred line M 18 as parent in the 3- way cross with the tester
S.C. 10 and line M 31 as parent in single cross with the tester M 13

could be recommended.

Conceming ear length, the best SCA effects were detected for the
top crosses : Giza- 2 with each of M 1, M 5, M 19, M 20, M 21, M 24
and M 36; S.C.10 with eachof M2, M 3, M 4, M7,M8§ M13and
M 16; and tester M 13 with each of M 28, M 29, M 30, M 32 and
M 36. All these top crosses had significant and positive SCA effects

for ear length as shown in Table (20). However, the most desirable
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Table (19): Spec1ﬁc combining ability effects for plant and ear heights of
maize combined over two seasons.
Trait Plant height (cm) Ear height (cm)
Tester | Giza 2 S.C. 10 M. 13 Giza 2 S.C. 10 M. 13

Lines
M.1 -3.52 5.36 -1.83 -0.67 0.63 1.30
M.2 -5.97 3.74 2.22 -4 89 298 1.91
M.3 -5.02 7.86 -2.83 -2.39 3.65 -1.26
M. 4 -4.41 9.80* -5.39 -2.00 4.04 -2.04
M.5S -12.97%% 991* 3.06 1.22 2.42 -3.65
M.6 -8.86* 9.52% -0.67 -6.39% 10.31%* -3.92
M.7 -5.52 8.86* -3.33 -0.56 2.48 -1.92
M.8 -0.36 5.02 -4.67 -6.83% 8.20%* -1.37
M.9 -8.13% 7.41 0.72 -0.39 -1.85 2.24
M. 10 1.42 2.47 -3.89 -0.89 -2.19 3.08
M. 11 -2.36 -8.64* 11.00% -1.58 -1.19 2.74
M. 12 -1.91 -6.87 8.70* 0.67 -7.96%* 7.30%
M. 13 -2.80 291 -0.11 0.67 -0.96 0.30
M. 14 -2.41 1.47 0.94 1.06 -2.41 1.35
M. 15 5.20 -7.59 2.39 6.94% -8.02%% 1.08
M. 16 3.76 0.97 -4.72 5.28 -3.35 -1.92
M. 17 11.09* 1.63 -12.72%% -1.67 3.04 -1.37
M. 18 4.09 -16.03** 11.94 5.29 -8.52%* 3.24
M. 19 -10.13* -5.58 4.56 1.17 -1.46 0.30
M. 20 1.64 -5.81 4.17 -3.67 -2.96 6.63*%
M. 21 -5.30 2.08 3.22 -0.17 -5.30 5.48%
M. 22 2.64 0.36 -3.00 -1.33 1.96 3.30
M. 23 2.64 -8.81* 6.17 13.06%* -7.91%* -5.15
M. 24 3.64 -6.64 3.00 -1.39 -5.19 6.58%
M. 25 -1.63 2.58 -0.94 -0.44 1.09 -0.65
M. 26 -2.08 8.30* -6.22 -1.78 5.09 -3.31
M. 27 2.59 5.63 -8.22% -1.06 0.48 0.58
M. 28 -4.24 8.63* -4.39 ~6.22% 03]1%#* -3.09
M. 29 0.64 3.52 -4.17 -0.83 4.70 -3.87
M. 30 3.64 0.02 -3.67 1.58 4.09 -5.65%
M. 31 71.37 -3.42 -3.94 6.33* 1.87 -8.20%*
M. 32 1.32 -3.48 2.17 1.06 0.92 -1.98
M. 33 3.53 ~9.09% 5.56 -1.22 3.65 -2.42
M. 34 -0.58 -6.03 6.61 -6.22 -1.19 7.41%
M. 35 4.09 1.30 -5.39 2.84 1.42 -4.31
M. 36 10.09* -16.53%* 5.44 1.44 -7.69%% 6.24*
M. 37 15.31%% | -13.14%* -2.17 7.50%* -0.46 -7.04*
M. 38 3.48 -2.81 -0.87 -3.56 1.48 2.08
S.E. (S;- §y) 8.06 5.31

S.E. (Su Su) 11.40 7.50

*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (20): Specific combining ability effects for ear length and diameter of
maize combined over two seasons.
Trait " Earlength (cm) Ear diameter (mm) -
Tester | Giza 2 S.C. 10 M. 13 Giza 2 S.C. 10 M. 13
Lines
M. 1 0.79% 0.11 -0.86% -1.04% 1.21* -0.17
M. 2 -0.64 1.43%* -0.79% -0.31 0.79 -0.49
M.3 -0.76%* 0.80* -0.04 =1.42%* 0.22 1.20*
M. 4 -0.72* 1.83%* -1.1]1%* 0.15 1.77%* -1.9]1%*
M.5 1.50%* -0.32 ~].17%%* 1.87%* -0.21 -1.66%*
M. 6 -0.36 0.29 0.07 0.77* -0.67 -0.10
M.7 -0, 07%* 1.34%% -0.36 0.71 0.04 -0.75
M.8 -0.59 164%* -1,05%* -1.27% 2.90%* -1.63%%
M.9 0.07 -0.20 - 0.13 0.20 0.65 -0.45
M. 10 -0.18 0.35 -0.17 1.72%% 0.01 -1,74%*
M. 11 -0.20 -0.29 0.49 2.20 -0.06 -0.14
M. 12 ~0.74* 0.16 0.59 1.30%* -0.58 -0.72
M. 13 -0.30 1.31%* -1.01%* 0.11 2.07%* -2.18%*
M. 14 0.10 0.84 -(0.94%* 0.71 0.41 -1.12*
M. 15 0.31 -0.87% 0.56 1.16* -1.44%%* 0.28
M. 16 -0.57 0.76* -0.18 -0.19 0.17 0.02
M. 17 -0.46 0.35 0.11 =3,10%* 1.86%* 1.24*
M. 18 0.34 -0.75% 041 -0.05 0.29 -0.24
M. 19 0.81*% -0.76* -0.05 0.09 -]1.52%% 1.43%%
M. 20 1.36** -1.22%% -0.14 0.34 1.66%* 1.33*
M. 21 0.87*%% -1.38%=* 0.51 1.21* -0.97* -0.25
M. 22 -0.05 0.11 -0.06 1.68%% -1.25% -0.43
M. 23 - 0.56 0.61 0.05 2.93%# -1.68%* -1.25%
M. 24 0.90* -0.70% -0.20 0.40 -0.52 0.12
M. 25 -0.77* 0.48 0.29 0.19 -0.56 0.38
M. 26 -0.14 -0.02 0.16 -1.27% 0.85 0.42
M. 27 0.35 022 -0.57 -0.66 0.94* -0.27
M., 28 -1.13%=* 0.42 0.71* 0.20 -0.68 0.48
M. 29 -0.53 0.37 0.90* -0.34 -0.76 1.10*
M. 30 -0.74* -0.57 1.3]1%#* -1.60%+* -0.56 2.2]%*
M. 31 -0.08 -0.28 0.36 0.78 -1.38%+* 0.60
M. 32 0.20 -1.14%* 0.94%+ -0.41 0.49 -0.07
M. 33 -0.63 0.25 0.38 0.84 0.46 -1.20%*
M. 34 -0.22 -0.11 0.33 ~1.76%* -0.37 2.13%*
M. 35 0.65 -0.31 -0.34 -0.72 0.48 0.24
M. 36 1.28%* -2.18*% 0.89% -0.28 -0.99* 1.26*
M. 37 0.44 0.46 0.02 -0.61 0.46 0.16
M. 38 0.29 - -0.13 -0.16 -2, 07*% -0.18 2.25%%
S.E. (S¢- Sy) 0.66 0.94
S.E. (8- Su) 0.93 1.33

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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SCA effects were detected for the top crosses M 4 x $.C. 10 (1.83 cm),
M 8 x S.C. 10 (1.64 cm) and M 5 x Giza- 2 (1.50 cm). The testers
S.C. 10 and Giza- 2 exhibited the largest number of desirable SCA
effects (7 cases) as compared with the tester M 13 (5 cases). The
widest range between SCA effects (-2.18 to 1.83 cm) was recorded for
the tester S.C. 10 followed by the tester M 13 (-1.17 to 1.31 cm). This
may suggest the immediate use of inbred lines M 4 and M 8 as parents
in the development of 3- way crosses with S.C. 10 to improve ear
length trait.

For ear diameter, eight, seven and nine significant and positive
SCA effects were detected for the testers Giza- 2, S.C. 10 and M 13,
respectively (Table 20). However, the most desirable SCA effects
were obtained for the top crosses M 23 x Giza- 2 (2.93 mm), M 8 x
S5.C.10 (2.90 mm) and M 38 x M 13 (2.25 mm). In this trait, Giza- 2
seemed to be the best tester over all studied testes since it had the
highest SCA effect and ranked second for number of desirable SCA
effects in addition, it expressed the widest range between SCA effects

(-3.10 to 2.93 mm) as compared with S.C. 10 (-1.68 to 2.90 mm) and
M 13 (-2.18 to 2.25 mm).

Regarding, number of rows/ ear, the most desirable SCA effects
were detected for the top crossesM 19xM 13 (0.93), M 17 xM 13
(0.84) and M 27 x S.C. 10 (0.73). Itis clear that, the inbred line M 13
appeared to be the best tester among all testers since it exhibited the
largest number of SCA effects (5 cases), expressed the highest SCA
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effect and had the widest range between SCA effects (-1.10 to 2.94).
This is may suggest the immediate use of inbreds M 17 and M 19 as .
parents for the development of single crosses with the tester M 13 and
inbred line M 27 as a parent for the development of 3- way cross with
S.C. 10 (Table 21). For number of kernels/ row, seven, nine, and eight
top crosses exhibited significant and positive SCA effects for the testers
Giza- 2, 5.C. 10 and M 13, respectively (Table 21). However, the best
SCA effects were recorded for the top crosses M 24 x Giza- 2 (4.13),
M3 x S8.C. 10 (391)and M 7x S.C. 10 (3.90). The ranges between
SCA effects for this trait were (-2.96 to 4.13), (-2.98 to 3.91) and (-3.48
to 3.30) for the testers Giza- 2, S.C. 10 and M 13, respectively.

Concerning 100- kernel weight, the desirable SCA effects were
recorded for the top crosses Giza- 2 with each of M 14, M 15, M 19,
M 20 and M 36; the tester S.C. 10 with eachof M 1, M2, M 11, M 17
and M 34; and the tester M 13 with each of M 6, M 28 and M 37.
These top crosses had significant and positive SCA effects for this trait
as shown in Table (22). However, the best top crosses for this trait

were M 11 x S.C. 10 (3.10), M 19 x Giza- 2 (3.01) and M 20 x Giza- 2
(2.90).

It is obvious that S.C. 10 was the best tester among all studied
testers because it had the highest SCA effect and the widest range
between SCA effects for 100- kemnel weight (Table 22). The
superiority of single crosses as good testers was noticed by several
workers. Among those are El- Ghawas (1 963), Katta (1971), Galal et
al. (1987) and Sedhom (1992).




Table (21):
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Specific combim'ng ability effects for number of rows/ ear and
kernels/ row of maize combined over_ two seasons.

Trait No. of rows/ ear No. of kernels/ row
Tester | Giza2 | S.C. 10 | M.13 Giza2 | S.C.10 [ M.13
Lines
M.1 -0.21 0.34 -0.13 0.96 -0.92 -0.05
M.2 <0.10 0.10 0.00 -1.54 2.78%* -1.24
M.3 -0.19 0.00 0.19 -2.28%* 3.0]1%+ -1.64*
M. 4 -0.23 0.31 -0.09 -0.89 3.06%* -2.17*
M.5 -0.14 0.40* -0.26 -1.61% 1.36 0.25
M. 6 0.43* 0.13 -(.58%* -0.69 0.23 0.45
M.7 -0.30 0.53* -0.22 -0.84 3.90%* -3.06%*
M. 8 -{).85%* 0.53* 0.31 -1.59% 1.06 0.53
M.9 0.33 -0.13 -0.20 2.52%% 0.13 -2.65%%
M. 10 0.21 -0.10 -0.11 -0.61 1.76** -1.15
M. 11 0.08 -0.68%# 0.60** 0.36 -1.77* 141
M. 12 0.10 -0.24 0.13 -0.73 -0.09 0.81
M. 13 0.08 0.09 -0.17 0.28 1.59% -1.87%
M. 14 0.28 -0.26 0.01 0.26 2.15% -2.4]1%*
M. 15 0.28 -0.03 -0.25 0.26 -0.10 -0.15
M. 16 0.10 -0.07 -0.04 0.64 2.61%# -0.97*
M. 17 -0.27 -0.57%* 0.84%* -0.39 -1.35 1.75%
M. 18 0.21 -0.16 -0.05 0.27 -1.93% 1.66*
M. 19 0.11 -1.04** 0.93%+ -0.37 -1.34 1.71%

- M. 20 0.19 -0.87%* 0.68%* 3.39%* -2.98%* -0.41
M. 21 0.11 0.09 -0.21 1.68* -1.76* (.08
M. 22 0.31 -0.12 -0.19 0.08 -0.57 0.49
M. 23 0.43 0.29 -0.71%* 2.92%+ -2.81%* -0.12
M. 24 0.21 0.28 -0.49* 4. 13%% -0.68 -3.48%*
M. 25 -0.32 0.11 0.21 -1.13 0.74 1.86*
M. 26 0.37 0.62%* -0.25 2.30%* -1.09 -1.21
M. 27 -0.31 0.73%+ -0.42* ~2.96%* 1.51 1.45
M. 28 -0.17 -0.36 0.52% -2.23%% 1.46 0.78
M. 29 0.29 -0.56¥ 0.27 -0.97 2.04* -1.08
M. 30 0.44* -0.10 -0.35 -1.24 -2.07* 3.30%*
M. 31 -0.14 0.12 0.02 1.02 «3.65%% 2.63%*
M. 32 0.54% 0.55 -1.10%* 0.73 -3.80 3.07%*
M. 33 0.09 -0.49 0.40 -0.57 0.14 0.43
M. 34 0.64** 0.29 0.35 -1.28 -0.07 1.35
M. 35 -0.02 0.15 -0.13 0.18 0.06 -0.24
M. 36 -0.34 0.29 0.04 -0.98 -0.67 1.65*
M. 37 0.09 -0.38 0.29 2.16* -1.90* -0.26
M. 38 -0.32 0.19 0.14 0.02 0.51 -0.52

S.E. (Sy- Sy) 0.40 1.55
S.E. (S4- Su) 0.57 2.20

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Table (22): Specific combining ability effects for 100- kernel weight and grain
ield/ plant of maize combined over two seasons.

Trait 100- kernel weight (g) Grain yield g/ plant
Tester | Giza 2 S.C. 10 M. 13 Giza 2 S.C. 1 M. 13

Lines
M. 1 1.23 1.93* -3.10%* | -1.30 0.54 0.75
M.2 -2.49%% 1.79* 0.70 -1.19 4.15 -2.97
M.3 -3.05%* 1.32 1.73 -9.41%* -2.73 12.14%*
M. 4 -0.60 1.60 -1.00 -19.35%*% | 4532%% | .25.97%*
M.5 3.67 -2.29% -1.39 6.65* -20.68** | 14.03%*
M. 6 0.01 -2.49%* 2.78%* -1.30 -0.62 1.92
M. 7 0.73 0.27 -1.00 21.87%* 9.04* -30.91%*
M.8 -0.27 0.43 -0.16 -11.69%*% | -1.18* [2.87%*
M. 9 -0.21 0.49 -0.27 -0.85 7.82% -6.97*
M. 10 0.29 -0.34 0.06 242 -0.73 -1.64
M. 11 -1.60 3.10%* | -1.50 -0.69 0.65 0.03
M. 12 -0.16 0.79 0.95 0.09 -16.23%* | 16.14%*
M. 13 0.29 0.49 -0.77 8.37* 31.04%* | -39 4]%¢
M. 14 2.23% -2.23% 0.00 -6.96% 31.21%% [ -24.25%%*
M. 15 2.40* -1.73 -0.66 15.20%% | -26.49%* [ 11.59%%
M. 16 0.40 0.10 0.50 3.09 -6.40* 3.31
M. 17 0.06 2.43% -2.50%* | -3.19 4.65 -1.47
M. 18 0.94 1.27 -0.33 7.09*% -17.90**% [ 10.81**
M. 19 3.01%* -3.12%% 0.11 -0.91%* 12.07%% | 21.98%*
M. 20 2.90%x [ -3.57%* 0.67 18.20%* 0.71 -18.91%*
M. 21 0.44 -0.57 1.00 2.20 -2.12 0.08
M. 22 0.29 -1.18 0.89 39.70%* | -20.41%* |-18.9]1**
M. 23 1.34 -1.62 0.28 6.26* 2.43 -8.69**
M. 24 1.12 0.32 -1.44 17.31%* | -8.01% -9.30%*
M. 25 -0.38 0.32 0.06 -33.08%* 8.27* 24.81%*
M. 26 -0.21 -0.01 0.23 -5.80 -16.12%*% | 2] 92%*
M., 27 -1.66 1.04 0.61 3.31 10.65%* | -13.97%%
M. 28 -1.77 -0.73 2.50%* | -25.24%* 3.43 21.81*%#
M, 29 -2.27* 0.07 234 0.48 -9.35%# 8.87**
M. 30 -1.94* -0.07 2.00 0.48 15.32%% - | -15.80**
M. 31 0.23 0.10 -0.33 9.70% -4.29 -5.41
M. 32 -0.27 -2.40 2.67%¥% [ -41.13%* | 36.04** 5.09
M. 33 -0.44 0.93 -0.50 -3.69 -4.85 8.53
M. 34 -2.38% 2.66*%¥ -0.27 2.31 -15.85%* | 13.53%+
M. 35 0.95 0.32 -1.27 3.92 -10.73%* 6.81*
M. 36 2.34* 1.21 -3.55%* 1.70 -8.29* 6.59*
M. 37 2. 71%* 1.32 1.39 30.98%*% |-28.18%* | -2.80
M. 38 0.34 0.04 -0.39 -26.58** | 22.60%* 3.98
S.E. (Sy- Sy) 1.75 6.03

S.E. (Sy- Su) 247 8.53

*and ** significant at 0.05 and 0.01 levels of probability, respectively.
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For gramn yield/ plant, eleven, eleven and fourteen top crosses
exhibited significant and positive SCA effects for the testers Giza- 2,
S.C. 10 and M 13, respectively (Table 22). However, the most
desirable SCA effects were detected for the top crosses M4 x S.C. 10
(45.32), M 22 x Giza- 2 (39.70), M 32 x S.C. 10 (36.04), M 13 x S.C.
10 (31.04) and M 14 x S.C. 10 (31.21). Therefore, the immediate use
of lines M 4 and M 32 as parents in the development of 3- way crosses
with S.C. 10 could be recommended.

It is clear that the tester S.C. 10 expressed the highest SCA effect
as compared to other tester, whereas the tester Giza- 2 exhibited the
widest range between SCA effects (-41.13 to 39.70 g) as compared to
S.C. 10 (-28.18 t0 45.32 g) and M 13 (-39.41 to 24.81 g).

4.4 Heterosis :

Heterosis for grain yield/ plant was computed for individual top
crosses as the percentage increase of hybrid performance relative to
Giza- 2 and S.C. 10 combined over two years (Table 23). Resuits
indicated that the best heterosis in the top crosses involving the tester
Giza- 2 were detected in six and two crosses relative to Giza 2 and
S.C. 10, respectively.  However, the best heterosis for grain yield/
plant were obtained in the top crosses M 36 x Giza 2 (39.89 and 25.05
%) and M 27 x Giza 2 (27.46 and 13.96 %) relative to Giza 2 and S.C.
10, respectively. Also the top cross (M 1 x Giza 2) expressed the third
best hetergsis for grain yield (21.39%) relative to Giza- 2 variety.
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Table (23): Heterosis percentage for grain yield/ plant relative to Giza-2 and

S.C. 10 combined over two seasons.

Crosses Relative | Relative Crosses Relative to{ Relative to]  Crosses  {Relative to| Relative to
to Giza2| t0 S.C.10 Giza2 $.C.10 Giza2 S.C.10

M. 1 x Giza2 21.39%% 851 (M. 1xS.C10 | 29.95%¢ | 16.16%* M. 1xM.13 | 18.72%%} 6.12
M. 2xGiza2 | -28.56%*(-36.14%¥* (M. 2xS.C 10 | -17.75%*% | -26.48** M. 2 x M.13 | -33.69*%*| -40.73**
M. 3xGiza2 |-32.73%%-3087%* IM. 3xS.C 10 | -21.07%% | -29.45%% M. 3xM.13 | -22.89%*%| -31.07**
M. 4xGiza2 | -21.71%%|-30.02%* M. 4xS.C10 | 27.17** | 13.67** IM. 4 x M.13 | -29.95%*%| -37.38**
M. 5 x Giza2 14.76*% 258 |M.5xS.C10 4.60 -6.50 M.5xM.13 | 1551**% 3325
M. 6 x Giza2 |-20.21**[-28.68** M. 6xS.C 10 | -12.41* |-21.70** IM. 6 x M.13 | -22.14%*| -30.40**
M. 7 x Giza2 -3.10 |-13.38%* M. 7xS.C10 | -3.96 -14.15%* (M. 7x M.13 | 40.96%*| -47.23*%+
M. 8 x Giza2 -3.85 |-14.05** M. 8xS.C10 | 1027 -143 M. 8xM.13 7.91 -3.54
M. 9xGiza2 | -16.36%%|-25.24%* M. 9xS.C10 | -3.42 -13.67% (M. 9xM.13 | -24.28%%| -32.3]**
M. 10 x Giza2 | -18.18%*|-26.86** IM.10xS.C 10 | -12.83% | -22.08** |M. 10 xM.13 | -24.81%%| -32.79%+
M. 11 x Giza2 | -26.42%*(-34.23*%* IM.11 x S.C 10| -18.18** | -26.86** M. 11 x M.13 | -20.95%%| -37.38%*
M. 12 x Giza2 { -27.27%%(-34.99** |M. 12 x S.C 10} -30.37** | -37.76** M. 12 xM.13 | -20.96%*| -29.35*¢
M. 13 x Giza2 9.41 =220 (M. 13xS.C10] 31.34%* | 17.40%% IM. 13 xM.13 | -25.24%%| .33 17**
M. 14 x Giza2 | -12.51% |-21.80** IM. 14 x S.C 10| 19.36%* 6.69 |M. 14xM.13 | -27.59*%*%| -35.28**
M. 15 x Giza2 | -22.25**|-30.50** M. 15x S.C 10| -41.82%% | 47.99*%* M. 15xM,13 | -28.56%*| -36.14*%*
M. 16 x Giza2 | -20.32%*|-28.78** M. 16 x S.C 10| -19.04** | -27.63** M. 16 x M.13 | -24.17%%| -32.22%+
M. 17 x Giza2 | -17.01**{-25.81** M. 17xS.C 10| -4.60 -14.72%* M. 17xM.13 | -19.89%*| -28 30%+*
M. 18 x Giza2 | -22.78%*{-30.98%* |M. 18 x S.C 10| -31.44%* | -38.72%* |M. 18 x M.13 | -24.39%*| -32.4]1%*
M. 19 x Giza2 | -20.3** |-28.87** M. 19x S.C 10{ -14.44%* | -23.52%* M. 19xM.13 | -3.96 -14.15%*
M. 20 x Giza2 770 | -3.73 |M.20xS.C10{ 3.85 -7.17  |M.20xM.13 [ -20.11%*| -28.50%*
M. 21 x Giza2 | -25.45**|-33.37** M. 21 x S.C 10} -20.86%* | -29.25%* (M. 21 x M.13 | -30.01%*%| -38.24%*
M 22xGiza2 | 13.37* | 134 |M.22xS.C10]-18.07%% | -26.77** |M. 22 x M.13 | -28.24%*| .35.85%*
M. 23 x Giza2 | -28.34%¥%(-35,95%* (M. 23 x S.C 10| -23.42%* | -31.55** M. 23 x M. 13 | ~41.93*%*| 48.09**
M. 24 xGiza2 | -1.60 |-12.05* [M.24xS.C10{-10.48* |-19.98%* IM 24 xM.13 | -22.68**| -30.88**
M. 25 x Giza2 | -14.12%%|-23 23*%* \M. 25 x S.C 10| 19.79** 7.07 M. 25xM13 | 19.04**| 641
M. 26 x Giza2 | -30.27**|-37.67** |M. 26 x S.C 10| -29.52%*% | -37.00*%* (M. 26 x M.13 | -16.47%*| -25.33%*
M. 27 x Giza2 | 27.46%*| 13.96** IM. 27 x S.C 10| 39.57** | 24.76** M. 27xM.13 | 12.41* 0.48
M. 28 x Giza2 | -18.82%*|-27.44** M. 28 x S.C 1Q| 6.95 440 M. 28xM.13 7.38 -4.02
M. 29 x Giza2 | -17.97*%|-26.67** IM. 29 x S.C 10| -16.90%* | -25.72%* IM. 29 x M.13 | -16.58%*| -25.43%+
M. 30x Giza2 | -2.57 |-12.91** M. 30xS.C 10| 14.33** | 220 M 30xM.13 | -17.01%*| -25.81%+
M. 31 x Giza2 5.03 -6.12 M.31xS.C10| 342 <755 [M.31xM13 | -8.66 | -18.36%*
M. 32 x Giza2 | -17.22**(-26.00** |M. 32 x S.C 10| 39.68** | 24.86** |M.32xM.13 8.45 -3.06
M. 33 x Giza2 | -16.47%%|-2533** M. 33 xS.C 10| -9.84 -19.41%* M. 33 xM.13 | -12.62% | -21.89**
M. 34 x Giza2 | -25.78%**|-33.65** |M. 34 x S.C 10{ ~30.05%% | -37.48** |M. 34 x M.13 | -22.57%%| -3(.78%*
M.35xGiza2 | 12.51* | 057 |M.35xS.C10f 10.48* -1.24 M. 35xM.13 | 10.37* -1.34
M. 36 x Giza2 | 39.89** 25.05** [M. 36 x S.C 10} 40.86** | 25.91** M. 36 x M.13 | 39.04**]| 24.28%*
M. 37 x Giza2 299 | <793 M. 37xS.C10|-27.59%* | -35.28%* M. 37xM.13 | -22.67%*| -30.88%*
M. 38 x Giza2 | -15.83**|-24.76** IM. 38 x S.C 10| 23.10**{ 10.04* M 38xM.13| -0.21 -10.80*

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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The second set of top crosses which involved the tester S.C. 10,
ten and seven top crosses exhibited signiﬁcant and positive heterosis
relative to Giza- 2 and S.C. 10, respectively. However, the best
desirable heterotic effects for grain yield in this set of crosses were
detected in the top cross M 36 x S.C. 10 (40.86 and 25.91%)
followed by the cross M32 x S.C. 10 (39.68 and 24.86%) then the
cross M 27 x S.C. 10 (39.57 and 24.76%) relative to the checks Giza- 2
and S.C. 10, respectively. Moreover, in this set of top crosses, four
inbred lines namely, M 13, M27, M 32 and M 36 expressed desirable
heterosis in their top crosses for grain yield relative to both checks
(Giza- 2 and S.C. 10).

For the third set of top crosses which involved the tester M 13,
six and one top crosses expressed significant and positive heterosis
relative to the two checks Giza-2 and S.C. 10. However, the best
heterosis for gain yield/ plant in this group of crosses was obtained for
the cross M 36 x M 13 which recorded 39.04 % and 24.28 % relative
to Giza- 2 and S.C. 10, respectively.

It is also clear that the inbred line M 36 expressed the best
heterosis for grain yield all over tested lines since it exhibited highly
significant and positive heterotic effects in the three top crosses relative
to both checks (Giza- 2 and S.C. 10). The inbred line M 27 ranked the
second best in its top crosses followed by the inbred line M 32 and then

the line M 1.  High percentage of heterosis in maize was previously







SUMMARY

The main objective of the present work was to evaluate some
new inbred lines of maize through line x tester analysis. Thirty eight
new inbreds were isolated from different sources until S¢ stage of
inbreeding. In 1995 season, the inbred lines were topcrossed to each
of three testers of different genetic base namely, Giza- 2 (broad genetic
base), S.C. 10 (medium genetic base) and inbred line M 13 (narrow
genetic base. The resultant 114 top crosses along with two checks
(Giza- 2 and S.C. 10) were evaluated in 1996 and 1997 seasons in a
randomized complete block design using three replications. Data were
recorded for days to 50 % tasseling, days to 50 % silking, plant height,
ear height, ear length, ear diameter, number of rows/ ear, number of
kernels/ row, 100- kemel weight and grain yield/ plant. Line x tester
analysis according to Kempthome (1957) was practiced for the

combined data of two years.

The results of the present study combined over two years could

be summarized as follows :

1-  The mbred line M 1 was the best among all studied lines for
silking date and plant height. Since it expressed the most
desirable effects over all top crosses as compared with the check
variety S.C. 10. Also, this line ranked the second best for
number of kernels/ row and ranked the third best for ear height
and grain yield/ plant. Inbred line M 5 was the best for ear
length, while inbred M 27 was the best for ear length and grain




