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ABSTRACT

Late wilt (Cephaiosporium maydis) is one of the most serious diseases of
ma:ze in Egypt. It causes a noticeable reduction in plant yield. A half dialle! crosses
mating design among eight yellow inbred lines of maize were used in 2002 growing
season. The eight parental inbred lines and their 28F ‘s were evaluated in two trials at
Sakha Agricultural Research Station. The first ene was conducted in season 2003
under natural infection, while, the second trial was performed during two growing
season 2003 and 2004 in a disease nursery under artificial infection. The genetic
analysis of crosses was done accerding to Griffing (1956) method 4, model 1.

Mean squares of general combining ability (GCA) were significant for all
studied traits under artificial and natural infections. While, the mean squares due to
specific combining ability (SCA) were significant for resistance to late wilt disease,
grain yield/ plant and ear length under artificial infection but for grain yield/ptant only
under natural infection. The ratios between GCA and SCA mean squares exceeded
the unity for all studied traits. These results indicate that the addilive gene effects
played a majur role than the non additive gene effects in the inheritance of all studied
trails under artificial and natural infections.

The parental inbred ine $k9203 censidered as a good combiner for percentage
of resistance Lo late wilt disease, grain yield/ plant, ear length and number of kernels/
row under artificial infection and grain yield/ plant under natural infection. While,
inbred hne L121 shewed significant desirable GCA effects for grain yield/plant and ear
length under artificial infechon and percentage of resistance to late wilt disease and
grain yieid/ plant under natural infection. In the same time SC Sk7266 x Sk8203
exhibited highly significant and desirable SCA effects for grain yield/ plant under
artificial and natural infections.

Mean, cver all the crosses, was higher compared to per se mean over all the
inbred lines for percentage of resistance to lale wilt disease and grain yield/ plant
under artificial and natural infections. Also, mean over all the inbred lines and mean
over all the crosses were reduction under artificial infeclion compared to its under
natural infection for resistance te late will disease and grain yield/ plant.

The correlation coefficient ( r ) , between per se means of the inbred lines and
those of their averages from 7F:'s ic other 7 inbred lines was significant for
percentage of resistance to late wilt disease under artificial and natural infections,
indicaling that resistance lo iate wilt disease was transmitted from inbreds to hybrids.
Correlation coefficient between percentage of resistance to late wilt disease under
artificial and natural infections was insignificant, While, highly significant and positive
correlation coefficient was observed belween grain yield/ plant under artificiat and
natural infections with late wilt disease. Therefore, grain yield/ plant under artificial
infection with late wilt disease could be used as an estimation of grain yield/ plant
under natural infection.

INTRODUCTION

Maize crop is affected by many diseases, which reduce yield. The late
wilt disease caused by Cephalosporium maydis is one of the major diseases
affecting maize in Egypt One from tests to restriction hyhrids in Egypt is
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evaluation of the promising hybrids for yield potentiality and resistance to late
wilt disease under artificial infection. The information of the type of gene
action is very important for the breeder in making decisions for the allocation
of resources and expected response to selection for this disease. Samra et
al (1962) were the first isolated the pathogen from the roots and stems of
wilting maize plants in 1860 and identified the late wilt pathogen as
Cephalosporium maydis. Sabet et al. (1970) reported that C. maydis infected
young plants easily but when the plants aged, few plants were infected and
none after approximately 50 days from sowing .El-Shafey ef a/.(1988) tested
a number of maize genetic materials against C. maydis under artificial soil
inoculation. They classified them as highly resistant, resistant, moderately
resistance and susceptible for infection percentages of 5,10, 10-15 and more
than 15%, respectively. In the same time, Rao et al. {1990) and Bruder{1991)
reported that the grain yield reduction largely depended on the susceptibility
of the grown cultivars and the degree of soil infection. Shehata and
Salem(1972), Shehata (1976) and El-ltriby et al(1984) concluded that
dominance and epistatic effects play a major part in conditioning resistance to
late wilt disease.On the other hand, Nawar and Salem(1985), Sayed
Ahmed{1987), Salem et a/(1992},El-Shenawy {1995), Mosa(2001) and Amer
et af{2002) found that the additive gene action played a major role in the
expression of resistance to late wilt disease While, Pajic(1986), Lima &t
al(1995), Turgut et al{1985), Abd El-Maksoud(1997), Geetha and
Jayaraman(2000) and Singh et al(2002) found that the non additive gene
action controlled the inheritance of grain yield.While, Al-Naggar(1991), Ei-
Shamarka(1995),Mosa(1996), Murariu{1998), Ogunbodede et a/.{2000) and
Rameeh et a/.(2000) reported that additive gene effects were more important
component in the expression of grain yield. The main objective of the present
study were to: Estirmate combining ability effects and type of gene action for
resistance to late wilt disease and yield, identify superior inbred lines and
crosses for resistance to late wilt disease and yieiding ability to provide wide
diversity of germplasm, which is necessary to promote the breeding program
for disease resistance and estimate relationships between resistance to late
wilt disease and yield under artificial and natural infection conditions.

MATERIALS AND METHODS

The present investigation was carried out at Sakha Research Station
during the three successive growing seasons, 2002, 2003 and 2004. Eight
diverse yellow maize inbred lines, L121, B-73, Gm1002, SkN8, Sk7266,
Sk8118, Sk9121 and Sk9203 were chosen for this study. All segregating
generations for Sk7266, Sk8118, Sk8121 and Sk9203 were under artificial
infection with late wilt disease in a disease nursery at Sakha Research
Station. Annually, different isolates of C. maydis were used to re-infect the
disease nursery to increase the efficiency of selection. Infection technique
was carried out according to El-Shafey et al.{ 1988). In 2002 growing season
a half diallel crosses involving eight inbred lines was made to obtain 28 F1
hybrids. The eight inbred lines and their 28 F, crosses and two checks
varieties (Sc Pioneer 3080 and SC155) were evaluated in two trials. The first
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conducted during 2003 growing season in field experiments under natural
infection. Data, in the {..5t trial, were recorded on percentage of resistance to
late wilt disease (taken from each piot at the age of 35 days after 50% silking)
and grain yield/ plant g (grain yield per plot adjusted to 15% moisture/ number
of plants per plot). The second trial was performed during both 2003 and
2004 growing seasons in a disease nursery under artificial soil inoculation by
the pathogen Cephalosporium maydis. Data, in the second trial, were
recorded on several attributes, viz ; silking date (days), plant height (cm.),
percentage of resistance to late wilt disease, grain yield/ plant {(g.), ear length
{cm.) and number of kernels/ row. The ordinary agricultural practices were
done as usual in the production of maize during the growing season.

The randomized complete blocks design {(RCBD) with four replications
was used in the two trials. Plot was one row 6 m. long in the first trial and 2
m. long in the second trial , 80 ¢m. width, 25 cm. between hills and three
seeds were sown per hill. The plants were thinned latter to cne plant per hill
before the first irrigation The ordinary analysis of variance for RCBD was
firstly performed according to Snedecor and Cochran (1980) for every year
and combined over years, Before calculating the combined analysis, test of
homogeneity of error mean squares for two years was done. General and
specific combining ability estimates were obtained by employing Griffing's
{1956) dialle! crosses analysis designated as method 4, model 1.

RESULTS AND DISCUSSIONS

Analysis of variance for six traits under artificial infection with late wilt
disease over two years (2003 and 2004) and two traits under natural infection
in 2003 season are presented in Table 1.A highly significant differences were
shown among years for plant height trait only. Highly significant differences
were also exhibited among genotypes (G) and their partitions; parents (P),
crosses (C) and (P vs C) or heterosis for all studied traits except parents for
grain yield / plant and number of kernels / row under artificial infection,
indicting that the genotypes and their partitions involved herein differed
significantly from each other in this study. The interactions between G x Y
were significant for silking date, plant height and grain yield/ plant traits.
Similarly P x Y interactions were significant for plant height and percentage of
resistance to late wilt disease. The interactions C x Y were significant for
plant height and grain yield / plant, while P vs C interactions were significant
for silking date and plant height. These results indicated that genotypes and
their partitions under artificial infection were affected by years change for
those traits. Comstoc and Moll (1963) defined the genotype x environment
interaction as the differential response of phenotypes to the change in
environments. '

Mean performance of 28 F, crosses for six studied traits under artificial
infection with late wilt disease and two studied traits under natural infection
are shown in Table 2.The mean values under artificial infection for silking
date ranged from 58.35 days for the cross Sk7266 x Sk8118 to 63.62 days
for the cross L121 x Sk 9121, plant height ranged from 217.5 cm. for the
cross Sk7266 x Sk8118 to 257.25 cm. for the cross Gm1002 x Sk$203,
percentage of resistance to late wilt disease varied from 67.62% for the cross
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L121 x Sk N8 to100% for the cross Sk7266 x Sk9121and Sk7266 x Sk9203,
grain yield/ plant varied from 151.27 g. for the cross Sk8118 x Sk9121 to
230.43 g. for the cross Sk7266 X Sk9203. Moreover, four crosses i.e L121 x
Sk7266 207.87 g., L121 x SkN8 205.09 g., Gm1002 x Sk9203 224.23 g. and
Sk8118 x SkN8 206.50 g. were insignificantly out-yielded compared to the
best check SC3080 204.48 g Meanwhile, Sk7266 x Sk9203 was significantly
increased compared to SC3080. Ear length ranged from 15.87 cm. for the
cross Gm1002 x Sk9121 to 21.15 cm. for the cross L121 x Sk9203. Number
of kernels/ row ranged from 32.75 for the cross Gm1002 x Sk9121 to 41.5 for
the cross Sk7266 x Sk9203. On the other hand, the mean values under
natural infection for percentage of resistance to late wilt disease ranged from
90.17% for the cross Sk7266 x SkKN8 to 100% for 17 crosses. With respect to,
grain yield / plant, it ranged from 127.15 g. for the cross Sk8118 x Sk9121 to
262.56 g. for the cross L121 x SkN8. Moreover, two crosses L121 x SkN8
and Sk7266 x Sk9203 were significantly higher than the best check SC3080.
Generally, the cross Sk7266 x Sk9203 showed 100% resistance to late wilt
disease under artificial and natural infections. it showed also significant
increase for grain yield/ plant under artificial and natural infections compared
to two commercial check SC3080 andSC155. Besides, it had suitable plant
height and earliness. Therefore it will be evaluate in the advanced level of
testing in the maize breeding program.

Table 1: Analysis of variance for six traits under artificial infection with
late wilt disease over two seasons (2002 and 2003) and two

traits under natural infection in 2003 season.

Artificial infection with late wilt disease Natural infection
Resistance Resistance

Silking | Plant | tolate | Grain | £ar |NY™P| totate | Grain

Sov | df 1 jate height | wilt | yield/ | length kerc:lfels wilt yield
disease disease
(days) | {cm) o plant (g)| (cm) Irow " Iplant(g)
Years {Y) 1 6,12 3189317 23.67 290.85 1.02 1.21 -
Error i} 1182 920.32 164.95 | 1855.35 792 41.17

Genotypes(G)| 35 | 101.38** |9780.07"" | 657.36"* [ 2513092 | 59.25"" | 380.36™ | 63 86" | 14562 34"
Parents(P} 7 32.74** |5095.26""| 420.19" | 456.75 15.30™ 1543 139 94** | 2756.58"
Crosses( C)] 27 16,67 [ 699 99" | 761.87™ |353960™ | 14.17* | 44 89* | 3049 |3547 21*

PvsC 1 |2B69.03™7|2877359" | 545.78" | 780815 7**|1584.06™" | 11992 56 | 432 28** | 394611 1™
GXY 35 619" 500 82°* 84.48 | 1592.44™ 169 9.38 - -
PXY 7 3.89 546 06~ | 186 46* | 354 89 2.40 13 88

CXY 27 361 467 09 59.95 1966.7* 1.47 8 53

PvsCXY 1 9135 [ 1094 85" | 3293 150.27 266 013 - -
Error 210 3.75 235 60 69 13 482 37 118 321 14 66 473 39
Cv % 312 6 84 9.78 14 34 6 48 875 393 12 54

* *sgignificant at the 0.05 and 0.01 levels of probability ,respectively.

Mean performance of eight inbred lines per se and their means from 7
F,s to other 7 inbred lines for percentage of resistance to late wilt disease
and grain yield/ plant under artificial and natural infections with late wilt
disease are presented in Table 3.The results cleared that the inbred lines
Sk8118 ,Sk8121and Sk9203 showed the highest mean per s¢ and mean
from 7 Fy's to other 7 inbreds for percentage of resistance to late wilt disease
under artificial and natural infections. Similarly, the inbred line L121 showed
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the highest mean per se and mean from 7 F¢'s to the other 7 inbreds for grain
yield/ plant under artifiuial and natural infections. The mean over all crosses
was higher when compared with the mean over all inbred lines for percentage
of resistance to late wilt disease and grain yield/ plant under artificial and
natural infections, meaning that the heterosis lead to increase these two
traits. El-ltriby et al. (1984) and Amer ef al. (1999) reached to a similar
conclusion. Meanwhile, mean over all the inbred lines and mean over all the
crosses were reduction under artificial infection compared to its under natural
infection for resistance to late wilt disease and grain yield/ plant.

Table2: Mean performance of 28 crosses for six traits under
artificial infection with late wilt disease and two traits under
natural infection.

Artificial infection with late wilt disease Natural infection

e . Grain Resistancs | Grain

Silking Pllant Resnstan;e yield / Ear | No. of to late | yield/

Cross date | height | to late wift lant length |kernels wilt plant
{days) | (cm) | disease% p(g) {fcm) | frow disease%|  (g)

L121 X B73 £61.12 | 241.62 76.59 185.05| 1842 | 35.92 | 100.00 |231.21

L121 X Gm1002 | 60.50 | 256.50 90.2¢ 168.83 | 17.37 | 34.20 | 100.00 |210.96
L121 X Sk7266 | 58.87 | 251.50 77.37 207.87| 19.05 | 37.27 96.68 |222.25
L1291 X Sk8118 | 59.37 | 251.0 88.63 197.65| 19.20 | 36.17 | 100.00 |213.76
L1271 X Sk9121 | 63.62 | 244.62 88.63 185.78 | 17.52 | 34.70 | 100.00 [171.71
Li21 X Sk$203 | 63.25 | 251.37 98.86 17480 | 2115 | 393 100.00 [23533
L121 X SkN8 61.75 | 245.62 67.62 205.09 | 17.30 | 34.15 | 100.00 |262 56
B73 X Gmto0z | 58.75 | 241.75 76 36 176.85| 17.45 | 36.35 | 93.00 |212.76
B73 X 3k7266 60.12 | 250.00 73.05 168.50| 17.02 | 3497 | 98.00 [188.97
B73 X Sk8118 58.87 | 233.62 92.55 18419 | 176 | 3715 | 9650 |196.07
B73 X Sk9121 60.25 | 235.00 72.50 167.33) 17.57 | 36.10 | 100.00 |166.75
B73 X Sk8203 60.00 | 245.37 84.09 179.17| 20.25 | 39.65 | 96.00 |203.20
B73 X 8kN8 59.50 | 233.50 72.95 156.75| 16.62 | 3317 | 97.00 196 &1
Gm1002 X Sk7266 | 59.00 ] 250.25 86.81 170.40| 16.50 | 33.37 | 90.45 |18858
Gm1002 X $k8118 | 58.87 | 230.12 90.73 175.33 ) 17.22 | 34.50 | 94.00 |180.02
Gm1002 X Sk9121 | 60.25 | 245.50 86.36 157.11| 1587 [ 3275 | 10000 |180.70
Gm1002 X Sk9203 | 61.00 | 257.25 85.71 22423)| 1840 | 3795 | 98.00 |235.78
Gm1002 X SkN8 58.50 | 240.50 82,95 152.21 | 16.30 | 3342 | 97.72 |224.0%
Sk7266 X Sk8118 | 58.35 | 217.50 90.56 157.58| 17.57 | 36.12 | 99.00 |177.95
Sk7266 X Sk9t121 | 60.87 | 23862 10000 |169.99| 18.80 | 3915 [ 100.00 |188.43
Sk7266 X Sk9203 | 60.00 | 241.37 | 10000 | 230.43| 20.27 | 41.50 | 100.00 |248.49
$k7266 X SkN8 | 59.62 | 233.87 72.14 170.58 | 17.55 | 35.87 | 80.17 |218.20
5k8118 X Sk9121 | 60.75 [228.50 94.09 151.27 | 17.27 | 3460 | 100.00 |127.15
Sk3118 X 5k9203 | 61.5 | 248.87 97.61 169.41| 20.42 | 39.70 | 100.00 |230 81
Sk8118 X SkN8 59.0 | 231.87 84.09 206.50 1722 | 33.77 | 100.00 (19125
Sk9121 X Sk9203 | £2.82 | 241 37 96.36 162.66 | 18.80 | 38.25 | 100.00 |176 38
Sxk9121 X SkNa | B61.87 |232.62 71.16 155.21| 17.05 | 3465 | 10000 |152.88
8k9203 X SkNg | §1.87 | 232.50 §95.45 165.84 | 1862 | 3917 | 98.86 | 19883

S5C3080 6025 1249.38;, 98.86 204.48 | 17.50 | 39.30 | 100.00 |205.34
5C155 6150 [254.757 100.00 [19152] 18.40 | 3565 | 100.00 [197.18

LSD 0.05 1.88 | 15.04 8.14 21.52 | 1.06 280 5.40 30.70
0.01 248 | 19.79 10.72 28.32 | 1.39 68 7.20 40.80
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Table 3: Mean performarice of 8 inbred lines and their means from 7 Fy's
to other 7 inbred lines for percentage of resistance to late wilt
disease and grain yield/ plant under artificial and natural
infections with late wilt disease.

Artificial infection Natural infection
ResistanFe o] Grain yield / Resi§tan_ce to | Grain yield /
late wilt plant (g) late wilt disease lant (g)
Inbred disease (%) g (%) P 9
Line Mean Mean Mean Mean
";;C':;lsfI over T ':fgasne over?7 F';f;asne over7 ’:neé:ne t)ver 7
Crosses crosses crosses Crosses
L1121 7816 8398 | 7218 | 190.73 | 98.81 9952 | 136.14 | 221.11
B73 8338 | 78.35 | 50.13 | 17540 | 86.066 | 98.07 | 70.30 | 198.39
Gm 1002 | 83.40| 8558 | 59.85 | 180.71 LQLO 97.02 | 71.08 | 206.12
Sk 7266 7472 | 85.70 | 5095 | 182.19 | 89.40 | 96.32 | 74.25 | 204.69
Sk 8118 9062 | 9123 | 52.81 | 178.85 | 93.91 8.5 73.49 | 18957
Sk 9121 §6.81 | 87.01 | 49.54 | 165.€0 | 100.0 | 100.0 | 47.78 | 166.28
Sk 9203 | 9511] 94.01 | 57.21 | 190.94 | 100.0 | 98.98 74.3 218.4
ISkN 8 7538 | 7805 | 5291 | 18316 | 88.29 | 97.67 | 57.48 | 206.37 |
Mean 83.45| 8540 | 55671 | 18095 | 9406 | 9826 | 7560 | 201.49
r | Q.52 0.678 0.766* | 0647

r :Correlation coefficient between Per se means of the inbred parents and their means
from 7 Fs to other inbred lines.

The carrelation coefficient ( r ) between per se means of the inbred lines
and their means from 7 Fy's for percentage of resistance to late wilt disease
and grain yield/ plant under attificial and natural infections are shown in
Table3d. The resuits showed significant percentage of rasistance to late wilt
disease under artificial and natural infections, indicating that resistance to iate
wilt disease was transmitted from inbreds to hybrids,

The analysis of variance for combining ability for six studied traits under
artificial infection with late wilt disease and two traits under natural infection
are presented in Table 4 The results revealed that the mean squares due to
general combining ability (GCA) were highly significant for ali studied traits.
This finding incicated that additive gene effects were important in the
inheritance of all studied traits. While, the mean squares due to specific
combining ability (SCA} were highly significant for percentage of resistance to
late wiit disease, Grain yield/ plant and ear length under artificial infection and
grain yield/ plant under natural infecticn. It was evident, thus, non additive
gene effects were important in the inheritance for these traits. The ratios
between GCA and SCA mean squares were largely exceeded the unity for all
studied traits. These results indicated that the additive gene effects played a
major role than those non additive gene effects in the genetic control of alf
studied traits under artificial and wratural infectionz. These resulls agreed with
the findings of El-Hosary et al (1999) for silking date, Singh et al. (2002) for
plant height, Galal et al (1985), El-Shenawy (1995} and Mesa (2001) fer
resistance to late wilt disease, Al-Naggar (1991). El-Shamarka (1985),
Murariu (1998)and Rameeh et al. (2000) for grain yield, Nawar &t al. (1979)
for ear length, Pajic (1986) for grains/ row. The mean squares of interaction
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between years and both GCA and SCA combining ability were insignificant
for all studied traits except plant height for GCA x Y and grain yield/ ptant
under artificial infection for both GCA x Y and SCA x Y. However, GCA x Y
was higher than SCA x Y for all traits except grain yield/ plant under artificial
infection. Zelleke (2000) found that GCA x years interaction was significant
for grain yield and plant height.

Table 4: Analysis of variance for combining ability (GCA and SCA} for
six traits under artificial infection with late wilt disease and
two traits under natural infection.

Artificial infection with late wilt disease [“Natural infection
[ Resisiance Resistance
Silking| Plant | tolate | Grain | Ear |NY™P®T| tolate | Grain
Sov d.f , : ! of : .
date | height| wilt | yield/ |length | . wilt yield
{(days)| (cm) [disease {plant{g}| (cm) ! row disease |/plant (g)
% Yo
GCA 7 150.9* 1711 57| 1985 44" |4428 66| 47.35"* [137.7"*]| 50.78* | 8838 9*"

SCA | 20 | 467 | 3456233362 (322938~ 260 | 1238 | 2338 | 134511~
GCAXY | 7 | 5.71 121757 6432 [149315~ 198 [ 1504 | - :
SCAXY | 20 | 288 | 20446 5840 |2is244~ 129 | 625 | - —

Eror | 210 3.75 | 2356 | 69.13 | 48237 | 1.18 | 821 | 1466 | 47339
GCA/SCA | [1089] 454 | 595 | 137 | 1821 | 1.2 | 217 | 7.31
LGSC((:“AXXYY’ 198 595 | 110 | 070 | 183 240 | - :
**significant at the 0.G1 level of probability.

The estimates of GCA effects of the parental inbreds for the six studied
traits under artificial infection and two studied traits under natural infection are
illustrated in Table 5.

Table5:Estimates of GCA effects of eight inbred lines for six traits under
artificial infection with late wilt disease and two traits under
natural infection.

Artificial infection with late wilt disease Natural infection
j Resist@ T T .
! .| Sitking | Plant | tolate | Grain | Ear |NYTPT| gegistance | GT3N
nbred line d : ; - of e | yield/
ate | height | wilt | yield/ |length kernels |10 1ate wilt) T
{days) | (cm) |disease plant(g)| {cm}) Trne $ | disease% | P/aN
o, oW {9}
L L121 0994* | 9031 | -1739 | 11486™ | 0.687 | -0285 1489° [22927
B73 -0651" | 0884 | -5239™ | -6468° | -0 187 | -0046 -0 218 -2 364
| Gm1002 09427 [ 5468™* | 0052 0202 |-1229° | -1838 | -1427 5343
Sk7286 0942 | -0%8s | ¢ 2ﬁ 1406 | 0104 | 07867 | 2260 | 3677
| SkB118 0963 | 7927 | 6655 | 2483 | 0082 | -0213 0281  |[-13 90677
Sk9121  § 1288~ | -3302 1760 | -17 906* | -0520™" | 0605 | 2031 |.41031"
SkG203 | 1286 | 4843 | 9864 | 11697 | 1958' | 3661 0822 | 196777 |
SkN3 | 0068 | 6256 | -8593*" | 2593 |-0875" | 1486 | -0718 5677
LSDg 005! 054 | 406 22 581 028 075 148 830
0017 671 | 53¢ | 289 764 036 098 193 1100 |
ﬁog|ﬂoosl 077 1 61¢ | 232 | 878 043 114 218 | 1243
0.017 101 | 8sce_ | 437 | 115 | 057 15 zB8 | 1538

***significant differences from zero at the 0.05 and 0.01 levels of probability, respectively.
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The results cleared that the parental inbred line 59203 was the best
combiner for percentage of resistance to late wilt disease, grain yield/ plant,
ear length and number of kernels/ row under artificial infection and grain
yield/ plant under natural infection, significant desirable GCA effects were
exhibited in the inbred line L121 for grain yield/ plant and ear length under
artificial infection and percentage of resistance to late wilt disease and grain
yield/ plant under natural infection, Sk8118 for silking date, plant height and
percentage of resistance to late wilt disease under artificial infection, Sk7266
for silking date and number of kernels/ row, B73 and Gm1002 for silking date
and Sk9121 for percentage of resistance to late wilt disease under natural
infection, suggesting the possibility of utilizing these inbred lines in the iocal
breeding program.

Table 6: Estimates of SCA effects of 28 Fy's for six traits under artificial
infection with late wilt disease and two traits under natural
infection conditions .

Artificiat infaction with late wiil disease Natural infection
Cross Siking | Plant |Resstance| Grain Ear No of | Remstarce [ Gran
date height |to late wilt]  yield / fength | kemels | tolate wiit yield
(days) {cmy |cdisease% | plant (g) {cm) frow disease% | /plant
L1291 X B73 0420 -7 B4 1131 -0.830 -0 053 0.083 0.470 941
121 X Gm10D2| OUBG 071 6339~ | -23.25"" | -0 386 0128 1.67¢9 -18.80"
L121 X Sk7266 | -1.538° 2.16 -6.568"" 14.29" 0404 0.500 -0.738 -5.88
L121 X Sk&8118 | -1.018 86 ~1765 7.68 0571 0.506 -0.030 32
L121 X Sk3121 0982 240 313 2123* | -0610° Q0720 -1.780 -11.67
1121 X Sk5203 | 0807 -379 5.152* | -29 12™* 0.550 -3.250 -0.571 -8 863
L121 X SkN& 0.461 2.56 -7 39* 998 -0 491 -0.229 0870 32 37
873 X Gm1002| -0018 -4 15 -0 911 2.69 0613" 1.712 2.387 824
B73 X S5k7266 1357 | 10356 -4 348 -7.39 -0.865* | -1.958 222 -13 84
B73 X SkBt18 0128 112 8985 | 2225 -0 303 1.167 -1.821 10 99
873 X Sk§121 | -0747 087 -6.369" 10.67 0279 0.563 -0 071 862
B73 X S5k9203 | -0.987 0.10 -2 973 -7.18 0.550 -0 408 -2.863 -15 59
B73 X SkNB -0.143 -0 67 4 485 -20.21" | -0.241 -1.438 -0.324 +7.84
Gm1002 X §k7266 0.524 4.48 0985 -11 81 -0.428 -1.717 -4 071" -22 05*
Gr1002 X Sk8113 | 0.420 871 -1.557 -2.91 0.488 0.333 -3.115 -271
Gmi002 X Sk9121 | -0.455 2.04 -1.038 -5.62 -0 428 -0.896 1.137 14 91
Gmi1002 X Sk5203 [ 0.2%5 564 -9 765 | 31 90 -0.282 -0 042 D345 885
Gm1002 X SkN8 | -0.851 | © 0001 5943 90 0.425 0 604 1.637 1145
Sk7266 X Sk8118 | -0.080 [ -14 88 | -1889 -22 5% | -0.720" -0 542 272 -13 55
Sk7266 X Sk§121 | 0170 162 12 402" 542 1113 | 2729™ 1.97 24 337
Sk7266 X Sk9203 | -0.705 -3.77 4 298 36.32° 0133 0.833 3170 2362*
Sk7266 X SkNB | 0.274 -0.17 -4 869" | -14.33" 0.432 0.354 -5.28*" 737
SkB118 X Sk9121 0 065 -1.57 0 t10 -9 -0.220 -0.896 -0 571 -19 34°
SkB118 X Sk9203 | 0.815 10 66* -4 494 -20.54* 0.300 0083 DB37 23 45
SkB118 X SkN8 | -0.330 477 0.589 25 32= - 116 -0 648 2.178 -2 05
$k9121 X Sk9203 | -0 310 -1 48 -0 843 -12.00 -0. 741 -1271 -1.113 -3 67
Sk9121 X SkNB | 0295 089 -7.39" -10 39 G261 0500 0.429 -13 17
Sk$203 X SkNB | 0295 738 8 031*" 083 0511 0.85 0387 -28.13*
LSD §) 0 05 1.13 8 93 4 86 12 86 061 1.72 3.23 18 38
0.01 148 11 82 &40 16 92 086 226 418 24 35
LS50 8-Skl 005 154 1228 & 65 17 57 088 229 4.33 24 87
o 203 16 16 875 2313 114 301 5T 3278

* and ** significant difference from zero at the 0.05 and 0.01 levels of probability ,
respectively .

The estimates of SCA effects of 28 Fy's for the six studied traits
under artificial infection with late wilt disease and the two traits under natural
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infection are shown in Table 6. The results indicated that significant and
desirable SCA effects were shown for one cross for sitking date, plant height
and number of kernels/ row, six crosses for both percentage of resistance to
late wilt disease and grain yield/ plant and three crosses for ear length under
artificial infection. Besides, four crosses exhibited desirable SCA effects for
grain yield/ plant under natural infection. In addition the desirable single
crosses that showed SCA effects for most traits were those of SC Sk7266 x
Sk9121 for percentage of resistance to late wilt disease, ear length, number
of kernels/ row under artificial infection and grain yield/ plant under natural
infection, SC Sk7266 x Sk3203 for grain yield/ plant under artificial and
natural infections, SC B73 x Sk8118 for percentage of resistance to late wilt
disease and grain yield/ plant under artificial infection and SC L121 x Sk7266
for silking date and grain yield/ plant under artificial infection.

Correlation coefficients between percentage of resistance to late wilt
disease and grain yield/ plant under artificial and natural infections are
presented in Table 7. The results revealed that correlation coefficient
between percentage of resistance to late wilt disease under artificial and
natural infections was insignificant. Consequently resistance to late wilt
disease under natural infection would not be used as an estimation of
resistance to late will disease under artificial infection. Insignificant
correlations were recorded between percentage of resistance to late wilt
disease under artificial infection and grain yield/ plant under naturat infection.
However, highly significant positive correlation was recorded between
percentage of resistance to late wilt disease under naturai infection and grain
yield/ plant under artificial infection (0.445**), indicating that percentage of
resistance to late wilt disease under natural infection was related with grain
yield/ plant under artificial infection. Thus highly yielding crosses under
artificial infection exhibited high resistance to late wilt disease under natural
infection and vice verse. Highly significant positive correlation coefficient was
found between grain yield/ plant under artificial and natural infections with late
wilt disease (0.93**), indicating that the association between the two traits is
high.Therefore, grain yield/ plant under artificial infection with late wilt disease
could be used as an estimation of grain yield/plant under natural infection
conditions.

Table7: Correlation coefficients between percentage of resistance to
late wilt disease and grain  yield/ plant under artificial and
natural infections conditions.

Artificial infection with late wilt disease
Trait Resistance to late wilt | Grain yield /
disease % plant (g}
Resistance to |ate wilt disease % (under -
natural infection} 0.304 0445
Grain yield / plant (g) {(under natural .
infection} 0.045 0.93

** Significant at 0.01 level of probability.
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