ISSN 1110-0419

Annals Of Agric. Sc., Moshtohor,
Vol. 42(2): 475-487, (2004).

COMPARISON BETWEEN TWO TYPES OF TESTERS FOR
EVALUATING NEW WHITE INBRED LINES OF MAIZE.
BY

Mosa, H.E,
Maize Research Section, FCRI, Sakha ARS, ARC, Egypt

ABCTRACT

New white twenty-seven inbred lines of maize were top crossed to the
two testers iL.e. homozygous inbred line Gm-4 and hetcrozygous promising single
cross Sakha-1 during the 2002 season at Sakha Experimental Station. The
resulting 54 top crosses and the two checks SC10 and TWC 324 were evaluated
during the 2003 season at two locations, Sakha and Matlawy. The studied traits
were silking date, plant and ear heights, grain yield, ear length, ear diameter,
number of rows/ear, number of kernels/row and 100 kernel weight. Combining
ability analysis was computed via line x tester procedure as proposed by
Kempthomne (1957). The results of the present study combined over two locations
could be summarized as follows: '

The mean squares of locations were highly significant for all traits
except number of rows/ear.

Significant mean squares due to lines, testers and lines x testers
interaction were detected for all studied traits except testers for number of
kernels/row. A lines x locations interaction was significant for all traits except
number of rows/ear and 100 kernel weight. While testers x locations and lines x
testers x locations interactions were not significant for most traits.

The non-additive type of gene action were important in controlling the
behavior of silking date, plant height, grain yield, ear length, number of
kernels/row and 100 kernel weight. While the additive type of gene action played
the major contribution in the inheritance of ear height, ear diameter and number
of rows/car. The non-additive types of gene action were more sensitive to
environmental differences than additive types of gene action for most traits.

Top crosses involving heterozygous SC Sk-1 as a commeon tester showed
the highest means for all traits and the widest range for all traits except plant
height compared with top crosses involving homozygous inbred line Gm-4 as a
common tester. Consequently, the heterozygous SC Sk-1 was the best tester for
evaluating the inbred lines in top crosses.

The parental inbred lines that revealed the best desirable GCA effects
were Sk-5016/12 for silking date Sk-5016/9 for plant height. Sk-Y-17 for ear
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height, Sk-5016/14 for grain yield, Sk-5014/3 for car length, Sk-5015/4 for ear
diameter, Sk-Y-13 for number of rows/ear, Sk-Y-1i for number of kernels/row
and Sk-5016/8 for 100 kernel weight. Again, the heterozygous SC Sk-1 as tester
was the best general combiner for grain yield, ear length, number of rows/ear,
number of kernels/row and 100 kernel weight. While the homozygous inbred line
Gm-4 as tester was the best combiner for silking date, plant and ear heights and
ear diameter.

The mean performance of top crosses for grain yield of the single
crosses Sk-5015/7 x Gm-4 was 34.38 Ard/Fad, Sk-5017/19 x Gm-4 was 34.75
Ard/Fad, Sk-5015/4 x Gm-4 was 32.98 Ard/Fad and Sk-5016/14 x Gmn-4 was
32.82 Ard/Fad and three way crosses Sk-N-2 x SC Sk-1 was 35.37 Ard/Fad, Sk-
5016/8 x SC Sk-1 was 34.01 Ard/Fad, Sk-5016/14 x SC Sk-1 was 33.99 Ard/Fad,
Sk-N-1 x SC Sk-1 33.93 was Ard/Fad and Sk-5016/12 x SC Sk-1 was 33.37
Ard/Fad were superior for grain yield compared with two checks SC10 was 32.68
Ard/Fad and TWC 324 was 32.59 Ard/Fad, respectively. These results suggest
use of these crosses as good crosses in maize breeding programs.

INTRODUCTION

The national maize breeding program in Egypt is adopting a new policy
to cover all the area devoted to high- vielding maize cultivars with singie and
three way cross hybrids in the next few years. Hybrids are developed by crossing
two or mote inbred lines (Allard, 1960). The evaluation of new inbred lines can
be accomplished through top cross test. However, the effectiveness of this test
depends mainly upon the type of tester to be used in the evaluation program,
Grogan and Zuber (1957), El-Ghawas (1963), Sokolov and Kostyuchenco (1978),
Sedhom (1992) and Mosa (2001) indicated the superiority of maize heterozygous
single cross as tester for the evaluation of inbred line. On the other hand,
Rawlings and Thompson (1962), Darrah and Hallaver (1972), Horner et al.,
(1973), Liakat and Tepora (1986), Mahmoud (1996), Al-Naggar ef al., (1997) and
Mosa et al., (2004) indicated the importance of using maize homozygous inbred
line as tester in the evaluation process. Thus, the objectives of the present study
were;

1- Compare the efficiency of homozygous and heterozygous testers for
evaluating the homozygous inbred lines.

2- To estimates combining ability for some new inbred lines,

3- Identify superior top crosses to improve the yielding ability in maize
breeding program,

MATERIALS AND METHODS

New twenty-seven white maize inbred lines(developed at Sakha
Agricultural Research Station) were top crossed to each of two testers i.e. inbred
line Goi-4 and promising single cross Sakha-1 in 2002 growing season at Sakha
Station. In 2003 growing season, the resulting 54 top crosses and the two
commorcial checks i.c. 5.C10 and TWC 324 were evaluated at Sakha and
Malldwy Experimental Stations. A randomized complete block design with 4
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replications was used. The experimental unit was one row, 6m long and 80cm
apart. Planting was in hills 25cm distance. All cultural practices were applied as
usual. Data were taken on silking date {rumber of days from planting to 50%
emergence silking), Plant and ear heighis (cm), grain yield Ard/Fad adjusted
based on shelling percent at 15.5% moisture content, ear length cm, ear diameter
cm, number of rows/car, number of kernels/row and 100 kernet weight (g).
Before calculating the combined analysis, test of homogeneity of error mean
squares for the two locations was done as outline by Snedecor and Cochran
{1980). When differences among top crosses were found significant, line x tester
analysis according to Kempthorne (1957) was done for each location and
combined over the two locations.

RESULTS AND DISCUSSION

Mean performance of top crosses for all the studied traits are presented
in Table 1. The best top crosses were Sk-5016/12 x SC Sk-1 for earliness, Sk-
5016/9 x Gm-4 for short plant height, Sk-Y-17 x Gm-4 for short ear height, Sk-
5014/3 x SC Sk-1 for ear length, Sk-5015/4 x Gm-4 for ear diameter, Sk-Y-13 x
SC Sk-1 for number of rows/ear, Sk-Y-11 x SC Sk-1 for number of kernels/row -
and Sk-5016/8 x SC Sk-1 for 100 kernels weight. The mean performance of top
crosses for grain yield of the single cross Sk-5015/7 x Gm-4 was 34,38 Ard/Fad,
Sk-5017/19 x Gm-4 was 34.75 Ard/Fad, Sk-5015/4 x Gm-4 was 32,98 Ard/Fad
and Sk-5016/14 x Gm-4 was 32.82 Ard/Fad and three way crosses Sk-N-2 x SC
Sk-1 (35.37 Ard/Fad), Sk-5016/8 x SCSk-1 (34.0}Ard/Fad), Sk-50i6/14 x SC
Sk-1 (33.99 Ard/Fad), Sk-N-1 x SCSk-1 (33.93 Ard/Fad)and Sk-5016/12 x
SCSk-1 (33,37 Ard/Fad) were superior for grain yield compared with the two
checks SC10 was 32.68 Ard/Fad and TWC 324 was 32.59 Ard/Fad. These results
suggest the use of these crosses as good hybrids in maize bréeding programs.
Means and ranges of nine traits for tester crosses sets in combined over the two
locations are presented in Table 2. Top crosses involving promising SCSk-1 as a
common tester showed the highest means for all traits. Moreover, top crosses
" involved inbred lines x tester SCSk-1 showed the widest ranges for all traits
except plant height. Also the tester SCSk-1 was capable to best the mean of the
top cross for all traits except plant and ear heights and ear diameter. Thus, the best
tester for evaluating the inbred lines in top crosses for all traits was the
heterozygous single cross Sakha-1.These results are in harmony with those of
Allison and Curnow {1966) defined the best tester as one that is capable of giving
higher maximum grain yield of its top cross hybrids, and Moentono (1989) stated
that an efficient tester is a tester that is capable of showing a greaier range of
variability of top cross hybrids performance. Such tester would give most precise
and accurate classification among entrics for a given amount of testing.

Analysis of variance of top crosses for nine traits of maize over the two
locations are presented in Table 3. The mean squares of locatiens (Loc) were
highly significant for all traits except number of rows/car, indicating over all
differences between two locations. Data shown in table 4. exhibited that the mean
values of plant and ear height, grain yield, ear length, number of kernels/row and
100 kernel weight at Sakha location were higher than Mallawy location while the
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reverse were obtained for silking date, ear diameter and number of rows/ear.
Amer ef al., (2002), Kedlubiec er al., (2003) and Mosa ef al., (2004) found that
significant differences among locations for growth, yield and yield components.
Regarding to Table 3 the mean squares due to lines (L), testers (T) and (L x T)
interaction were highly significant for all traits except (T) for number of
kernels/row. This indicates that the inbred lines behaved significantly different in
their respective top crosses. Also, greater diversity among the two testers for
evaluation the inbred lines, While, significant (L x T) interaciion suggesting that
inbred line may perform differently in yielding crosses depending on the type of
tester used. These results are in agreement with conclusions reached by, Ashish
and Singh (2002), Dodiya et al., (2002), Ei-Shenawy (2003) and Duarte ef a/,,
(2003). The mean square due to (Lx Loc) interaction was significant for all traits
except number of rows/ear and 100 kernel weight, While the mean squares for (T
x Loc) and (L. x T x Loc) interactions were not significant for all traits except {T x
Loc) interaction for silking date and ear diameter and (L x T x Loc) interaction
for grain yield, ear length and ear diameter,

The estimates of the variance due to general combining ability GCA,
specific combining ability SCA and their interaction with locations are shown in
Table 5.Results indicated that ¢°SCA was the dominant and the important
component for silking date, plant height, grain yield, ear length, number of
kernels/row and 100 kernel weight. Consequently, the non-additive type of gene
action was imponant in controlling the behavior of these traits. These results are
in agreement with those obtained by Nawar and El-Hosary (1984) for silking date
and plant height, Mosa (2001) for grain yield, Abd-Alla (1995) for 100 kernel
weight and El-Kielany (1999) for ear length and number of kernels. While the o
GCA or the additive types of gene action played the major contribution in the
inheritance of car height, ear diameter and number of rows/ear. Similar results
were reporied by Nawar and El-Hosary (1984) for car diameter and nunber of
rows/ear, El-Shenawy (2003) for ear height. The magnitude of the interactions for
o® SCA x locations were markedly higher than those of o* GCA x locations for
plant height, grain yield, ear length, ear diameter and number of rows/ear. While
it was vice versa for silking date, ear height, number of kernels/row and 100
kernel weight. Meaning that the non-additive genetic variance was more sensitive
to environmental differences than additive genetic variance for plant height, grain
yield, ear length, ear diameter and number of rows/ear and it was the opposite for
silking date, ear height, number of kernels and 100 kernel weight. The same
conclusion was reached by Nawar and El-Hosary (1984), Mahmoud (1996), El-
Kielany (1999), El-Shenawy (2003) and Mosa ef al.. (2004).

Estimates of general combining ability effects for twenty-seven inbred
lines and two testers over the two locations are presented in Table 6. The GCA
effects, for silking date ranged from —3.213 for the line Sk-5016/12 to 2.787 for
the line Sk-N-2, with the eight desirable values negative significant, for plant
height ranged from -24.312 for the line Sk-5016/9 to 24.125 for the line Sk-
5017/19, with the nine desirable values negative significant, for ear height ranged
from —21.231 for the line Sk-Y-17 to 16.268 for the line Sk-5016/14, with the
nine desirable values negative significant, for grain yield ranged from -2.863 for
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the line Sk-5016/16 10 4.136 for the line Sk-5016/14, with the six desirable values
positive significant, for ear length ranged from -2.52 for the line Sk-5015/4 to
2.166 for the line Sk-5014/3, with the ten desirable values positive significant, for
car diameter ranged from —0.292 for the line Sk-5015/4 to 0.209 for the linc Sk-
5016/8, with the seven desirable values negative significant, for number of
rows/ear ranged from —0.944 for the line Sk-5014/1 to 1.555 for the line Sk-Y-13,
with the eight desirable values positive significant, for number of kernels/row
ranged from -3.303 for the line Sk-5016/9 1o 4.259 for the line Sk-Y-11, with the
five desirable values positive significant, for 100 kernel weight ranged from —
4.613 for the line Sk-5015/4 to 4.199 for the line Sk-5016/8, with the three
desirable values positive significant. On the other hand, the heterozygous SC Sk-1
as tester was the best general combiner for grain yield, ear length, number of
rows/car,number of kerncls/row and 100 kernel weight. While the homozygous
inbred line Gm-4 as tester was the best combiner for silking date, plant and ear
heights and ear diameter. The superiority of the heterozygous crosses as desirable
tester were noticed by Grogan and Zuber (1957), El-Ghawas (1963) and Sokolov
and Kostyuchence (1978) and Mosa (2001). The superiority of homozygous
inbred line as good tester was noticed by several investigators among them Liakat
and Teparo (1986), Al-Naggar ef al., (1997) and Mosa ef al., (2004)

Estimates of specific combining ability effects of the top crosses for nine
traits over the two locations are presented in Table 7. The significant desirable
SCA effect was detected for the inbred lines;, Sk-5015/4, Sk-5015/7, Sk-5016/11,
and Sk-5016/15 with the tester Gim-4, line Sk-Y-17 with the tester SC Sk-1 for
silking date, Sk-5014/1, Sk-5016/15 and Sk-N-1 with the tester Gm-4, Sk-
5016/14, Sk-5017/19 and Sk-5018/22 with the tester SC 5k-1 for plant height, Sk-
5014/1 and Sk-5018/21 with the tester Gm-4, Sk-5017/19 with the tester SC Sk-1
for ear height, Sk-5015/4, Sk-5015/6, Sk-5015/7 and Sk-5017/19 with the tester
Gm-4,8k-5016/13 and Sk-N-2 with the tester SC Sk-1 for grain yield, Sk-5015/4,
Sk-5015/7 and Sk-5017/19 with the tester Gm-4 for ear length, Sk-5014/3 and Sk-
5016/9 with the tester Gm-4 Sk-5015/6, Sk-5015/7 and Sk-5016/11 with the tester
SC Sk-1 for ear diameter, Sk-5015/4 and Sk-5016/8 with the tester Gm-4, Sk-Y-
11 with the tesier SC Sk-1 for number of rows/ear, Sk-5015/4 and Sk-5015/7 with
the tester Gm-4 for number of kernels/row and Sk-5014/1 with the tester SC Sk-1.
This may suggests use of these top crosses in maize breeding program to produce
inbred lines.
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Table (1): Mean performance of 54 top crosses between 27 inbred lines and each of
two testers for nine traits of maize over two locations.

Siiing | Plant | Far ‘;‘;,‘:f Ear | Ear | Noof { Naof | 100
Top cross date | height | height And Sength | diameter | jows | kernels | kernel
(days) | {m) [ {cm) [Fad {cm) (cm) lear frow | weight

S-SV xCGm-4 50.00 2340 12762 1 2533 2220 478 11.50 4133 40.58

S S014125Ck1 59:37 15725 14387 1 2907 24.07 5.16 12.93 45658 5128

Su-50142xGm-4 61.12 241.62 134.5 2593 n¥ 4.86 11.60 .71 4241

SASMG2SCL 16137 249.25 143.25 | 2898 23.55 py] 1320 4607 46.75

[ S0143xGm-+4 60.25 256.5 13775 | 2819 2385 486 1187 430 4235

SLS01405SCSl | 60.50 26575 14637 | 3218 | 25.10 338 13.53 47122 4896

S S0 54md 6125 24837 1ME7 | 3298 20.62 4.76 1263 4435 39.82

S S0ISaSCSk-l 16462 240.62 1370 2030 1867 481 1273 3873 3193

S-S S6xGam-d 60.50 23937 12870 | 2970 1215 .27 1370 45.57 211

Sk 50156x5CSk1 | 60.75 2410 12887 { 2575 2305 522 13.57 4295 4287

S 5015 TxGoed 6137 264.75 13925 | 3438 nn 5.15 13.45 46.12 44.0

SS015750%1 | 6400 256.62 1415 2324 20.80 512 1405 41.60 4087

Sk-5016810m-4 6287 26862 14737 | 3038 21.82 533 11.35 43.17 4431

SSDIGEXSCSk-1 | 62.37 .75 15773 | 3401 125 546 13.20 4415 p] )

Se-S0160Cm4 6062 22937 12425 | 2798 19.50 493 1223 40.40 4420

| S SHENNCSt (6112 DRET 13037 | 2953 20.57 542 13.85 42,22 4307
50164 Gm4 | 60.5 26278 137 | 2776 2320 pJ¢r) 12,05 44.9) 4537

S SNN01SCHL 59.87 2615 143.23 220 24.22 530 13.33 4532 4217

S-SH611xGmd 1603 2415 13575 | 272 20.20 5.12 1230 42.80 4381

§-8016/1125CSk- 1 62.5 25887 1497% | 285} 21.1e 528 1310 4267 42.56

S-5016M12xGm4 | SRO 24337 13687 | 2952 2212 5.15 13.45 4602 ¥70

SkS0161255CSk1 5787 24262 136.5 N3yt 2197 548 1480 4).87 45.17

SeS01603x0m4 16212 26737 15137 | 2524 210 491 1213 4262 4295

Sh-S0161 3651 61.75 7887 15875 | 3149 257 528 11.45 45.47 4488

SS50164xGm4 6137 7312 160.12 um 070 490 12.95% 4185 40.72

Sh-591 14x5CSk| 6137 256.57 157.37 ik 2240 335 1295 4497 4791

S-5016/15xGim-4 59.62 9.5 134.37 W48 2147 4.90 1220 43.90 41.76

SL-5016/1515CSk-1 6187 261.23 1450 359 2222 531 13.45 440 44.68

RS016/165Gm4 | 6200 264.62 1305 25.66 2143 492 11.85 4165 43.90

Sk-50161625CSk-1 6262 27737 15475 | 2740 2235 326 1330 45.52 46.17

S 50161 TxGm-4 61.00 259.87 1420 .53 2067 498 1330 42,15 890

Sh-50161TxSC L 6137 26123 15012 | 3027 2235 336 14.60 .70 3896

S-5017118xCGm-4 62.25 0.0 1429 17.96 210 490 12.20 4225 2.0

Sk-5017/18xSCSk-1 63.25 27112 150.5 89 2137 315 1332 4217 45.23

SkSM7AMGM4 1610 290.62 15737 | 3475 3.40 30 1245 44.60 41.78

She-S01 TAISCSk-1 61.25 27450 1523 2335 2270 5.20 12,65 A5.60 42.13

SeS0820Cm4 | 6637 25237 | 13525 | 2652 2070 517 12.90 43.25 4056

Sh-50182025CSh-1 60.23 2335.12 1912 | 2792 2205 538 13.0% 46,02 44 30

SS01821xGm4 | 61.50 258.87 134.12 29..58 2277 501 1220 46.80 4178

Sh501821:8CSe 1 62.50 27923 15012 | 3125 .17 538 130 45.75 45.85
SkS0I822x0md | 3387 26812 1410 3022 232 317 12.55 4525 4718
5h-501822xSC8k-1 590 23487 14437 | 3059 2347 332 1320 4430 4591
SeY-1xGm4 59.62 2570 1330 24.58 23.50 4.90 1205 4822 43.26
Sk-Y-1 1eSCSk-1 54.62 20440 13612 | 2871 2422 3.22 1395 49.30 45.7%
S Y-43xGm-4 39.87 253.50 133.5 30,63 21.85 5.41 1385 46.70 41.21
S Y-13x5088 1 60.12 26361 1420 3187 11.87 5.48 15.35 4497 4228
SY-17eGm-4 5962 2842 LIRR7 | 30.24 2202 530 13.53 4.0 40.27
| e V- 17505k 38.50 241.07 12362 | 3038 2162 326 1435 4“4.90 42.90
Sk-N-1xGen4 64.0 261.37 14662 | 2912 0 493 1202 46.5 4691
SeN-1xSCk-1 63,0 28837 160.13 1 3393 23.95 3.27 12.80 4562 4365
SeN-2xGmne4 63.7% 3762 14662 | 2721 2240 4.96 130 4442 40.85
SkN-255CS 1 64.12 217562 15387 | 3337 BN 535 145 Han 41.86
S N-AxCm-4 620 259.23 15175 | 2194 21.57 S08 136 43.15 42.40

ShN-4xS0Sk1 61.12 25887 148.25 28:13 22.40 5.28 138 .65 39.57

ChedsSC10 63.00 27825 15275 | 3268 2192 5.51 1320 47.20 4728

TWCI24 63.87 F: X 1) 13737 | 32159 22.50 5.42 1320 4660 45.81

LSbB. 008 1.07 iL1R 126 290 L1 021 0.87 349 435

e _[iat a7 936 | 381 | 147 | 023 | 15 | 480 | 5%
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and ranges of nine traits of maize for tester crosses sets in combind over the two locations,

Silking | Plant Ear Grain Ear Ear No.of | No.of 100
Tester Estimate date height | height vield length | dismeter | rows/ | kermels | kermel
{days) (cm) (cot) Ard/Fad {cm) {cm) ear irow weight
M:"‘ of top 6096 | 2557 | 13960 | 2892 21.90 5.02 1263 | 44.37 42.43
Gm- Rasge 575 | 6135 | 3587 1 1049 | 4.3% 065 ] 335 1 657 | 838
Besttop cross | 58.00 | 22937 [ 11887 [ 3475 23.85 476 | 13.85 | 4822 47.18
Mm“’" 6237 | 261.44 | 14537 | 2030 | 22.55 529 | 1356 | 4413 | 4454
| -GSkl Range 675 | 495 | 365 | 1487 | 643 | 066 27 | 770 | 1276
Besttop cross | 57.87 | 23887 | 12362 | 3537 25.10 4.82 1535 | 493 51.72
Table (3): Analvsis of variance for nine traits of maize over the two locations.
SOy, |Sikingdate|Plant beight | Earbeight | Grain yield kﬁfﬂ"h dh‘;':m No. of k‘::;:’" ‘“:e'i‘:;'t‘“
(days) (cm) {cm) 5 Ardll"'ld" (cm) icm_)__ rows /ear Irow (em
Locations (Joc) | 2635.39 " | 214980.94  { 127102.08 " | 12917.37 | 308.39 34.56 432 | 1251.20 | 6344.16
Rep/Loc 54 61 4096.56 1185.37 169.82 8.02 0.29 121 27.46 71,28
Crosses C 19.15 1538.48 788.77 74.20 13.04 0.31 574 3598 70,99
Lines L 33.68 WIT96 1337.90 5644 2038 | 028 6.54 | 4836 69.69
Testers T 1518 ] 321768 | 3616389 58.6 5070 "] 428 | 9445 1 1233 | 48133
LT 477 $34.41 130.87 92.49 426" 017 1.53 | 2450 5651
Cx Loc .64 171.19° 100.83 30.42 235" 0.2 0.91 19.06° 23.37
LxLloc 2.080 212,06 172.67 41.56 257" | 018" 0.96 21927 | 2714
T x Loc 8.00 14.44 85,33 0.93 3.0 222 0,92 19.16 13.0
LxTxLoc 0.95 136.34 29.38 20.42 212 | 0.16 0.90 10.18 20.00
Error 1.2 130,30 55.0 8.76 1.30 0.05 0.60 12.74 21.58
C.V, % 1.79 4.41 5,22 10.10 5.15 4.65 593 8.01 10.68

, significant at the 0.05 and 0,01 levels of probability, respectively.
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Table (4): Mean for nine traits at Sakha and Mallawy locations.

Silking : _— Ear No. of 100
Location date heipll::!;;m) E“('::;ght G;:l d[; ;::d Ea;:::;g‘h diameter ro?\g' I::r kernels kernel
{days) s (cm) Irow weight
Sakha 58.68 280.74 159.63 3478 23.06 4.96 13.0 46.24 47.37
Mallawy 03.62 236,13 125.32 23.81 21.35 5.49 13.14 42 .86 39.72
Mean over 61.15 258.43 142.47 29.29 22.20 5.22 13.07 44.55 | 43.51
locations
L.S.D. (.05 1.73 15.02 8.08 3.05 0.66 0.12 0.25 1.23 1.98
0.01 2.63 2278 12.25 4.63 1.01 0.19 0.39 1.86 3.01

Table (5): Estimates values of the variance due to general combinting ability GCA, specific combining ability SCA and their

interaction with locations,

. - . . o Ear No. of 100
Genetic S:lklng' date | Plant beight | Ear height | Grain vield | Ear length diameter N'a. of Kkernels kernel
parameters (days) {cm) {cm)} Ard/Fad {cm} rows /ear i
(cm) Irow weight
e’ GCA 0.134 20.14 19.37 -0.30 0.263 0.009 042 £.064 1.88
a’SCA 0.470 +49.75 12.66 9.00 0.267 0,001 0.061 1.7% 4.56
o' GCA/ a'SCA 0.285 0.40 1.52 9.00 0.98 72 6.83 1.79 0.41
¢ GCA x Loc 0.070 0.19 1.71 0.014 0.011 0.017 -0.001 0.230 0.001
d: SCA x Loc . 0,062 1.51 -6.35 291 0.20 " 0.027 0.06 0.64 £0.395
¢ GCA x Loc/ o
SCA 1 Loc 0.07 1.51 N 0.004 0.05 0.618 0.06 0.23 0.001

rd:14
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Table {6): Estimates of general combining ability effects for twenty seven inbred lines and two testers over two locations,

Line | U984 T pone esgh cm) | Ear heighe om) | Crnel [ Earlength [ Ear dameder | No-ofroms | No-f kernels 100 erme
Sk-5014/1 -1.463 -12.812 6731 | -1.988 | 0979 | -0.291 | -0.944 -0.428 2,636
Sk-5014/2 0.099 -13.0 -3.606 -1.863 | 0729 0.104 | 0.631 1.884" 1.074
Sk-5014/3 0775 2.687 0419 0.949 2.166 | 0166 | 0444 3.071 2.199
Sk-5015/4 1787 -13.937 6.544~ [ -2550 | 2527 | 02920 | -0381 | 2928 | 4613
Sk-5015/6 £0.525 -1825 -13.669 | -1.675 | 0.291 0.020 0.680 0.24 -1.050
Sk-5015/7 1.537 225 22,106 -0.550 0.395 0.041 0.618" 0.678 -1.113
Sk-5016/8 14747 1275 10.081 2,949 0.229 0209 0.243 0,928 4.199
Sk-5016/9 0275 243127 -15.169 0488 | -23337 0.020 -0.069 -3.303 0.074
Sk-5016/10 0.963 4.187 0.831 0925 | 16047 0.083 0319 0.509 0.324
Sk-5016/11 0.349 8235 0.268 0238 [ -12707 0.020 04447 1LY -0.238
Sk-5016/12 23213 -15.4377 5794 2136 | -0.083 0.145 1.055 0.384 -0.988
Sk-5016/13 0.787 14.687 12.581 -0.863 -0.520 0041 | 0236 0,428 0.449
Sk-5016/14 0.224 6.562 16268 [ 4.136 | 06457 0.041 -0.131 -1.115 0.824

Sk-5016/15 0.400 -8.062 -2.794 0.824 0.520 0.104 0.194 0553 0.175
Sk-5016/16 1.162 12.562 10.143° | -2.863 | -0.458 0.041 -0.506" -1.053 1.511
Sk-5016/17 0.037 2.125 3.581 0.363 | -0.645 0.020 0.868 " LIS | 425
Sk-5017/18 1599 12125 3.768 21175 | -1.083° | -0.041 0381 | -2.428 0.261
Sk-5017/19 -0.025 24125 12.456 0.886 0.979 0.104° 0.694 0.509 2.011
Sk-5018/20 0838 4,687 -5.294 2103 [ 07707 0.083 0.28 0.071 -0.738
Sk-5018/21 0.345" 10.625 -0.356 1.074 0.791 0145 0.569 1821 0.199
Sk-5018/22 22213 3.062 0.206 1.136 0.791 0,208 -0.256 0.196 30747
Sk-Y-11 -1.525 2.062 7919 [ 2613 | 1541 0.041 -0.069 4259 1.011
Sk-Y-13 -1.15 1.125 17317 1.949 | -0.395 0.208" 1.555 1.259 -1.738
Sk-Y-17 -2.088 18437 21231 0.949 -0.395 0.145 0930 0.178 -1.988
Sk-N-1 2349 17437 10893~ | 2511 | 12297 0.020 0.631 1.509 1.699
Sk-N-2 2187 8.187° 7.768 2011 | 0916 0.083 0.618 | 2259 -2.050
Sk-N-4 0.412 0.625 7518 -1.238 -0.208 0.104 0.618 0.615 22425
Tester Gm-4 0.19" 2729 -2.893 039 (03327 | 0099 | 0467 0169 | -1055
Tester SC Sk-1{ 0.19" 2729 2.893 0.39 0342 0.099" 0.467 0.169 1055
L.S.D g; 0.05 0.53 5.59 3.63 1.45 0.55 0.10 0.37 1.74 2.27
0.1 0.70 736 4.78 1.90 0.73 0.14 0.49 2.30 2.99
L.S.D g,0.05 0.14 1.52 0.98 0.39 0.15 0.02 0.10 0.47 0.61
0.01 0.19 2.00 1.30 0.51 0.2 0.03 0.13 0.62 0.81

", significant at the 0.05 and 0.01 levels of probability, respectively.
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Table (7): Estimates of specific combining ability effects of top crosses for nine traits
over th e two locations.

siding | Plant | Ear | O™ | por | B | oor | Naof | 100

feld )
Top cross date | height | height | kngth rows | kemes | keriel
@) | @ | | ey | e [l e | hw | weight

SS0YIxGmA | 03500 | K89 | I | 1692 | D19 | 0087 | 028 | 131 | 4506

[ SOIIxSCI] | 0500 | B89 ] 5231 | 1692 | G719 | 0087 | 02%2 | 1331 | 4506
[SkA0I42Gmad | 0062 | -L083 | -1481 | -1.492 | 0469 | 0025 | 0344 | 0606 | -106%
(SIS0 | 0062 | 1083 | 1481 | 1192 | 0460 | 0025 | O3 | 0606 | LO6Y
IS S01ABNGm 0062 | -1895 | 1418 | 1.1 | 03 (0212 | 0407 | 0543 [ 21
[ SkS0IABSCOR1 | D062 | 1.895 AR (154 1 030 (0317 | 0407 { 043 | 21H
: y ; , 0037 | 053 [ 2918 | 1993 |
S STASCT 1 10 | 4604 [ <183 [ 6495 [ -1a05 | D037 | 053 | 2918 | 1993
| SRSOLAOXGIT D062 | 1916 | 2831 | 2495 | 003 | 024 | 0467 | 1606 | 0555
S0 6aSCSk-1 | 006) | 1016 | 2831 | 2495 | 0032 | 024 | 0467 | 1606 | D350
SeIvhGmd 1115 | 679 768 | S8/ 0362 | 0155 | 2418 743
TGO | 1135 [ 6.9 | -1.768 | 28T [ -128 | 0162 | 0155 | 2418 | 2743
[SkS0168xGmd | 0437 | 0.166 203 | -1.504 | 03 [ 0037 | 0530 | 0206 | 14
SUS0TBSCk] | 0437 | 0066 | 2293 | 1504 | 044 | 0037 | 033 | 0206 | 244
S 50160%Gmd 0062 | -2020 | 0168 | 0317 | 057 | 0150 | 028 | 0581 | 1680
0168 | 0317 | 0157 | 0.450 | 028 | 0581 | -1.680

795 | 0129 | 0219 | 0087 | 0157 | H0I8 | 2680

295% | 0129 | 0219 | 0087 | 0157 | ODI8 | 2680

4106 [ 1057 | 0158 [ O0x4 | 00935 | 0231 [ 1618

306 | -1 DI55 (004 | D095 | 0231 | 1618

OBl | -1.%7 | 0467 | 0025 | 0157 | 1336 | -1.7% |

3108 1567 | D467 | 0025 | 0157 | -13%6 | 17%

D793 | 2692 | 034 | 0037 | 0219 | -1331 | 005

093 ) 269 | 0334 | 0037 | 0219 | 1331 | D055

4268 | 000 | 0460 | DRI | 0405 | -1393 | 24M

) 4268 | 0192 | 0460 | 0087 | 0405 | 1393 | 244

SkSOIGISKGI | 0937 | 8.145 | 2418 | -L129 | 0319 | 005 | 0157 | 0168 | 4319
] T | 0937 | &ia5_| 7418 29 | 0219 | 05 | 0157 | D168 | 0319

| SSOII6AGm | 0125 | 3645 | 0.68 | 0442 | .57 | 0087 | 0219 | 4706 | 0131
S I ST 0
1168

168

3%

kx]|

3391

0.95%

—09%

5106

5106 |

0087 1 0219 T 1706 1 0131
0025 [ 0209 | -[14Y { 0930
0025 | G219 | E143 | H9%
0037 | 0094 | 0768 1 D506

0095 | 038 | 0268 | 2631
0099 [ D32 T 0268 | 3631
0037 { 0280 | -1206 [ 0631
0037 | 0280 | "1206" | 0631
£025 | 0092 1 0668 T 0944
0025 | 0092 | D668 [ 0944

0037 | 0155 [ 033 [ 1630 ]
; ] H51R ] D393 | D13l

0092 [ 0087 | 0512 | 0393 | QI3

: 0037 | 0157 | 0981 | 0493 |
D037 | 0157 | 0%1 | 049

0059 | 0032 | 033 | 0381

0099 | 0032 | 033 0381 |
| 005 ] D00 | 2680 ]
I 0344

I 034 | 13 | 058
0025 | 0405 | D643 | 24%0

00 § 0405 | 0643 | -24%
0.13 053 24 32

020 (.1 35 423

. mignificant at the 0.05 and 0.01 levels of probabllny respectivel.
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