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ABSTRACT

To estimate the genetic parameters for a local maize population (Zea mays L),
Half diallel cross mating design was used. The data showed the best crosses
{(M10xM11) and (M11xM18) for grain yield /plot; and (M10xM12) for plant height and
days to tasseling; (M11xM18) for 100-kernel weight, (M15xM18) for number of
rows/ear, number of kernels/row and 100-kernel weight; (M12xM16), (M13xM15) and
{M14xM18) for plant height (towards shoriness) and ear height (towards low ear
placement). and the cross (M16xM18) for days to tasseling towards earliness and
grain yield/plot. Generally, most studied traits showed significant differences for G.C A
mean squares except, number of rows/ear and plant height at the two years and
combined data. Highly significant specific combining ability (S.C.A) mean squares,
were found for most studied traits. For crosses X years interaction mean squares
show highly significant differences for most studied traits were found. while for number
of rows/ear, plant height, and days to tasseling non- significant differences were
observed For G.C.A x years mean squares the data showed divided between the
seven traits under study. For S.C.A x years mean squares, highly significant
differences for most studied traits were found Tne ratio between K*G.C.A / K*S.C A,
was found to be less than unity a1 the combined data for most studied traits except for
days to tasseling indicating that, the aominance genetic variance controlled the
-behavior of most studied traits rather :han the additive ones. Generally the best inbred
line was M18 for ear diameter at the two growing years and the combined data, for
100-kernel-weight at the second year and combined data, and ptant height (toward
shortness) at the first year and combined data. The best crosses were (M11xM16) for
100-kernel-weight {(M13xM15) for ear height (lowards low ear plaéement) at the two
years and combined data. The percentages of economic heterosis of Fy hybrids
relative to the check variety (§.c155) were ranged from (1.60% to 33.66%) positive
desirable values and from (-5.78%) to (-6.40%]) negative desirable vaiues at combined
data. Heterosis could not be considered as a fungtion of genetic divergence.
Moreover, genetic distance based on morpho-agronomical markers was not
significantly correlated with specific combining ability, heterosis and the mean
performance. Hence, it is impossible to predict the hybrid performance from genetic
distance itself.

INTRODUCHON

One of the main objectives for maize breeders is-the development of
genotypes, which show superior performance over different environments.
The development of more efficient breeding procedures is dependent upon a
better understanding of the types of gene action controlling the inheritance of
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quantitative traits. it was stated that the dialle! cross mating design as one of
the most important methods used to give genetic information about the
parents and their crosses (Jennings ef al. 1974). Breeders of maize
estimated general combining ability (G.C.A.) and specific combining ability
{S.C.A) n their breeding programs to understand the type of gene action
controlling their studied traits. Some of them found that {(G.C.A) {(S.C.A) is
mare than unity i.e., Nawar and El-Hosary (1985); Mousa (1996); Vicente et
al. (1998); Dutu (1999); Rameeh et al. (2000); Daiyuan et al. (2003); Haigiu et
al. (2003); and Abd El-Hadi et al. (2004). .

On the other hand, the ratio (G.C.A.) (S.C.A.) was found to be less
than unity by Kalsy and Sharma (1970); Nawar et a/. (2002); Rabie &t al.
(1997); Has (1999); EL-Absawy (2000); Leon (2000); Suneetha et a/. (2000);
Turgut (2001}, El-Shenawy et al. (2002); Amer (2003); Barakat et al. (2003);
GuangCheng et al. (2003) and Mousa (2003) for grain yield and some of its
components .Some others found sharing of (G.C.A.) and (S.C.A), i.e., Galal
et al.(1978); Nawar ef al. (1981); Nawar and Gomaa {1982); Nawar and EI-
Hosary (1985), and El-Zeir et al. (1993); Dawood et al. (1994}, Ragheb et al.
{1995); Kumar et al. (1998); El-Hosary et al. (2001); Mandai et al. (2001),
Amer (2003); and Abd EI- Hadi et al. (2004).

Hence, the estimate of genotype x environment interactions is playing
a maijor role for breeding programmes since the environmentat factors are
usually in a continuous state of changing. Genetic diversity can be
considered a source of the genetic variation in germplasm, which provides
maize breeders with the best knowledge to success their programs. Many
others used genetic diversity at the phenotypic levels to asses maize genetic
diversity (Smith, (1986); Melo et al. (2001); Mohammdi and Prasanna (2003);
Betran et al. (2003); Menkir et al. {2004) and Mohamed (2005).

Therefore, the main objectives of this study were to:

1) Study the general and specific combing ability and their interactions
with years.

2) Estimating economic heterosis % relative the check variety S.c 155.

3) Selecting the most superior or desirable genotypes for utilizing in
maize breeding programs.

4) Determine the genetic diversity and the phylogenetic relationship
among these lines and their hybrids to asses the possible
relationship between combining ability, heterosis and per se-twbriet -
performance in these lines and their hybrids and the genetic
diversity as determined by morpho-agronomic traits.

MATERIALS AND METHODS

This investigation was carried out during three growing seasons 2001,
2002, and 2003 at the Agricultural Research Station of Agronomy
Department of the Faculty of Agricuiture, Minufiya University. In 2001 season,
eight inbred lines namely M10 (P,), M11 (P;), M12 (P3), M13 (P,), M14 (Ps),
M15 (Pg), M16 (P;) and M18 (P} were planted and crosses of all possible
combinations, without reciprocals were made among these inbred lines to
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produce 28 crosses. The previous local inbred lines were produced from the
local maize population, which is named as local-™ The 28 crosses and their
eight parents were tested during 2002 and 2003 seasons and the resulted
experiments were conducted in a randomized complete block design with
three replications. Each entry was represented by five rows, Bm, long and 70
¢m apart. - The distance among hills was 25 cm with two kernels per hill on
one side of the ridge. The seedlings were thined to cne plant per hill. Normal
agricultural practices of maize were applied during the growing seasons. Data
were recorded on, grain yield/plot, number of rows/ear, number of
kerneis/row, 100-kernel-weight, plant height, ear height and days to tasseling.
Random samples of 10 guarded plants in each plot were taken to measure
the previous traits except the first trait which was recorded on three gquarded
rows from the five rows of each piot. The data were analyzed by using
Griffing’s (1956) scheme, Method-4, Model-1 (fixed model) for each year. The
combined analysis of: “the two years was done whenever homogeneity of
variance was not 51gn|ﬁcant

Grain yield/plot was adjusted based on 15.5% moisture and shelling
percentage. '

Economic heterosis was estimated as the increasing rates % and was
computed relative the check variety $.¢155 (C.P).

Studied traits at two years and combined data analysis of variances
were done by using Mstat-¢c computer programs.

Afl studied morpho-agronomic characters of the maize genotypes were
subjected to a multivariate analysis (Johnson and Wichemn, 1988). Data were
analyzed using the hierarchical Euclidean cluster analysis .The cluster
analysis and dendrogram construction were performed using the SPSS
{1995).

RESULTS AND D!SCUSSION
I- Mean performance:

Mean performances cof the 2§ single crosses resulted from eight inbred
lines over two years and their combined data are presented in Table (1).

For grain yield/plot the best crosses were (M10xM11), (M11xM18) and
(M16xM18) where they showed the highest mean values, for number of
rowsfear, the best crosses were(M15xM18) followed by {(M11xM15),
(M11xM14) and(M13xM14), for number of kernelsfrow (M10xM13),
(M10xM18) and (M15xM18), for 100-kernei-weight (M11xM16), (M11xM18)
and (M15xM18). For plant and ear heights the best crosses exhibited
dwarfism were (M12xM18), (M13xM15) and (M14xM18), while, for days to
tasseling and days to silking the best crosses were (M10xM12) and
(M16xM18) where they showed lowest mean values towards earliness.

Generally, the best c¢rosses (M10xM11) and (M11xM18) for grain
yield/plot; and (M10xM12) for plant height and days to tasseling; (M11xM16)
for 100-kernel weight, (M15¥M18) for number of rows/ear, number of
kernels/row and 100-kernel weight, (M12xM16), (M13xM15) and (M14xM18)
for plant height (towards shortness) and ear height (towards low ear
placement); and the cross (M16xM18) for days to tasseling towards earliness
and grain yield/plot. (Table 1).

3789



06.¢

Table (1): Mean performance of 28 hybrids resulted from eight inbred lines of maize evaluated in two years and their
combined analysis.

Traits Grain Yield! No. of Rows/ No. of Kernels/ 100-kernel-waeight
| Plot Ear Row (gm.}
Aiyhrids Comb. Y1 Y2 Comb. Yl V2 Comb. Yl Y2 Comb.
[ M 10x M 11 | 6.91 1633 | 1267 | 1400 | 3533 | 3550 | 3542 | 40.67 | 38.67 | 39.67
M10xM12_ 1 6.58 1467 | 16.00 | 1533 | 37.00 | 4200 | 39.50 | 3800 [ 48.67 ! 43.33
M 10x M13 6.29 1467 | 14.94 | 14.81 | 40.00 | 40.03 | 40.01 | 4267 | 4000 | 41.33
M 10x M 14 5.60 1467 | 1650 | 1558 | 3600 | 4383 | 39.92 | 3667 | 47.00 | 41.83
MA0xM15 "1 486 | 1467 | 14.67 | 1467 | 3900 | 3867 | 3683 | 3400 | 3267 | 33.33
M10xM16 5.97 1467 | 15.33 | 1500 | 35.33 | 37.78 | 36.56 | 33.00 | 46.00 | 39.50
MioxM18 6.19 14.00 | 15.01 14.51 44.33 | 3963 | 4198 | 38.00 | 42.00 | 40.00
M11xMi2_ | 6.61 1333 | 1717 | 1526 | 37.67 | 35.06 | 36.36 | 38.67 | 40.00 | 39.33
M11xMi13 5.60 1467 | 1453 | 1460 | 4667 | 3064 | 3866 | 4233 | 4000 | 4117
MiIxMid_ 5.52 1467 | 1667 | 1567 | 3767 | 23267 | 35147 | 36.00 | 3667 | 3633
M1IXM15 546 | 16.00 | 46.13 | 16,07 | 30.00 | 29.67 | 29.83 | 4267 | 34.67 | 38,67
MIIxM16 — 6.65 13.33 | 14.22 |7 1378 | 3733 ] 30.29 | 33.81 | 44.00 | 48.00 | 46.00
M11xM 18 6.94 1467 | 1483 | 14.80 | 36.33 | 3865 | 37.49 | 4167 | 46.67 | 44.17
M2k M13 6.03 13.33 | 1560 | 1447 | 3500 | 2945 | 3223 | 3933 [ 41.33_ | 40.33
Mi2xMi4 6.10 1467 | 1650 | 1558 | 3467 | 40.00 | 37.33 | 4033 | 33.31 | 36.83
M12x M 15 .00 1467 | 1667 | 1567 | 3500 | 4133 | 3817 | 3633 | 36.00 | 36.47
| M 12x M 16 8.21 14.67 | 1383 | 1425 | 29.33 | 3050 | 29.92 | 34.67 | 4000 | 37.33
| M 12x M 18 6.02 1467 | 1396 | 1431 | 4200 | 31.89 | 3695 | 37.33 | 38.67 | 38.00
MixM4 548 16.00 | 15.33 | 1567 | 37.50 | 35.81 | 36.65 | 35.67 | 38.87 | 3717
M13xM15 6.15 1333 | 1360 | 1347 | 3467 | 3533 | 3500 | 3867 | 37.33 | 38.00
| M13aM16 5,78 14.67_ | 1497 | 1482 | 3467 | 3581 | 3524 | 3333 | 37.67 | 35.50 |
M13xM18 527 | 1467 | 1433 | 14.50 | 38.67 | 3392 | 3629 | 34.67 | 4400 | 39.33
M 14x M 15 605 | 16.67 | 1409 | 1538 | 3333 | 3060 | 3197 | 4033 | 4267 | 41.50
M14xM16 | 7596 | 1533 | 1447 | 1475 | 39.00 | 3444 | 3672 | 3400 | 38.00 | 36.00
M14xM18 6.18 1467 | 1541 | 1489 | 3400 | 3511 | 34.66 | 3567 | 38.00 | 36.83
MiSxM1§_ 6.53 1533 | 14.60 | 1467 | 39.00 | 34.00 | 36.50 | 4167 | 37.33 | 39.50
M15xM18 | 385 | 4.89 17.33 | 16.00 | 16.67 | 41.00 | 41.67 | 41.33 | 42.00 | 48.67 | 45.33
Mi6x Mg | 5§45 | 668 | 1533 | 14.60 | 1497 | 43.67 | 3490 | 3928 | 4067 | 4333_| 4200
t.5,0,005 068 | 2.48 261 | 1.43 | 780 | 7.37 4.27 4.45 7.46 34
L.5.D.0.01 1 080 | 338 | 353 | 189 10.65 9.94 5.65 6.00 10,06 4.55
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Table (1): Cont.

Traits Plant height Ear Height Days to tasseling
o _fem} e emy b (day)
Hybrids hd Y2 | Comb, Yl Y2 Comb. Y1 y2 Comb.
M 10x M 11 203.75 | 189.33 | 196.54 | 10542 | 99.00 | 102.21 | 5567 | 49.00 | 52.33
M10x M 12 190.42 | 186.25 | 188.33 | 97.08 93.75 | 09542 | 53.33 46.00 4916?:‘
M1i0x M 13 198.33 | 197,650 | 197.92 | 101.67 | 102.67 | 102.17 | 56.00 49.33 52.67
M 10x M 14 192.92 | 190.00 | 191.46 96.25 90.58 093.42 53.33 51.00 52.17 |
M10x M 15 202.50 | 187.08 | 194.79 | 10292 | 95.00 | 098.96 | 55.00 52.00 §3.50 |
M10x M 16 186.25 | 1984.58 | 190.42 | 88.75 | 100.00 | 094.36 | 56.67 53.00 54.83 |
M 10x M 18 192.50 | 190.00 ; 191.25 | 97.50 99.67 | 098.58 | 57.67 50.33 54,00
M11x M12 206.67 | 196.67 | 201.67 | 108.33 | 10583 | 107.08 | 54.67 52.00 §3.33 |
M11xM 13 195.00 | 196.67 | 19583 | 96.67 | 104.58 | 100.63 | 53.67 | 52.00 | 52.83
M11ixM14 194.17 | 200.00 : 197.08 | 98.33 | 111.25 | 104.79 | 56.67 §2.00 | -54.33 |
M11x M 15 191.67 : 20042 | 196.04 | 94.58 | 110.42 | 102,50 | 51.33 55.33 53.33
M11xM 16 188.33 | 19542 | 191,88 | 95.83 | 103.75 | 099.79 | 67.67 | 60.33 | 54.00
M11x M 18 196.83 | 187.08 | 191.46 | 98.33 | 95.83 | 097.08 | 54.33 | 5033 | 52.33
M12x M 13 197.08 | 197.00 | 19/.04 | 101.25 | 107.00 | 104.13 57.33 52.00 54.67
M12x M 14 191,67 | 19583 | 193.75 | 93.33 107.08 | 100.21 57.67 53.00 55.33
M 12x M 15 200.00 | 199.58 | 199.79 | 102.08 | 113.33 | 107.11 56.00 49.67 52.83 |
M12x M 16 185.00 | 181.67 | 183.33 | 90.83 87.50 089.17 53.67 51.33 52.50
|M12x M 18 189.17 | 191.67 | 19042 | 87.50 | 106.25 | 096.88 | 63.00 §1.00 52.00 |
M13xM 14 202.92 | 19947 | 201.04 | 103.33 | 11417 | 108.75 | 55.67 51.67 | 53.67
M 13x M 15 187.50 | 189.07 | 188.33 | 90.00 97.50 | 093.75 | 56.33 52.33 53.83
M 13x M 16 195.00 | 193.00 | 194.00 | 97.08 | 104.33 | 100.71 | 57.67 51.67 54.67
M13xMm18 191.25 | 188.75 | 190.00 | 100.42 T 94.17 097.29 58.33 49.00 53.67
M 14x M 15 197.92 | 208.75 | 203.33 | 98.75 | 11875 | 10875 | 57.00 51.33 54.17
M14x M 16 190.00 | 201.25 | 195.63 | 92,50 ; 11417 | 103.33 | 55.00 5400 | 54,50 |
M14x M 18 182.92 | 181.25 | 182.08 | 89.58 89.58 | 089.58 | 54.67 51.33 53.00 |
M 15x M 16 194.17 | 200.42 | 197.29 | 100.00 | 109.58 | 104.79 | 55.00 | 52.33 | 53.67
M15x M 18 177.92 | 20042 | 18917 | 79.58 114.58 | 097.08 56.33 52.00 54.17
M 16x M 18 492.92 | 196.77 | 194.84 | 101.67 | 106,80 | 104.23 | 6233 | 51.67 | 52.00
L.5.D.0.05 1592 | 17.04 | 922 | 1088 | 19.38 B.79 5.37 1.94 226
[L.5.D.0.04 2148 | 2299 12.21 14.70 26.15 11.64 7.24 2.82 2.99
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lI- Analysis of Variance and Estimates of General and Specific
Combining Ability Effects:

The results in Table (2) indicated that years mean squares were highly
significant for ali studied traits except number. of rows/ ear, indicating overall
differences between the two years. The mean squares due o hybrids were
highly significant for most studied traits at the two years and their combinad
data i.e., number of kernels/row, 10G-kernel-weight, and grain yield/plot. On
the other hand, ne differences were noticed for number of rows/ plant at the
two years and their combined data indicating that no change of the behaviour
of the trait at the two years of growing, the same trend was noticed by Nawar
et al. (1988).

General combining ability (G.C.A) mean squares were highly
significant for most studied traits except for few cases i.e., for number of
rows/ear and plant height at the two years and combined data; number of
kernels/row and ear height at the combined data only; and days to tasseling
at the first year and combined data. Generally, most studied traits showed
significant differences for G.C.A mean squares except, number of rows/ear
and plant height at the two years and combined data.

For specific combining ability (S.C.A) mean squares the data showed
highly significant differences for most studied traits either at two years and
their combined data or at the first year and the combined date. On the other
hand, no differences were noticed for number of rows/ear at the two years
and combined data (Table 2).

For crosses x years interaction mean squares the data showed highly
significant differences for most studied traits, while for number of rows/ear,
plant height, and days to tasseling the data showed non- significant
differences. For G.C.A x years mean squares the data showed divided
between the seven traits under study. For S.C.A x years mean squares, data
showed the highly significant differences for most studied traits except for
number of rows/ear, plant and ear heights which showed non-significant
differences {Table 2). This result disagreed with those obtained by {Nawar
and El-Hosary1985 and Nawar et al. 1994), Sadek ef al. (2000); and Barakat
et al. (2003); Abd El-Maksoud et al. (2003 and 2004} and Abd El-Hadi et al.
(2004).

The ratio between K’G.C.A / K*S.C.A, was found to be less than unity
at the combined data for most studied traits except for days to tasseling
indicating that, the dominance genetic variance controlled the behavior of
most studied traits rather than the additive ones (Table 2). The cases in
which this ratio exceeded unity may be due to the general combining ability
(additive genetic variance). These results agreed with that obtained by;
Nawar et al. (1981, 1994, and 2002); (Rabie et al. 1997); Has (1999); El-
Absawy (2000); Leon{2000); Suneetha ef al. (2000); Turgut (2001); El-
Shenawy et al. (2002); Amer (2003); Barakat et al. (2003), GuangCheng et
al. (2003) ; Mousa (2003) and Mohamed (2005) for grain yield and some of
its components. .
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Table {2): Analysis of variance of all traits studied of diallel hybrids of maize evaluated in two years and combined data,

D.F Grain yield No. of rows No. of kernels 100-kernel-
3.0.V s iplot lear frow weight
Y [Comb.| M1 Y2 [Comb.| Y1 Y2 {Comb, | ¥i Y2 [Comb.{ Y1 |. Y2 | Comb.
Yeark (V) - 1 - - e 6.76 0.63 3.20 : - 242.60" . - 28636
Repﬂears 2 4 B.YE* 112 13.80™ 2.60 .61 2.5 39034 .84 108.45* 54.75* 517.98* | 212.63**
Hybrids 7 77 166+ 187 | 1Ise 384 189 787 4832 | B1.66 | 6833 | 31897 | 6237 | 8641
G.C.A T 7 2.26¢ 187 | 1T~ 18 364 LT 60.67° | 9518 | 4164 | 39857 | 69.40% | 3814~
S.C.A 20 20 148% | 1iee | 224~ - s 3AZ 493 | 38.29° | 8629 | 2016 | GaA1~ | 4628
Hybrids x Years : 7 - - 1557 : - FI! [TRT - - $8.66
G.C.A X Years - 7 - 191 - - 419 s7.48° . - §284
'S.C.A x Years - 20 s - VEE 221 245 281 . . 35.38° - . 33.00°
Error 1] 103 053 242 053 175 108 733 7326 1943 20,38 707 15.80 1349
KIG.C.AKS.C.A - - 164 105 0,78 - - 0.85 113 2.62 0.47 1.36 0.84 0.82
W GCAXYIKSCARY - - T 144 - . 150 e |
Table (2): Cont,
Mean Squares
S5.0V D.F. Plant height Ear height Days to tasseling |
Y [comb. | Y1 Y2 [ Comb.| Y1 Y2 | Comb. | ¥1 Y2 | Comb.
Years [Y) . 1 . - FIERE . N 7244 30 . . §7.08"
Rep/Years 2 4 101222 | 282205 | 2677 | 25144 | 4230.35~ | 1884387 | 13186 0.26 89621
Hybrids ) 7 12007 | 1246 | 185587 | 19480 | 20890 | 170,34 9.93 9.2 8.26
G.C.A 7 7 16689 | 18498 | 96.64 | 106.07" | 280.88- | 16378 a7 13865~ | 10.89
S.C.A 20 20 11483 | 10987 | 180.25" | 117.86™ | 1BE0B | 158.27° | 10.73~ | 7.60 944"
Hybrids x Years - (i - - 14345 - - 178,02 - - 784
G.C.A x Years B 7 . 140.62 - - 227.69° 9.19
S.C.A x Years - 20 - . B1.25 - - 12789 - - 1149
| Error 54 108 9067 | 10388 | 87.a7 dz4d | 13431 | ea3s 1030 138 583
K G.C.AKSCA - 144 150 054 0.90 1.52 0.87 [T 182 1.15
W GCAXYKSCAXY - . . 173 - 178 - - 0.80

* ** significant at 0.05 an

d 0.01 levels of probability, respectively.

§00Z ‘Ainy ‘(L) 0€ “Aun einosuel “1as "ouby



Nassr, M. E. ot al.

Estimates of general combining ability effects (§i) for eight parental
inbred lines at the two years and their combined data which are presented in
(Table 3) showed that the best parental inbred lines which had significant
differences were deiected for inbred line; M12 for number of rows/ear,
number of kernels/row the best lines were M10 and M18; M10, M11, M15 and
M18 for 100-kernel-weight, M10, M18 for plant height (towards shorness)
and ear height (towards iow ear placement); M inbred lines M11, M15 for
plant height (towards tail plants) and ear height (towards high ear placement);
M inbred lines M10, M12 and M18 for days to tasseling (towards earliness)
and M14, M15 and M16 (towards lateness), and M11, M12 and M16 for grain
yield/plot. Generally the best inbred line M18 for 100-kemel-weight at the
second year and combined data, and plant height (toward shortness) at the
first year and combined data while for other lines non stable trends were
noticed in the estimates of G.C.A effects (§i) at the two years for most studied
traits. These results agreed with those obtained by EL-Hosary et al. (1988)
and EL Absawy (2000); Abd El-Hadi ef al. (2004).

Estimates of specific combining ability effects (Sij) over the two years
and their combined data for twenty eight single crosses are presented in
Table(4) and showed that the best crosses were (M15xM18) for number of
rows/ear; {M11xM13), (M11xM18), (M12xM15), and (M15xM18) for number
of kemnels/row;, (M10xM12), (M10xM13), (M10xM14), (M11xM18),
(M12xM14), (M14xM15) and (M15xM18) for 100-kernel-weight; (M12xM16),
{M14xM18} and (M15xM18) for plant height (towards shortness); (M10xM186),
{(M13xM15), (M14xM18), and (M15xM18) (towards low ear placement),
(M10xM11), (M10xM12), (M11xM16), (M12xM15), (M13xM18) and
(M14xM15) for days to tasseling (towards earliness), (M11xM18),
(M13xM15), {M14xM18), and (M16xM18) for grain yieid /plot (Table 4)
However, the best crosses were (M11xM16} for 100-kernel-weight
(M13xM15) for ear height (lowards low ear placement) at the two years and
combined data, while the other crosses showed non stable trends in the
estimates of S.C.A effects (Si)) at the two years for most studied traits. These
results might be due to the prevalent of additive and non- additive genetic
variance in these population.

These results are in partial agreement with those obtained by EL-
Hosary et al. (1988}, EL-Absawy (2000) and Nawar et al. {2002).

ill- Economic heterosis:

Percentage of economic heterosis relative to the check variety
(S.c155) for grain yield/plot and some of its components are presented in
Table (5). Desirable and significant heterotic effects were calculated for ail
crosses at the two years and their combined data. The percentages of
economic heterosis of F1 hybrids relative to the check variety (S.c155)
ranged from (1.60% to 33.66%) positive desirable values and from (-5.78%)
to {-6.40%) negative desirable values at combined data for grain yield/ plot.
These results disagreed with those obtained by Mousa (2001 and 2003); .
Nawar et al. (2002); and GuangChang (2003). They obtained either positive
or negative non-significant economic heterosis for grain yield/plant relative to
the (S.c 129).
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Table (3): Estimates of general combining ability (G.C.A.) effects of eight parental inbred lines for the studied traits at the
combined data.

= %+ gignificant at 0.05 and 0.01 levels of probability, respectively,

Traits Grain Yield/ No. of Rows/ No. of Kernels/ 100-kernel-weight
Plot Ear Row L {gm)

Intired lines Y1 Y2 Comb. Yi_ | vz Comb. Y1 Y2 [ Comb | YI | ¥2 ]
W10 0.02 0.2 0.07 0,17 004 0.1 0.59 461" | 280 | -0.88 183
M1 0.63" 043 0.25 20.28 0.4 -0.08 001 | 289" | 145 2.96% 0.1
Wiz 0.08 0,35~ 0.23 061 0.72° 0.06 A73 0.07 -0.83 5.60 .00
Mi3 054 | 0.0% .26 -0.38 -0.35 .37 1,02 A47 0.22 0,26 083 |
M4 0.31* 0,05 0.8 0.50 0.50 0.50 0.48 0.4 0,62 4607 | A81 |
[iE] 048 | 065 | 031 0.72" -0.04 0.34 54 0.25 0.63 130 | 244
M5 0.1 0.427 0.27 -0.06 2.71° | 0.38 0.dg 201" 1.23 45

Mi8 0.7 .21 0.00 082 -0.24 0.02 396" 1.00 208 | 02§
[L.5.D.{gnd.es 0.28 0.23 037 [ 0.7 0.60 0.67 1,80 1.88 200 | 101

L.5D.{gi) 0.01 0.38 0.37 04z ! 076 | 08 0.88 243|221 | 264 | 137

L.5.0. (gi-g}} 0.05 0.50 0.49 048 | 101 107 1.04 332 3.04 302 | 143

1.5.D. {gi-gj) 0.01 0.67 0.67 064 | 137 | 1ds i3 435 406 | 400 | 245

Table (3): Cont.

Traits Piantheight | Zar Height Days to tasseling
{cm.} I _{em)) fday)

Inbred lines Yi V2 | Comb. | Vi Y2 | Comb. | YI y2 | Comb.

M10 220 .03 091 1 203 - _-262 1 001 | 143" | 072

M1 3.66" 1.1 239 | 335" | 2.21 0.63 0.29 047 |

[T iF] 1.08 471 0.31 0.50 0.4 0.35 217 0.5 |

M13 2,27 0.39 133 247 T1a0 1.04 0.2 042 |

Mid 046 2.89 137 | 083 | 3. 133 0.38 0.55™ 061 |

M5 0.30 4.49° 2.10 158 5.81° 2.42 029 0.96" 033

Mig -363° 0.70 WY A 031 |04 0.04 0.85" 044 |

W13 BAs* | .83 449" [ 380" | 280 338 -0.48 -0.60° -0.39

L.S.D. (g} 0.05 3863 3.89 431 249 | 442 | 441 | 12z | 044 | 1.06

'LSD.{gi) 0.04 4.90 525 571 353 | 897 544 185 060 140

L.5.D. {gi-gj) 0.05 6.50 6.96 6.52 445 | 1o 6,22 249 079 160

L.5.0. igigl) 0.01 8,77 .38 8.63 6.00 10.67 8.23 2.6 1.07 211

S00Z ‘Ainr ‘(1) 0F “atun einosuep ‘19§ "olBy T
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Table (4): Estimates of specific combining ability effects for all traits studied over two years and their combined data.

Traits Grain Yield/ Nc. of Rows/ No. of Kernels/ 100-kernel-weight |
Plot Ear B Row o {gm)
Hybrids YI 7] Comb. YI y? Comb, Y1 Y2 Comb. Y1 y2 | Comb. |
M 10x M 11 0.58 0.24 0.56 087 [ 280~ | 077 294 | 1.9 -2.42 0.26 385 | 479 |
M 10x M 12 -0.02 0.52 0.25 0.63 0.27 045 0.44 1.64 104 115 | 726" | 421"
M 10x M 13 0.71 0.22 0.46 041 | 0.28 0.35 0.69 1.20 0.95 548 | -1.57 1.9
M 10x M 14 -0.47 0,23 0.12 -0.48 0,99 0.26 -0.81 3.10 115 0.82 | 6.20" | 351
M 10x M 15 021 | 1527 | 088 0.70 [ .0.31 0.50 2.22 -1.87 018 | 4.68~ | -7.29* | -5.99°
M 10x M 16 -0.89 0.12 0.39 0.08 1,03 0.56 250 | -0.50 450 | .320* | 254 | 0.8
M 10x M 18 0.00 019 0.09 -0.92 0,24 0.34 2.89 -1.65 0.62 026 | -329 | 152
M11x M 12 0.45 -0.25 0.10 059 | 123 | 032 2.11 2,19 2.15 -2.02 0.32 085
M11x M13 019 | -0.64 0.42 052 | -0.33 | ©30 | 836" | 0.6 .
M11x M 14 0.96* | -6.19 -0.57 .0.37 0,96 0.30 1.86 -0.58
M1ixM 15 018 | 0.70 .44 0.75 0.96 085 | 578" | .3.38
M 11x M 186 0.15 0.07 0.1 -01.14 | -0.29 0.1 0.50 -0.50
| M 11x M 18 016 | 148" 066 | 044 | -0.04 | -0.09 411 | 4.86°
M 12x M 13 0.65 -0.57 004 | .048 017 0.1 -4.58 | -4.84%
M12x M 14 0.31 -0.25 0.03 -0.03 0.22 0.10 0.58 3.80
M 12x M 15 0.07 047 | 012 | 0.25° | 0.3 0.34 0.94 533
M 12x M 16 .53 | -0.08 0.31 0.52 1,23 03 | 578" | -3.25
M12xM13 -0.83 047 | 023 018 | -1.58* | -0.70 3.28 | -4.86°
M 13x M 14 0.08 028 [ 011 | 108 | 013 [ 080 0.67 1.14
M13x M 15 0.04 | 1.57 | 078" -1.81 .07 | 144 214 | 0.87
M 13x M 16 043 | -008 825 0.30 097 0.63 349 | 381 |
M13xM18 0.78" | -0.20 .48 003 | 014 | -0.08 -2.81 -1.30
M 14x M 15 0.19 0.97° | o058 0.63 -1.42 0.39 097 | 877
M t4x M 16 0.26 | -0.04 0.5 0.08 068 | 030 | 364 | 033 |
M14x M 18 141 | 042 0.35 092 | -0.20 056 | 497 [ -2.01
| M 15x M 18 0.96 0.53 0.61 014 | -0.31 027 |7 367 | 0.08
M 15x M 18 051 | 407" | -0.76° | 152 122 | 137 2.06 | 474" g
M 16x M 18 1.27** | -0.51 0.38 0.30 0.50 0.40 3.67 0.23
L.S.D. {5ij) 0.05 0.73 0.72 0.70 1.48 1.56 148 4.72 4.41 -4
L.5.D, (5ij}0.01 0.99 0.98 0.93 2.00 211 | 185 | 637 | 594 | S5&
L3.D.(51-5kj0.05 | 112 1.1 1.08 227 2.39 2% | 121 | 873 .06 | 6. 4.
L5.D. (Si[-5kj0.01 | 9.50 149 142 306 | 322 2.98 9,72 9.08 894 | 548 | 949 | 78
L.5.D. (Sij-Sk1}0.05 | 1.00 0.99 096 | 203 | 213 2,02 6.45 802 | 604 | 363 | 609 | 488
LSD. (Si|-sknod1 | 1.35 1.33 127 2.74 2.88 2567 8.70 812 800 | 490 | B2z | 643 ]
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Table (4): Cont,

* ** significant at 0.05 and 0.01 levels of probability, resp}-c?ively.

Traits Plant height Ear Height Days to tasseling w
{cm.) fcm) {da
Hybrids Y1 Y2 Comb. Y1 Y2 Comb, Yi_ | v2 | Comb.
M10x M 11 4,53 -1.88 1.33 326 | 174 2.50 0.91 .18 [ 043
) M 10x M 12 623 | -2.14 419 222 | -1.86 2.04 470 | -3q8t | 244
[M10xM 13 0.51 7.01 3.78 069 | 6.44 3.57 042 | -0.35 | -0.38 |
| M 10x M 14 -248 | -299 | -274 -1.67 | -9.47 -5.42 | -2.42 0.26 -1.08
M10x M 15 7.24 -7.51 043 5.69 -7.01 0.66 -0.09 1.15 0.53
| M 10x M 16 -5.67 3.78 095 | 8260 | 349 -2.39 1.25 | 2.26* 175
M10xM 18 2.10 KN E) 2.92 2.50 6.37 443 2.47 1.04 1.75
M11xM12 8.56 3.13 5.85 7.74* 1,89 4.80 0.25 1.10 087 |
"M 1ix M 13 429 | 104 | 462 | -563 | 003 | 280 | 244 | 0.60 | 097 |
(M 11xM 14 -2.69 1.87 -0.41 -0.90 317 113 1.52 -0.46 053 |
M11xM15 -5.69 0.69 248 -3.96 0.07 1.94 314 | 276 | 049
I M11xM 16 505 | -0.52 279 2.50 -1.09 -1.80 286 | -2.13* | 037
M1x M 18 3.98 -4.33 047 2.01 -5.80 1.89 025 | -0.68 -0.47 |
M 12x M 13 0.37 419 2.28 1.84 4,10 295 | 1.25 1.60° 142
M 12x M 14 -2.62 0.52 .05 -3.06 0.65 .20 2.25 1.54° 1.89
M 12x M 15 5.85 2.68 4.26 6.39 4.64 5.5 125 | -1.80% | -0.33
[ M 12x M 16 581 | -11.45* | 883 -465 | -1569" | 1047 | 442 | 043 | 077 |
M1Zxm18 -0.12 3.08 1.48 -5.97 6.27 0.16 -1.87 0.98 -0.44
M 13x M 14 7.45 1.76 460 | 5.28 7.13° 6.20 1144 | -0.29 072
M 13x M 15 783 | 084 883 | 736 | 41.81 | 958" | .0.81 0.26 027 |
(M 13x M 16 3.01 -2.22 0.39 -0.07 0.53 0.23 1,19 -0.29 045
M13x M 18 0.78 -1.94 -0.58 528 | 642 | 057 208 | 452 | 028 |
M 14x M 15 5.02 7.24 613 4.44 592 | 518 152 | 479 | 043
| M 14x M 16 0.44 3.53 1.99 1,60 | 6.84 262 | 081 | 098 | 009
M14x M 18 512 | 11.84* | -B53 250 | 14.54* | -B52 -0.92 024 | 058
‘M 15x M 16 474 1.10 2.92 6.60° | -0.01 3.29 034 | 079 | 041
M15x M 18 9.98° | 563 247 | 41817 | 820 -1.80 1.41 032 | 087
M 16x M 18 8.35 5.77 708 | 1049 | 592 | 820 | -2.92 | 040 | .41 |
| 1L.5.D. (Sij) 0.05 952 | 10.18 9.55 651 | 11.58 9.10 321 | 416 | 234 |
L.§.D. (Sij) 0.09 1284 | 1374 | 1264 a.7a ! 1562 | 1205 | 433 | 457 | 309 |
LS.D. (Sj-Sk)0.05 | 1454 | 1556 | 1458 | 9.94 | 17.69 | 13.90 4.90 1.77 357
L.S8D. (Sij-Sik)0.01 | 19.61 | 2099 | 1930 | 1342 | 2387 | 18.40 6.61 2.39 A12__
L.S.D.{Sij-Sk) 0.05 | 1300 | 13.91 13.04 890 | 1582 12.43 4.38 1.59 | 319 |
| L.S.O.{S-SkN001 | 1754 | 4877 | 1727 | 12.00 | 21.35 | 16.46 5.91 214 | 4.3

S00Z ‘Ainr (1) o€ “Aun einosuey 10§ ouUbY T
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Table (5): Percentage of economic heterasis effects of the Fy hybrids relative to consistent parent 8.c.155,

Traits Plant Ear Days to No. of rows/
height height Tasseling Far
Hybrids Yi v2 Cumb. Yi ¥2 Comb, Yl Y1 Cawmb, Y1 Y2 Cumb,
10111 364 447 843 [¥]] 1.7 3.08 .60 5,774 3.09%% 278 1203 6.06%*
10x12 3.8 -6.03 -4.59 T -13.39* -8.5% 4,76 NTE 802%* 222744 L 16.16°*
10x13 0.88 .35 027 146 338 -2.16 0,00 K13 -1.54¢ .22 e 12.52%4
10114 167 .14 300 337 IG51%* <10.48* -4.764* -1.92%+ 3405 1231+ 145444 18.064%
10115 3.00 560 1,37 171 “12.49% XL R 0.00 0,93 22274+ 1.88%° 1L+
10x16 5.16 182 -1.84 S1pASA 783 9.56* .19 19244 1.84 12.22%4 G484 364
10518 EXT) 414 342 269 A A5 198 320 0.00 15.67+% 4.24%% 98|
11xi2 5.1 Y 2.16 8124 “2.46 2.62 EX) 0.00 133 1L+ 19.215% TXTL
T 081 0.1 0.7% 383 -3.61 387 47 0 -2.16 11275 093
a4 1.4 0.91 .16 -1.86 19 042 1.19 0.00 0.62 1225 15.74%% 1560°° |
11x15 241 112 0.69 561 1.77 L a3 641" -1.23 3333 12044+ 217200
11116 4.20 140 “2.30 4,36 438 437 2.98 3.2t .00 11.11++ -1 438"
T1x18 .30 561 -301 186 11678 .96 -2.98 3200 309*+ 22,12+ 3704+ 12,12
12513 0.25 0.6) 2018 1.05 T . 238 0.00 123 AT BaM K
Cizaid 2151 119 -i.8% 688 131 397 2.98 192+ 147% 12734+ 14.58%* 18,064 ¢
1218 1.73 0.70 1.21 1.88 4.48 322 000 -4.49%+ 206 | anizee 15,745 18.69%*
12116 550 8,34 713 9,354 1935 | 1455+ “2.17% -1.28° 178" 21.27% 3944+ 798+
12518 )78 -3.30 3.54 1267 197 -7.06 -5.36%* 1.92%% BRI 122754 3ogss A |
13214 32 0.49 184 3.43 5.21 an 0,60 064 .62 333344 448" ]
13x1% Y] 455 P Y W14 S10.16* 119 0.64 031 AP 5564
13516 0.81 2.63 172 2300 YT 349 1.98 .64 123 | 22010 3944
"i3x18 2.7 4.1 378 0.2 NI .76 4,074 877 -0.62 2231 —a46
14513 0.67 532 301 145 9.4% 121 L79 | s 031 | J8.89ee 215
14x16 336 1.54 0.0 7.68* 521 097 -1,79 3450+ 0.93 17.78%+ -1.62*
14x18 6,96 .55 1.7 C10,60%4 1743 14,154 2,38 <128 -1.8% FYRTL 2.934F
15216 124 1.2 0.08 1.00 0.42 .79 0.64 0,62 27784 278
15x18 9.50° 112 417 561 -5.96 —0.60 00 | o FTXTEON TR
15x18 187 0.7 ~1.30 -1.57 Dl 6.55¢ -0.64 X 2774 139

* %% giopificant at 0.05 and 0.01 levels of prol)aiiility, respectively,
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Table (5): Cont.

Traits | No. of kernels/ 100-kerncl- Grain yicld/ T
\ Row weight _ plot
Hybrids Y1 Y2 Comb, Yi ¥2 Comb, Y1 Y2 Comb,
10511 10.42+* 6.29%* B.31** 16.19* 14,07+ .83 67.44%* 481** IB044+
10x12 15,63+ 25.75%* 2080 B.S7+* 5,154 8.33%¢ 36,154* 13.91%* 26.69**
10x13 15004 19.84** 23.04%4 290 | e 3,434 38764+ 5.914* 21.91%+
Thogle 12.50%% 31 244 2207 4.76** 444* 4,58%* 18.50% % 618" 1173w
"10x1% - 21.88%% 15,774+ IR.76%* 22864 27414+ 16674 26.794* Aes T T G40
o6 L i042ee 00 T 11,79 570+ L2 225 [T mse | 12324 15014 |
| 10x18 X 18.606* 28.30+* 8.57+* 6,67+ 0.00 39,534+ 258"+ 19,24+ |
Hx12 1771 1.96* 112044 10.48%* NTNTLE -1.67 50,234+ 1054 [ 2738
103 45814+ 425 | iR 20,95+ TR .92 B “12.60%* 188+ 4
1x14 17.71%* -2.20 7.54%* 2.86* 1882+ 9.17%% PN S68%% | 642
| 11x18 -6.254+ NTRELD BT 21904+ 2196+ -3.33 4.5 T 2372 s24% |

9 | Oixlo 16,67+ 93 340 1871+ 6.67** 15,004 5388+ 17w VIR

o 11218 13,54+ 15.72 14.65%* 19.05++ 3.70 10.42** 49.40** 20.74** 33.66%*

i | 12x13 9,34+ IR+ -1.45 12384+ 8,15+ 0.83 38.68%* 2,19** 16,24+
12314 833+ 19.76** 14174+ 15.24% | 2593+ 7924+ JonT7rr | aasee [ rsses |
| 12518 RO Y T I 381 -20.00%* -9,58*+ 3370 071 15614+

12x16 833 .68 851+ 095 NIRIES -6.67*+ 27.18% 13.40+% 19.61+*
12x18 3254 -4.52* 12,98+ 6.67** -14.07+* -5.00% 20,774+ 12.18%+ 16.05%
13x14 1719+« 1.20%* 12.00%* 1.90 14074 2.08% | 18.38** -4 YR+ 558+
t3x1s B33+ 579 L 10484+ -17.044* 5,00+ 18,59++ 18.60%* 18,594+
13x16 8.33%* 7.23%* 7.77% 4.764+ 16.30+* -11.254+ 16,50** 7044+ 11.30%*
3% 18 20.83++ 1.5 10,98%+ L -0.95 an T T S T 1.60%+
4xi1s 4.17 §.38%+ 214 15.24%+ -5.19* 3.75% W24+ 6,98+ 16.65%%
4xi6 FTETID A2 oz et | -15.56** -10.00%* 25044 % (;.;m;_f_j'_ CT4RY |
14x 18 625 | 50 567 1 100 -15.56%* 7928 56.24* 11024 ] 19310
1516 21.86* 180 11,624 19.05%4 17044 -1.25 48.03%+ T.58%* 15824+
2] 15x48 28,13 24,754 26,404+ 20.004* 815 13,334+ 24.49% -30.634> | 5 Jgew
16218 3646 449 20.13** [ 16,194+ 3.7 5.004* 68.80+4 4464+ 8,61+

*** gignificant at 0.05 and 0.01 levels of prebability, respectively.
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IV- Genetic Distance, Cluster Analysis and their Relationship to
Heterosis and combining Ability:

The level of genetic diversity based on morpho-agronomical characters
among maize genotype was assayed waging the hierarchical Euclidean
cluster analysis. A matrix of genetic- distance values for the (36) maize
populations is presented in Table (6}). The genetic distances for all (630) pairs
ranged from (0.79) to (12.33). The highest genetic distance (12.33) was
detected between (P;) and (Cp;) and was followed by a distance of
{11.46)between (P3;) and (Cz;) .This indicated that (Pg) is the most divergent
genotype from all other maize genotypes. The minimum Euclidean distance
of {0.79) was observed between the most similar genotypes (Cs) and (Cg),
followed by a distance of (0.81), between (C44) and (C,,).

The dendrogram produced from genetic distance based on morpho-
agronomical characters among maize genotypes is shown in Figure (1}. The
grouping pattarn and distribution of maize genotypes into different clusters is
given in Takie (7).

Based on the extent of relative dissimilarity among maize genotypes,
the 36 maize populations were grouped into four clusters. Cat off point at
(6.0) Euclidean distance was fixed as minimum dissimilarity Figure (1).

Genelic Digtance

Figure (1): Linkage dendrogram for studied maize genotypes based on
their morpho-agronomical traits.

These data showed that Py is the most divergent genotype from all
the other maize
genotypes. Cluster 1 consisted of six genotype; Cs, Cia. Ci7, Coo Cza
and Cs. Cluster analysis further united Cs and Cj;. and Cyp and Cas. Cluster Il
consisted of fifteen genctype; P4, Cs, Cy, C3,C 10, Ci1. Cia, Cis, Cis, Cia, Cug,
Cs4, Caa, Cas and Ca. Cluster analysis further united P4 and Cs; C,and Cy5,Cs
and Ca5 Cis and Cyg; Cz1 and Cagiand Ci4 and Cyy. Cluster I consisted of
seven genotype; Py, P2, ps, Ps, Ps, P; and Ps. The cluster analysis further
united P, and Ps; Pg and P;. Cluster IV consisted of eight genctype; C;, Cs,
Ca, C7, Ca, Cia, Co7 and Cas. The analysis further united C; and C,; and C;
and Cy. However, in none cases the hybrids derived from one parent couid
be grouped together into one cluster. Moreover, the parents were distributed
in one cluster except the parent P,.
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Nassr, M. E. et al.

Table (7): Grouping pattern of parents and F1 hybrids based on their
morpho-agronomical characters.

No. of Maize Genotypes (parents and F1 hybrids)
Cluster |Genotypes falling in cluster i
I 6 Ce:(MioxMrg),C12:{M11xM1g},C17:(M1zxMsg), C20:{M:3xMs),
22:(M13xM13g), Cas:(MiexMis) i

T 15 Pa:(Mi3), Cs:{M1oxM,s), C:(MyoxMyy), Ca:(M11xM12),
C10:(M113M14),C11:{M11xM15),C1.4:{M12xM1 3},
C15:{M12xM12),Ci6:(M12XM15),Cra:(Mr2xMs ),
C19:(M1axM14),C21:(M13xMs6}, C23:(MraxiMs5), Caa: (M14xMs),
Cas:(MisxMig)

] 7 P1.'(n;ﬂ1o),P2'.(M11),P32(M12), Ps.(M14), Ps:(M1s), Pri(Mig), Ps:
(Mg

% 8 IC2:(M1gxM12), C3:(M1oxM13) ,Cai(M1gxM+4), C7:(M1oxM1g), Co: (M1

_ XM312),C13:(M14xMag), Cor:{M15xM13), 26:(M1sxM1s)

The crosses were distributed over three clusters, which indicated. that
diversity in crosses was greater than in their inbred lines. These results
indicated that the crosses and their inbred lines were distributed into different
clusters at random. This distribution was not influenced by parentage
distribution. In addition, no considerable genetic divergence was detected by
hybridization in this set of maize entries. The wide genetic diversity in this
study is in agreement with those obtained by Mohamed (2005) and in partially
agreement with Smith and Smith (1992); Dillmann et al. (1997}, Melo et al.
(2001); Betran et al. (2003); Mohammadi and Prasanna, {2003}, and Menkir
et al. (2004).

The average intra-cluster and inter-cluster genetic distances are
presented in Table (8).

The maximum inter-cluster distance was observed between clusters IV
and Il which were followed by that between clyster Il and 1l and cluster IH
and i, respectively .The minimum inter-cluster distance was cbserved
between cluster 1l and | followed by cluster IV and Il as well as cluster IV and
I, respectively indicating close refationship between the genotypes under
study. Generaily, the magnitude of inter-cluster distance exhibits the diversity
which is found between the maize entries under investigation.

Table (8): Euclidean average intra- and inter- cluster genetic distances
among four clusters of studied maize genotypes based on their
morpho-agronomical traits.

V[Eo. of Cluster Cluster Cluster | Cluster it | Cluster IV
1 I

Cluster | 0.73 0.63 4.20 1.47

Cluster Il 0.63 6.00 1.21

Cluster 11l 0.78 10.27

Cluster IV 0.56

The maximum intra-cluster distance was {0.780) in cluster (ll) and
followed by that of clusters | and Il, respectively, while the minimum (0.558) in
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cluster IV showed that the eight maize genotypes in cluster IV are to be the
most heterogeneous.

The correlation coefficients between genetic distances of parental
combination and either heterosis or specific combining ability were all
insignificant over all the seven characters. However, the correlation
coefficients between genetic divergence among parental genotypes and the
hybrid performance showed insignificant values over all characters except for
grain yield per plot where it was negative and significant (-0.37).

* However, such little magnitude and insignificant association values
indicate the absence of correspondence between the diversity measure
based on these quantitative characters and its performance.

Similar conclusion is obtained by Karhu et al. (1996). Moreover, These
results might suggest that it is not possible to differentiate maize lines with
different performances and that the classification or clustering of parents
according to these quantitative traits are too poor to be predictive for superior
hybrids. It might be concluded that diversity measure is not efficient enough
as a promising tool for predicting F, performance.

It might be concluded from these résults that heterosis could not be
considered as a function of genetic divergence, rather it is a cross specific
phenomenon,

Moreover, the results showed that genetic distance based on morpho-
agronomical markers was not significantly correlated with specific combining
ability, heterosis and performance of six out of the seven characters.
Hereafter, this suggests that it is impossible to predict the hybrid performance
from genetic distance itseif.
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