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ABSTRACT

Sorghum downy mildew (SDM} is a [lamaging disease of sorghum and maire
crops and considered lo be highly impertant 'n terwes of their geographical distribution
and potential ability to cause significant yiild reduction. Half-diallel matting system
among 9 yellow inbred lines was done at Sakh 1 Station during summer 2008. Combining
abilities of the resulting 36 Fys were estimuted for grain yield and yield components
across three locations (Sakha, Sids and Mallawy) in 2009 growing season. Furthermore,
the same 36 Fis were tested at Sukha Resevrch Station in the field of dewny mildew
disease nursery in 2009 season (o study the mode of gene effect which conirels the
resistance of dovwny mildew disease. Both ad litive and non-additive gene effects played
an important role in the inheritance of all siudied traits. However, the additive type of
gene effect was predominant and of higher n agnitude than non-addiive gene effect for
all studied traits. On the other side, the additive type of gene effects was more interacted
and sensitive to change of environmental conditions for all studied traits than non-
additive gene effects except for PH. Inbred ines G1653 and Sk6001 were identified as
good general combiners for yielding ability, vrolificacy and resistance to SDM disease.
Crosses Sk5008 = Sk6001 and Sk5008 x Sk6 154 showed significant positive SCA effects
Sfor grain yield and positive effecis for RSL M. Moreover, 4 single crosses (Sk9215 x
G653, Ski® » Gz653, Gz653 * Sk6001 ¢nd Gz653 x Sk5027) increased {but not
significantly) in grain yield than the two chec ts and had high resistance (o downy mildew
disease, indicating that these promising single crosses could be considered vailuuble in
the future maize program for high yielding al ility with resistance to this disease.
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INTRCDUCTION

Breeding for high yielding ability and resistance to main diseases
especially downy mildew disease are considered among the main targets of
national maize breeding program to n inimize the application of fungicides
in view of the possible environmentil hazards and that chemical disease
contro! in maize is very difficult witl. high susceptible varieties, Whereas,
among the various pathogens affecting; maize (Zea mays L.) production and
productivity worldwide, the downy 1nildews are considered to be highly
important in terms of their geographical distribution and potential ability to
cause significant yield reductions. Sorghum downy mildew (SDM) caused
by Peronosclerospora sorghi [(Weston & Uppal) C.G. Shaw] is a
destructive disease of sorghum and n.aize, and can cause severe yield loss
(Williams, 1984). In Egypt, SDM has been considered as a major disease of



maize, where sorghum is grown as a forage crop (Nazim ef @/ 1999).
Germplasm less than 5 percent infe :tion may be considered highly resistant;
5-10% as resistant; 10-20% as mderately resistant; 20-30% moderately
susceptible and more than 30% as susceptible to highly susceptible (Gowda
et al 1989).

Carangal et al (1970), Jinahycn (1973), Kaneko and Aday (1980), El-
Shenawy (1995), Motawei and Ebrahim (2005) and Nair et al (2005) found
that the resistance to sorghum downy mildew is controlled mainly by
additive genetic effect. While, El-{ henawy ez of (2005) and Mosa et af
(2009) reported that the non-additive type of gene effect was more
important in controlling the behavior of resistance to downy mildew disease
than additive type of gene effect. Moreover, Mochizuki er al (1974),
Frederiksen and Ullstrup (1975). Yamada and Aday (1977) and
Singburaudom and Renfro (1982) concluded that the resistance to downy
mildew was controlled by dominant gene effect and that level of dominance
was in the range of partial to over-doininance. On the other hand, numerous
mvestigators among of them Zhang ez al (2000), Kalla er al (2001), Wu et al
(2003), Yu et al (2003) and Mosa (2( 10) for days to mid-silk, plant height,
ear position%, ear length, rows/ear and grain yield; El-Hosary (1988),
Farshadfar er af (2002) and Motaw:i (2005) for no. of ears/160 plant
reported” that both additive and ncn-additive gene effects played an
important role in the inberitance of ¢ ese traits however, the additive type
predominated and had higher magnitude than the non-additive gene effect.

The main target of this investig: tion was to study the mode of gene
effect controlling resistance to SDM, grain yield and their related traits and.
to identify the best hybrid combinatior s which characterizes by hlgh SDM
resistance and yielding ability.

MATERIALS AMND METHODS

Nine elite inbred lines of yellow maize (8k10, Sk9215, Gz653,
Sk5008, Sk5026, Sk5027, Sk6001, Sk6154 and Sk7078) were crossed in a
9x9 half-diallel mating system at Sakha Stafion in the 2008 growing season.
In the next season, 36 F; single crosses along with two checks (SC162 and
SC166) were evaluated at three locaticns (Sakha, Sids and Mallawy). A
randomized complete block design (RCBD) with 4 replications was used.
Plot size was 1 row, 6 m long, 80 c11 width and 25cm between hills.
Cultural practices were done as recomriended. The following traits were
recorded: no. of days to mid-silkk (Df), plant height (PH) in cm, ear
position% (EP%), no. of ears/100 plant 'E/100PL), ear length (EL) in cm,
no. of rows/ear (R/E), no. of kernels/row K/R) and grain yield (GY) ard/fed
(corrected at 15.5% grain moisture contnt). Furthermore, the same 36 T,
hybrids along with the checks SC162 and SC166 were evaluated under three
levels of nitrogen fertilizer ie. 60, 120, and 180 kg N/fed (separate
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experiments) in the disease nursery o downy mildew disease at Sakha
Station during July 2009, which was previously planted by Sudan grass as a
source of infection with downy mildew disease. Sudan grass was also
planted alternatively with maize rows with a ratio of 1: 3, respectively. This
experiment was arranged in RCBD with four replications. The plot size was
one row, 2 m long, 80 cm width and 20 cm between hills. Two seeds were
sown per each hill and left without thinr ing. Each level of nitrogen fertilizer
was divided into two parts where, the irst dose was added before sowing
irrigation as activating dose and the oth er dose was supplemented with the
first irrigation i.e. after 21 days from ::owing. The inoculated plants were
recorded after 35 days from planting date and adjusted into percentage of
resistance to downy mildew (RSDM%). The data were transformed by using
arcsine scale according to Snedecor and Cochran (1980).

Combined analysis across the thiee locations for grain yield and its
related traits and across three nitrogen levels for RSDM% was done after
testing the homogeneity of error mean squares. Method 4, Model-1 (fixed
model) according to Griffing (1956) was applied for combining ability
analysis.

RESULTS AND DISCUSSION

Combined analysis of variance ior grain yield and its related traits
across three locations (Sakha, Sids ard Mallawy) is shown in Table (1).
Highly significant differences were d:tected among locations (L) for all
studied traits except for R/E, meaning that markedly variation was observed
among the three locations Sakha, Sids and Mallawy. Mean squares due to
genotypes (G), Fy crosses (C) and their interactions by locations were
significant for all studied traits. While, mean squares due to checks (CH), C
vs. CH and their interaction by locatins were significant only for CH of
PH, C vs. CH of DS and R/E and C v:. CH x L of PH, EP%, E/100PL, EL
and K/R.

Table 1. Analysis of variance of 36 F, and two checks for grain yield

and lts related trauts across three locations,
: o Mean squares " CL T ST
S Bkl B Pil | EP%  WAWPL | EL | WE | WK | GY
Locations (L) | 2 |4409.76**|315761.6%*| 2868.91** 15155.11**| 334.06* | 72.26_(567.53** [14903.62**
9 | 9.42** | 46832 19.51 48.11 5527 | 29.11 | 58.66 | 135.22
enotypes(GY| 37 | 46.42*% | 1571.95%% | 57.55%% 1436.13%* | 22.45%* | 6.56** [49.848%* | 147.07**
FiCrosses(C) | 35 | 40.56** | 1451.72** | 50.56** 1506.86** | 16.123**]6.096** [40.196**] 150.40**
cnuh(cu)_,_ 6.000** | 400417 | 4312 20.49% | 19.44 | 2.667 | 19.44 15.53

C vs. CH 291.94%* | 33478 | 35533 6.211 24691 | 26.62* | 415,08 1 162.06

G % L 14 4.48* | 178.74* | 15.094*  318.36** | 3.48** |2.217+*] 9.674* | 29.10%*

CxL 70 | 4.49** | 169.73* | 14.691%* | 322.10+* | 2897 [2.309*~[ 9.211* | 29.11**
CHxL 2 7.13 74.04 6891 | 31.51 0.155 | 0542 { 162 26.56
Cvs.CHxL| 2 1.48 598.79* | 43.402* | 47431* | 271.21%* | 0.672 [22.933* ] 3129
rror 333] 27 130.16 8.33 122.73 160 } 1512 | 7.0 13.18
CV% 2.58 4.69 5.29 10.08 6.50 8.02 6.42 12.57

*, %+ Indicate significant differences at 0.05 and 0.01 fevels of probability, respectively.
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Highly significant mean squarcs due to nitrogen levels (N) were found
(Table 2), indicating that the mean of resistance to downy mildew disease
was affected by nitrogen levels, whereas the optimum nitrogen dose (120kg
N/fed) exhibited the highest value 95.5%) followed by fow level (60 kg
N/fed) 92.5% and high level (180 kg N/fed) 90.9% (not shown).
Furthermore, mean squares due to genotypes (G), crosses (C) and their
interactions with nitrogen levels showed highly significant differences.
Also, C vs. CH mean squares were found significant.

Table 2. Analysis of variance for 1esistance to SDM% over three levels

__of nitrogen fertilizer.
Mean squares
. SOV ) df (RSDI(\lrI%)
Nitrogen levels (N) 2 808.977*+
Rep/N 9 62.93
Genotypes (G) 37 893.395**
F1 Crosses (C) 35 897.35%*
Checks (CH) 1 12.47
Cvs.CH 1 1635.89*
GxN 74 134.513**
CxN 70 137.79**
CHxN 2 88.60
Cvs. CHxN 2 65.73
Error 333 73.899
C.V% 10.8

+ ** Indicate significant differences at 0.05 and 0.01 levels of probability, respectively.

General and specific combining ability (GCA and SCA) mean squares
and their interactions with locations for grain yield and its components are
presented in Table (3). All traits ur der study exhibited highly significant
GCA and SCA mean squares except for SCA of EP%, indicating that both
additive and non-additive gene effect: contributed in the inheritance of these
" traits ‘with the additive type of gene effects being predominant and of higher
magnitude than non-additive gene effects for all studied traits, where the
ratio of GCA/SCA mean squares increased than the unity (Table 3). Many
investigators reported that both adiitive and non-additive gene effects
contributed to the expression of griin yield and its components but the
additive effect played an important rcle; among of them Zhang et al (2000),
Kalla et al (2001), Wu et af (2003), Yu et al (2003) and Mosa (2010) for
days to mid-silk, plant height, ear po:ition%, ear length, rows/ear and grain
yield; El-Hosary (1988), Farshadfar e al (2002) and Motawei (2005) for no.
of ears/100 plant.
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Tahle 3. General and specific combin ng ability mean squares and thei:
interaction with locations for g 'ain yield and its components.

Viean squares
Sov | df 5 PH ¥P% Ji/00PL] EL | We | KR ] GV
GCA 5 1 162.23%% | 4927.95%% | i81.923%% | 4 119,54 | 43,695 | 11.46%% | B6.25"" | 355065
SCA 37| 451 | 420735 | 11638 | 143.84% | 7953 [ 4.507°% | 26.555 | 89.76"

E;_CT\_XL i6 | 11.29** 112.92 ILSET** | 44.10%* | 6.682*~ | 3.640%* | 15.47*~ | 41.T7**
: xL, 54 249 186.56* 9690 9107+ 1.776 1.915 7.48 25.36%*
{Error 331 21 130.16 833 122.73 160 1522 1 7034 | 1338

GCA /SCA 35.96 11.6% 15.63 6.86 5.49 2.54 3.25 396
GCAXL/SCAxL: 453 061 3.26 3.78 .76 1.9 2.02 1.65
*, ** Indicate significant differences st 0.05 and ( .01 levels of probability, respectively.

Regarding the interactions of G(CA and SCA by locations (Table 3),
the results revealed that highly sigiificant GCA x L interaction was
obtained for all studied traits except of PH. Meanwhile, mean squares due to
SCA x L interaction were significant only for PH, E/100PL and GY traits.
The results also showed that additive 1ype of gene effect was more sensitive
to change of environmental condition:: than that of non-additive gene effect
(ratio of GCA x L/ SCA x L. exceeded unity) for all studied traits except of
PH (Table 3). As similar trend was reported by Mosa 2003 and Motawei
2005 for grain yield, rows/ear and p ant height and El-Shenawy 2005 and
Motawei 2006 for ear length and no. ¢ f ears/100 plant.

In relation to GCA and SCA m:an squares and their interactions with
nitrogen fertilizers for resistance to S DM (Table 4), highly significant mean
squares were detected due to both th: two types of gene effects (GCA and
SCA) and their interactions by nitrogen levels. This means that the two
types of gene effects operated but the additive type represented the effective
portion in the inheritance of resistance to this disease. However, the additive
type of gene effects was more infiuenced by nitrogen levels than non-
additive type. Kaneko and Aday (.980), El-Shepawy (1995), Yen et al
(2001), Nair et al (2005), and Mot: wei and Ebrahim (2005) reported that
the additive gene effects played an important role in the inheritance of
resistance to downy mildew disease. :

Table 4. General and specific combining ability miean squares and their -
interactions with nitrogen firtilizer for resistance to SDM%.

Mean squares
SOV f (RSDM%)

GCA 8 2674.11**
SCA 17 ) 370.90%*
GCA x N 6 ' 214,749%+*
SCAxN 54 114.982*
Error 33 73.899
GCA /SCA . 7.21
GCA XxL/SCA XL 1.87

* ** Indicate significant differences at 0.05 aad 0.0F levels of probability, respectively.
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Mean performance of grain yield and its related traits- across three
locations and resistance to SDM% a¢ ross three levels of nitrogen fertilizer 1s
presented in Table (5). Means of Df ranged from 60.9 (Sk5008 x Sk7078)
to 67.5 days (Sk9215 x Gz653) with an average 63.9 days. Moreover, 28 out
of 36 F s were earlier than the two checks. Plant height means ranged from
222.4 cm (Sk9215 x Sk6054) to 265.5 cm (Gz653 x Sk5026) with an
average of 243.1 cm. Six F; cross:s were shorter than the short check
(SC166) as well as SC162. Ear po:ition % ranged from 48.2% (Sk10 x
Sk7078) to 55.5% (Gz653 x Sk5027) with an average of 54.6%. All F,
crosses had better ear posifion than the best check SC166. Ears/100 plants
ranged from 94.8 ears (Sk5008 x Sk’'078) to 137.9 ears (Sk9215 x Gz653)
with an average of 110 ears/100 plait. Four single crosses i.e. 8Sk9215 x
Gz653, Sk9215 x Sk6001, Sk6001 x Sk6054 and Sk9215 x Sk5026

-increased significantly in number of’ ears/IOO plant from the best check
8C166 and surpassed it by 27, 22.8, 22.7 and 18.6 ears/100 plant,
respectively.

With respect of means of grain )(lc]d and its components, ear length
ranged from 17.48 to 22.31cm; rows/ear from 14.0 to 16.9 row; kernels/row
from 37.5 to 45.3 kernel and grain yield from 17.94 to 34.2 ard/fed. Eleven
out of 36 Fr's increased significantly than the best check SC166 toward
increase of rows/ear. However, 5 F's [Sk9215 x Gz653 (34.20 ard/fed),
G653 x Sk5026 (33.66 ard/fed), Skli} x Gz653 (32.71 ard/fed), Gz653 x
Sk6001 (32.59 ard/fed) and Gz653 x Sk5027 (32.56 ard/fed)] increased in
grain yield but with no significant differences from the two checks.

- Means of resistance to SDM ranzed from 61.1% (Sk5027 x Sk7078)
to 99.4% (Sk5008 x Sk5054) with a1 average of 92.9%. As outlined of
Gowda et al (1989) scale, we could clissify the genotypes into four classes
i.e. 18 Fy's and the two checks showec. high resistance (HR); 12 resistance
(R); 4 moderately resistance (MR) and ly two Fr's were susceptible (S). In
general, these results indicated that 4 F s resulting from crossing the inbred
line Gz653 with each of Sk10, Sk5027. Sk6001 and Sk9215 increased grain
~yield over the two checks and had high resistance to downy mildew disease.’
Therefore, these promising single cros:es could be considered as valuable
genotypes in future maize breeding projram to realize high yielding hybrids
and resistance to downy mildew disease

Estimates of GCA effects of nin: parental lines for grain vield, its
related traits and RSDM% are presented in Table (6). Inbred lines Sk10 and
Sk7078 were good general combiners towards earliness, short plant and of
ideal ear position. While, inbred lines Gz653 and Sk5026 had favorable
a]leles and were good combiners for gran yield and most yield components
(no. of ears/100plant, ear length and no. of kernels/row). On the other hand,
the inbred line Sk6001 was characterized as good general combiner for ears
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Table 5. "Mean performance of 36 Fi's and two checks for gram yield and its
‘related traits across three loc: tions and resistance to SDM% across

three levels of nitrogen fertilizer.

PH

E/100

EL

GY

Genotypes DS (em) EF% plan | (em} RE | KR (ard/fed) RSDM%
Sk10 xSk9215 | 633 | 232.7| 523 | 106 | 1943|151 | 408 | 3082 97.1
SkIOxGz653 (6508 12595] 509 | 1074 [2231 ] 146 | 46| 32.m 98.2
Skio xSus008 | 613 [ 2269 | 499 § 981 1748|140 375 1794 2.3
Ski0x5Kk5026 | 62.0 [249.0] 9.7 { 111« [2065]153 ] 418 3048 26.1
Ski0xSks027 | 632 [2398] 513 | 101 (1983 160] 400 2619 90.8
Ski0 xSke001 | 628 | 2407 | 514 | 106 }1880 | 154} 410| 3156 | o984
Sk10 xsks054 | 623 [246.1 ] s00 | 1020 j2001 169 | 28| 2865 976
SkiG = SK7078 | 621 | 2303 ) 402 | 1004 [1828 | 156 39.7 | 2577 96.2
Sk9215xGz653 | 675 1 2%6.7| su0 | 1370 |08 | 148|419 3420 986
Sko215%SkS008 | 619 | 2387} s42 | 10214 | 1930|157 ) 404 { 2808 974
Si9215x8k5026 | 63.7 | 2406 | 535 | 1290 [1848 | 139 {403 | 3108 90.6
Sk9215xSk5027 | 65.0 [ 2296 | 553 { 105 | 1926 [ 158 [ 404 | 30.38 92.5
Sk9215xSk6001 | 64.6 | 2396 ] 544 1 133 | 1840 1150 | 398 | 2990 9.7
Sk9215xSk6054 § 64.9 | 2224 | 536 | 1104 | 1756 {160 | 394 | 2629 98.8
Sk9215xSk7078 | 63.3 {2435 499 | 988 |1980 {152 43.7] 277 94.8
Gz653%Sks008 | 632 | 2478 | ss3 | 1194 [1861 {150 | 380 | 2784 92.8
Gz653xSk5026 | 655 [ 2655 | 538 | 121 §2103 | 147 | 442 | 33.66 9.9
Gz653x5k5027 | 674 [ 2625] 555 | 105.. }2096] 150 | 425 | 3256 96.6
Gz653% Sk6001 | 664 | 2586 | 505 | 116 J 1931|149} 408 ] 3259 98.9
G2653% Sk6054 | 672 | 2588 | s290 | 11y |192s{1se 416 ] 2941 97.3
Gze53x Sk7078 | 659 | 2543 | 504 | 1000 | 2131 ] 1621453 | 3190 83.9
SK5008>xSks026 | 61.2 [ 28501 ste | 986 | 1970 | 144 | 402 | 2896 910
Sk5008xSk5027 | 62.0 [231.7] s51 | 106 | 1923|157 415 26.60 86.0
Sk5008xSke001 | 612 | 239.0 | sS40 | 116" | 1830 { 154 | 394 | 3186 98.0
Sks008xsk6054 | 62.6 | 2387} so2 | 104 | 1835 165 | 402 ] 31.49 99.4
Sk5008xSk7078 | 60.9 | 2328 | 309 | 948 | 1756} 150 | 385 ]| 2360 94.4
Sk5026xSk5027 | 63,9 | 2500 ] s24 | 1074 | 2000 149 | 457 | 2750 62.4
Sk5026xSk6001 | 627 | 2423 | std | 12200 | 1883 | 147 | 415 ] 3020 95.5
Sk5026xsk60%4 | 64.0 | 2412} 502 | 11045 | 18.76 { 16.1 | 410 ] 2729 83.9
Sk5026>SKT078 1 63.0 |2459 | s03 | 992 2085|149 | 443 | 3053 | d49
SkS5027xSk6001 | 638 | 240.7] 552 | 1231 | 1913 | 154 | 405 | 2846 91.8
Sk5027xSk6054 | 66.4 | 2293 | 552 | 99.6 |1830 162|391 ] 20.60 978
Sk5027xSk7078 | 627 | 2354 | 505 | 101 | 1881 | 160 | 402 | 2587 611
Sk6001xSk6054 | 625 | 2382 | sa1 | 1330 J17ss 162 | 3905 | 208 98.8
Sk6001x5k7078 | 62.1 | 2295 st ] 1070 ] 1883|153 | 409 ] 29.03 94.6
Sk6054xSk7078 { 63.0 [ 2331 | 490 | 100 j19.06 | 167 | 430 ] 2314 96.7
Cheek SC162 | 67.7 | 2675 | 558 | 109 j2348 | 140 462 | 3044 98.5
Check SC166 | 66.7 | 2416 | 567 | 1100 12168 ]| 146 | 444 ] 3227 99.2
1sp | 005 j 170 ] 310 ] 300 | 1440 ] 1.50 | 120 | 2.51 4.36 9.38

000 | 230 42 | 42 [ 1900 [ 199 [1s9 {333} s77 1241
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Table 6. General combining ability eff:cts of 9 inbred lines for grain yield, its
components and RSDM% traits 2 cross different environments.

Inbred . Dns PH | EP% 0P} EL R/E K/R GY DM %
Skl10 -1.000* | -2.225* |F2.131*%] 6.332* | 0.358 | -0.032 | -0.026 | -0.821 | 2.899+*

Sk9215 0.750 |-5.073*% 1.096 | 6.6 0* |1.175**| -0.244 | -6.252 | 1.233 | 4.354++
Gz653 2.738 [7.784** 0.967 | 6.04 2* |1.348**| -0.327 |1.491**|3.573**| 3.700**

SkS008 ~ 2.095**|-4.073**| 0372 | -5.194 0.823** -0.196 {-1.816**|-1.929*] 0.289
Sk5026 0.441 {7.189**| -0.672 | 3.0%6 | 6.587* |0.606**| 0.927* | 1.409* | -8.11**
Sks027 © | 0.774* | -2.882% }2.037**]| 4.093 | 0.177 | 0.266 | -0.369 |-1.674* |-8.408*+
Sk6001 -0.417 | -1.513 | 0.981 |11.4i%*|-0.730"| -0.129 | -0.719 | 1.892* | 5.061**
Sk6054 0.548 |-4.489**| -0.478 | -0.656 | 0.032 [1.002**] -0.261 {-1.926**] 5.181**,
Sk7078  1-0.857% [-4.9184*1-2.172**{-10.713+*| 0.564 | 0266 | 1.024* |-1.752* |-4.968**|
LSD g 8.05] 0.733 | 2317 | 1225 | 599 | 0.776 | 0.416 | 0.847 | 1.409 1..87'5
§.01} 1069 | 3.236 | 1.688 | 8.1'3 | 0.845 | 0.573 | 1.166 | 1.941 | 2.582
LSDg.-g- 0.05] 1.099 | 3476 | 1.838 § 8.9 3_ 1.165 | 0.624 | 1.269 | 2,114 | 2.812
He01] 1.514 | 4.788 | 2.531 | 12.2)0 | 1.665 ¢ 0.859 | 1.74% | 2.911 | 3873

*, t*Indicate significant differences at 0.05 and )01 levels of probability, respectively.

/100PL and GY traits. Five inbred linis (Sk10, 8k9215, Sk6001, Gz653 and
8Sk6054) were identified as good geieral combiners toward resistance to
SDM disease. These results revealed that inbred lines Gz653 and Sk6001
would be very useful in future maize weeding programs as good combiners
for yielding ability, prolificacy and resistance to SDM disease.

Estimates of SCA effects of 36 .7;'s for all studied traits are presented
in Table (7). Single crosses Sk10 x {}k6054, (32653 x Sk5008, Sk5027 x
Sk7078 and Sk6001 x Sk6054 for duys to mid-silk; Sk10 x Sk5008 and
8k9215 x Sk6054 for plant height znd Sk653 x Sk6001 and Sk5008 x
Sk6054 for ear position% exhibited significant negative values of SCA
effects toward earliness, short plant ard good ear position, respectively. On
the other side, five single crosses (3k10 x Sk7078, Sk9215 x (Gz653,
Sk9215 x Sk5056, Gz653 x Sk500§, and Sk6001 x Sk6054) exhibited
positive and significant estimates of SC A effects toward prolificacy.

With.respect of SCA effects for grain yicld, EL, R/E.and K/R.traits .
(Table 7), the best single crosses which had positive and significant estimates
of SCA effects were achieved by Sk10 x Gz653, Sk10 x Sk6054, Sk9215 x
Sk5008 and Sk5026 x Sk7078 for EL; S¢9215 x 8k5008, Gz653 x Sk7078 for
R/E; Sk10 x-Gz653, Sk10 x Sk6054, Sk9215 x $k7078, Gz653 x $Sk7078 and
Sk5008 x Sk5027 for K/R and Sk10 x $k6054, Sk5008 x Sk6001 and Sk5008
x 8§k6054 for GY. These results revealid that Sk10 x Sk6054 had favorable
estimates for earliness, EL, K/R and G followed by Sk5008 x Sk6054 for
good ear position and high yielding ability. Moreover, estimates of SCA effects
for RSDM% trait helped to identify the crosses Sk10 x Sk7078, Gz653 x
8k5026, Gz653 x Sk5027 and Sk5027 x Sk6054 that have significant positive
SCA effects (favorable) for resistance to DM disease.
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Table7: Specific combining ability efficts of 36 Fr's for 9studied iraits of 36

single crosses across environpients.

Crosses DS m | EP% | ﬁ‘::? EL | RE |"KR { GY |RSDM%
k10XSK9Z15 0083 | 260 | 1o -4 404 | 8086 | 007 | 168 | 209
[BrioxGz653 4321 | 138 | 028} -194 |132+] 046 | 209 | L2 1.73
SL10xSKS008 0762 | 9.43*+ | 060 | (.08 [-134*|-n15**] -1.69% | 8.05+ | -5.44%
K10=Sk5026 0226 | 147 [ 017 | 482 042 | 057 | 045 | 117 | 132
| 0190 | 229 |-095] 195 | oo | 037 | 067 | 005 | 208
[Sk10xSK5001 L 0583 ! 184 | 021 ]| 837 | 012 | 018 | oeee | 175 | -085
[Sk10xSk6054 0881* [ 10.23** | 031 | 74 |14+ | 053 Jr99+ | 267 | 3a3
SK18x5K7078 0357 | 517 | o3 | 7.77* |-140% [ 0.02 |-234**[ -0.39 | 6.38**
Sk9215%Gz653 0429 | 159 | -t33 Q15+ | 037 | 001 | 04z | 066 | 057
5K9215%5Kk5008 | 0.405 | 545 | 036 | 83 {1eiw | omc | 137 | o4 134
SI9215x815026 | 0226 | -3.90 | 079 | 912+ |.122%+) 067 ]| 145t | 0.29 | -135
[K9215x8ks5027 | -0.107 | -4.83 { 020 | .62 | 002 § 035 | 006 { 209 [ 235
5K9215%sk6001 | 6667 | 364 | 004 | 570 602 | o0t | 026 | -196 | 2.40
519215x5k6054 | 0048 [-10473¢) 0.64 | 124 | 077 | 014 | -1a8 | 175 | 071
SK9215xsk7078 | 0226 {11.13*+ | 132 | <97 | o6 | 022 | 185+« ] 045 | 208
Gz653xSLS008 | -1.060** | -§.33* [ L66* [ 9.23* {-L20%+{ 047 [-2.70%+] -254* | 651
52653845026 0381 { -1.92 {18 | 235 | 009 ] 015 | 069 | -0.05 | 499
GZ653X5L5027 0238 | 523 | o620 | 3 | 015 | 032 | 0300 | 193 | 9.26**
G2653% Sk6001 0429 | 005 |-1.73* | -1104a~ | 059 { 043 | -1.00 | -1.60 | 007
Gz6s3xSk6054 | 0298 | 309 {006 | 326 | -0.61 { 051 [ 071 { -097 | -3.51
GZ653% SK778 6369 | -098 | 024 | 35 | 065 | 088" { 176+ | 134 | -6.60**
kS5008%5Kk5626 | 0119 | 952+ | 058 | w93+ | 065 | 018 | o001 | €75 | 395
SLS008xSK5027 | 0262 | -3.74 | 040 | 579 059 | 027 | 266* | 147 | -2.64
SK5008x5k6001 | 0.095 | 230 [ 033 | 064 056 | 029 | o084 ] 316* | 130
us008xSks054 | 0548 | 486 |-197] a8 066 { 03¢ { 123 | 662+ | 392
[Sks008>Sk7078 | 0202 | 0.63 | 040 | o098 | 093+ | 042 | -Lm+] -145 | 428
[sus026xsks027 | 0083 | 333 | -124 ] a6 | 065 ] 016 | 008 | -096 | 785+
Busuz6xske001 | 0060 | 579 ] 017 ] <290 | 031 [ 0003 | 025 | 183 | 334
Isusoz6xsk6054 | 0226 | -390 [ 099 171 [ -034 [ 036 | 43| 093 | sm
fsuso26=sk7078 | w43t 120 L o34 } 595 foga~| pas | 130 | 224 | 3460
[sks027xskeoo1 | 0196 | 270 [ 013 | o8 040 | 014 | 053 | 049 | -0.03
"ISks027%Sk6054 | 1429+ | 574 | 133 | 454 | 039 | 047 | -130 |-4.53%+ ] 1036+
[sus027xsk7078 | -0.833* | 077 | 033 | 631 | 068+ | 010 | -r54+ | 056 [-13.544
[Sk6001x5k6054 [-1.298*+| 180 | 123 [ 1200+ | 020 | 010 | 057 | 081 | 207
k6001=8k7078 | 0226 | 643 | -0.04 | 161 024 | 022 | 049 | 016 | o054
k6054xSk7078 | 0274 | 013 | 050 | 282 052 | 003 | 113 | 191 | 3as
LsD 5, joos | 0796 | 6898 | 1572 | 709 | 0672 | 0.698 | 1381 | 2.543 | 4341
001 ] 1061 | 9185 [2093] 944 0.896 | 0.930 | 1.839 | 3386 | 5.781
LSD S, S, Joos | 1205 | 10428 | 2377 | 10718 | 1017 | 1.056 | 207 | 3845 | 6.563
joo1 | 16es | 13.887 | 365 | 14272 | 1355 | 1.407 | 2.781 | 5120 | 8.740
LSD Sy S Joos | 1099 | 9520 | 2169 9: 784 | 0928 | 6964 | 1906 | 3.509 | 5991
001 | 1465 | 32677 | 2889 | 103 | 1237 | 1.284 | 2538 | 4.674 | 7.979

*, ** Indicate significant differences at 0.05 and 0.01 levels of probability, respectively.
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