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Abstract

In super sweet corn improvement, selecting a high potential inbred line is important to provide
a high yielding hybrid and good yield components. Therefore, the objective of this study was to study
combining ability for yield and yield component in the S, generation of super sweet corn lines. The
twenty super sweet corn lines were crossed with two testers in a line x tester mating design. The
parental lines, 40 crosses, and 2 check varieties were evaluated in the rainy and dry seasons
2019/2020. The results indicated that variations of the dominant gene were more than additive gene
effects for all studied traits except cob replacement height. L,; and L,, super sweet corn lines had high
means and GCA values for yield, whereas L,; had a high GCA value for cob length and cutting
percentage, and L;lines had a high GCA value for total soluble solids. In addition, all super sweet corn
crosses with a high SCA value were derived from the S, generation lines or tester, especially T, tester,
which had a high GCA value. This study indicated that L,; and L,, lines had high performance to
develop as super sweet corn inbred lines and used as new hybrids with high yield and yield
components in the future. Moreover, T, was a good tester and suitable for the super sweet corn

breeding program.
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Table 1 Particulars of super sweet corn S, lines

used in this study

Lines Pedigree
L; |Sugar-75/TSC-BC,-4-5
L, |[Sugar-75/TSC-BC,-6-2
L; |Sugar-75/TSC-BC,-8-1
L, |[Sugar-75/TSC-BC,-10-5
Ls |Sugar-75/TSC-BC,-11-2
Lg |[Sugar-75/TSC-BC,-16-5
L; |Sugar-75/TSC-BC2-22-1
Lg |Sugar-75/TSC-BC,-25-1
Ly |Sugar-75/TSC-BC,-28-3
Lio |Sugar-75/TSC-BC,-29-7
Ly; |Sugar-75/TSC-BC,-31-3
L, |Sugar-75/TSC-BC,-32-4
L3 | Hibrix-3//KV/Delectable-BC;-11-9(2)
L4 | Hibrix-3//Pi-P4546/Montauk-BC;-10-6(1)
L |Hibrix-3//Pi-P4546/Montauk-BC4-11-7
Ly | Hibrix-3//Pi-P4546/Montauk-BC;-16-7
L7 |Hibrix-3//Jumbo Sweet/Delectable-BC,-5-3
Lg [Hibrix-3//Jumbo Sweet/Delectable-BC-5-5
Lig |Hibrix-3//Jumbo Sweet/Delectable-BC;-13-5
L, |Hibrix-3//Jumbo Sweet/Delectable-BC;-17-4
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GCA 284818WUT S, luansmenanianyii
mmw‘"mf L, §é1 GCA ga‘ﬁ'q@ LAZLANEA1I2IN
Quﬁamaﬁﬁfﬁﬁﬁﬂ”ﬁyﬁa Taaildn GCA vasanwse
naWAATaLUAan 346.34 (542 Alansudols)
3898437 Aa FUWUT Ly, WAL Ly 61 GCA
305.25 (1,203 Alaniudals) uay 284.25 (1,454

Alaniuda'ld) amdau wananiaanug Ly

WAz Ly A1 GCA g9gadIATUANH AT NANA®
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f9 laufen GCA 304.94 (1,062 Alansudals)
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Table 2 Mean squares for yield, yield components, and agronomic traits of super sweet corn lines

across the rainy and dry seasons 2019/2020

Yield Yield components Agronomic traits
Sov df

UHY" HY UHC HC CD CcL CP TSS PH CRH HD
Season (S) 1 | 1,036,878** | 1,346,702** | 56,243** | 44,881** | 0.14 | 90.65** | 357** | 28.22* | 19,350* | 2,555** | 1,349**
Rep/Season 4 1,988 3,942 49 49 0.26 0.15 2 0.33 26 19 1.09
Cross (C) 39 | 474,293* 363,721** | 3,537** | 2,618** | 7.70** | 2.52** | 66** 0.8 1,006** 779** 5.68**
Line 19 | 452,664* 307,953** 2,147+ 1,116** | 2.41** | 2.60** 54** 0.73 1,049* 365** 6.47**
Tester 1 | 1,514,476* | 1,135,750** | 29,748** | 6,365** | 2.69** | 2.00 92** 1.96 972* | 20,002** | 3.04
Line x Tester | 19 | 441,176** 378,856** | 3,547** | 3,923** | 2.61** | 2.46* | 76* | 0.82 965** 182** 5.04**
Cross/S 39 | 297,712* 224,599** | 3,5646* | 3,645* | 4.37** | 2.96* | 60** | 1.39** 287** 145** 3.80**
Line/S 19 | 307,461* 218,827* 4,342* 4,388** | 2.94* | 2.66** 80" 1.21* 352** 139** 2.23
Tester/S 1 153,875** 66,600 6,531** 194* 0.27* 3.38 5 0.9 95* 398** 5.1
Line x Tester/S| 19 | 295,5633* 238,686** | 2,593** | 3,083** | 1.16 | 3.24** | 43* | 1.60** 233** 139** 5.30**
0%, 4.84 0 0 0 31.49 | 236 0 0 2.83 70.46 11.40
0%, 95.16 100 100 100 68.51 | 97.64 100 100 97.17 29.54 88.60

* ** indicate significance at 0.05 and 0.01 probability levels, respectively; UHY = un-husked yield (kg.rai”'); HY = husked yield (kg.rai'); UHC

= un-husked weight/cob (g); HC = husked weight/cob (g); CD = cob diameter (cm); CL = cob length (cm); CP = cutting percentage (%); TSS

= total soluble solid (°Brix); PH = plant height (cm); CRH = cob replacement height (cm); HD = harvesting date (days)

\aRa el GCA VOITUWUT S,
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A1 GCA gaq@LLa:LL@ﬂ@iﬂaawnguﬁaﬂﬁaﬁ
wodan lawfien 3.35 (55.86 %) 7098981 A
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ag1IURyRIATY (3.18 WAz 3.01 ATNEIAL)
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YSuma amﬁdﬁazmyﬁﬂﬁgaq@ LAZLANGI

804
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] 6 1 a o o %
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13.55 L3NG LaNN TN HUSHANRATINAL
09AUIzNOUNARTANL T M BWUT Ly, TA1 GCA
§9 EMTUANHAUIHNANAA A21W81EN Las
§ < [ & o & o ¢ a o A
wWasidudiite aakum oW L, Idnoniwiaz
o = o & ody o aa a
wanndusonuguiilignuanfiinania
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Table 3 Means and general combining ability (GCA) for certain yield and yield components of super

sweet corn lines and testers over two seasons

UHY HY CL CP TSS
Lines
Mean GCA Mean GCA Mean GCA Mean GCA Mean | GCA
L, 711 |-224.83**| 563 |-141.06**| 18.23 | -0.64* | 54.08 | -0.65 | 13.55 | -0.52*

L, 638 |-227.66**| 406 (-252.97**| 18.88 | 0.00 | 50.30 | 0.76 | 14.24 | 0.17
Ly 542 |346.34™ | 406 3019 | 19.14 | 0.27 | 54.08 | -1.07 | 14.27 | 0.19
Ly 515 | -225.16 | 321 |-203.47**| 18.03 | -0.84* | 48.62 | 0.18 | 14.06 | -0.02
Ls 440 |-14.08*| 419 |123.52**| 18.83 | -0.05 | 58.18 | -6.07** | 14.57 | 0.49*
Lg 548 |203.92**| 405 |125.86**| 18.82 | -0.06 | 59.82 | -1.65" | 13.78 | -0.29
L, 861 |-153.50**| 737 |-191.64**| 1893 | 0.06 | 59.90 | -0.90 | 14.03 | -0.05
Lg 1,435 (-152.08**| 1,163 |-152.47**| 19.38 | 0.50 | 64.79 | 3.01** | 14.23 | 0.16
Lo 824 |-263.16**| 667 |-123.97**| 18.51 | -0.37 | 55.71 0.01 13.94 | -0.13
L1o 908 -17.08 699 -6.06 1928 | 040 | 54.95 | -1.32* | 14.21 | 0.13
Ly 958 |227.25*| 823 |170.61**| 18.60 | -0.28 | 53.14 | 0.42 | 14.07 | -0.01
Lqp 885 | 80.09** | 831 46.94* | 18.89 | 0.02 | 60.07 | 3.18** | 14.02 | -0.06
Lis 1,454 |284.25**| 1,208 |268.94** | 20.07 | 1.19** | 55.86 | 3.35** | 13.85 | -0.22
Lig 1,351 | 42.00* | 1,091 | -68.22* | 1896 | 0.08 | 54.34 | -0.57 | 14.11 | 0.03
Lis 1,025 | -48.41* | 816 | -21.31* | 19.33 | 045 | 5559 | -0.23 | 1448 | 0.41
Lig 1,348 [107.59*| 1,128 |142.86* | 19.23 | 0.35 | 57.86 | 1.51* | 13.95 | -0.12
Lq7 1,062 | -1.4125 | 980 67.77* | 18.23 | -0.65* | 63.60 | 1.10* | 13.73 | -0.35
Lig 1,309 (-105.66**| 1,149 | 42.02* | 1853 | -0.34 | 5541 | 1.85* | 14.32 | 0.24
Lig 1,585 |-163.66**| 1,232 |-162.47**| 18.82 | -0.06 | 55.54 | -1.57* | 14.08 | 0.01
Lyo 1,203 |305.25**| 1,062 |304.94**| 18.85 | -0.03 | 5243 | -1.32* | 14.02 | -0.06

Testers
T, 1,947 | -79.44* | 1,478 | -68.79** | 18.78 | -0.09 | 52.45 | 0.62* | 13.98 | -0.09
T, 2,106 | 79.44** | 1,615 | 68.79** | 18.97 0.09 51.19 | -0.62* | 14.17 | 0.09

*, ** indicate significance from zero at 0.05 and 0.01 probability levels, respectively; UHY = un-husked
yield (kg.rai'"); HY = husked yield (kg.rai''); CL = cob length (cm); CP = cutting percentage (% );
TSS = total soluble solid (°Brix)

(Melkamu et al., 2020) %anNINNRNANITANE BIRUINaFaY lasianizedvdinuinasay

asaigauaadliiininanuamansalunInuen T, Aflanusansalumsruaini ldvesanwous
3 Y o o a 2 o {

Lawwzﬂnuagﬂummmmmluminummvl;ﬂ HANAAFY mwug’maauﬁﬁmiﬁmmmmm
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Table 4 Means and specific combining ability (SCA) for certain yield and yield components of super

sweet corn crosses over two seasons

UHY HY CL CP TSS

Crosses

Mean GCA Mean GCA Mean | GCA | Mean | GCA | Mean | GCA
T,xL,| 1,862 |140.19**| 1,493 |155.87**| 17.70 | -0.44 | 53.02 | 1.38* 13.6 0.14
T,xL, | 1,259 |-459.98**| 1,008 |-217.21**| 18.03 | -0.75* | 51.83 | -1.37* | 13.82 | -0.33
T,xL; | 2,252 | -41.65* | 1,314 |-194.54*| 19.38 | 0.33 | 48.90 | -2.54** | 14.70 | 0.52*
T,xL, | 1,719 | -298 | 1,325 | 49.96* | 18.08 | 0.14 | 4867 |-3.95** | 13.62 | -0.35
T,xLs | 1,624 |-309.23**| 1,390 |-211.87**| 18.65 | -0.08 | 46.73 | 0.30 | 14.65 | 0.17
T,xLg | 2,064 |-86.56**| 1,446 |-157.21**| 18.5 | -0.23 | 52.22 | 1.55* | 13.65 | -0.04
T,xL; | 1,914 |120.02**| 1,378 | 92.29** | 1893 | 0.09 | 46.01 |-5.70** | 13.93 | 0.00
T,xLg | 1,927 [132.10*| 1,446 |120.96**| 19.12 | -0.17 | 55.37 | 0.05 | 13.97 | -0.18
T,xLg | 2,029 |345.02**| 1,667 |312.79**| 19.13 | 0.72* | 5547 | 3.05** | 14.25 | 0.40
T,y x Ly | 1,937 6.60 1,605 | 133.37**| 18.95 | -0.23 | 52.75 | 1.55* | 14.35 | 0.23
T,xLy | 1,989 |-184.73**| 1,494 |-154.29**| 17.78 | -0.73* | 49.39 | -3.54** | 14.08 | 0.11
T,xLy,| 2,080 | 52.77 | 1,607 | 81.87** | 1842 | -0.38 | 56.23 | 0.55 | 13.97 | 0.04
T,xLy| 2,298 | 66.94* | 1,793 | 46.37* | 20.12 | 0.14 | 5569 | -0.29 | 13.58 | -0.18
T,xLy,| 2,269 |279.69**| 1,717 |307.71**| 19.55 | 0.68* | 53.07 | 1.13 | 14.02 | 0.00
T,xLy| 1,899 0.44 1,426 | -30.37 189 | -0.33 | 5248 | 0.30 | 13.88 | -0.51*
T,xLy| 2,152 | 97.77** | 1,595 | -26.04 | 19.32 | 0.18 | 55.18 | 1.21 13.80 | -0.06
T,xLy| 1,882 | -63.56* | 1,511 | -34.12 | 17.88 | -0.25 | 5265 | -0.87 | 13.72 | 0.08
T,xLyg| 1,586 [-255.15**| 1,153 |-366.71**| 18.43 | -0.01 | 54.39 | 0.21 14.05 | -0.18
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Table 4 (continued)

UHY HY CL CP TSS

Crosses
Mean GCA Mean GCA Mean GCA | Mean GCA | Mean | GCA

T,xLy| 1,867 | 83.69* | 1,435 |119.46* | 19.62 | 0.89* | 52.41 | 1.63* | 14.32 | 0.32

Ty xLy| 2,331 | 78.60* | 1,755 | -28.29 | 19.18 | 0.42 | 56.56 | 5.38** | 13.73 | -0.19

T,xL; | 1,741 |-140.19**| 1,319 |-155.87**| 18.77 | 0.44 | 49.09 | -1.38* | 13.50 | -0.14

T,xL, | 2,338 [459.98*| 1,580 |217.21**| 19.72 | 0.75* | 53.15 | 1.37* | 14.67 | 0.33

T,xL; | 2,494 | 41.65* | 1,840 | 194.54* | 18.9 -0.33 | 52.73 | 2.54** | 13.83 | -0.52*

T,xL, | 1,884 2.98 1,362 | -49.96* | 1798 | -0.14 | 55.36 | 3.95** | 14.50 | 0.35

T,xLs | 2,401 |309.23**| 1,951 |211.87**| 19.00 | 0.08 | 44.97 | -0.30 | 14.48 | -0.17

T,xLg | 2,396 | 86.56** | 1,898 |157.21**| 19.13 | 0.23 | 47.87 | -1.55* | 13.92 | 0.04

T,xL; | 1,832 [-120.02**| 1,332 | -92.29** | 18.93 | -0.09 | 55.95 | 5.70** | 14.12 | 0.00

T,xLg | 1,822 [-132.10**| 1,342 |-120.96**| 19.63 | 0.17 | 53.93 | -0.05 | 14.50 | 0.18

T,xLg | 1,498 |-345.02**| 1,179 |-312.79**| 17.88 | -0.72* | 48.18 | -3.05** | 13.63 | -0.40

T, x Ly | 2,082 -6.60 1,476 (-133.37**| 19.60 | 0.23 | 48.34 | -1.55* | 14.07 | -0.23

T,x Ly | 2,618 |184.73*| 1,940 |154.29**| 19.42 | 0.73* | 55.25 | 3.54** | 14.05 | -0.11

T,xLy | 2,133 | -52.77* | 1,580 | -81.87** | 19.37 | 0.38 | 53.89 | -0.55 | 14.07 | -0.04

T,x Lz | 2,323 | -66.94* | 1,838 | -46.37* | 20.02 | -0.14 | 54.81 029 | 1412 | 0.18

T,xLy | 1,868 |-279.69**| 1,239 (-307.71**| 18.37 | -0.68* | 49.57 | -1.13 | 14.20 | 0.00

T,xLys| 2,067 | -0.44 1,625 | 30.37 | 19.75 | 0.33 | 50.86 | -0.30 | 15.08 | 0.51*

T,x Ly | 2,116 | -97.77** | 1,784 | 26.04 | 19.13 | -0.18 | 51.62 | -1.21* | 14.10 | 0.06

T,xLy | 2,168 | 63.56* | 1,717 | 3412 | 1857 | 0.25 | 5297 | 0.87 | 13.73 | -0.08

T, xLg | 2,255 |255.15**| 2,024 |366.71**| 18.63 | 0.01 5285 | -0.21 | 1458 | 0.18

T,xLy| 1,859 | -83.69* | 1,333 |-119.46**| 18.02 | -0.89* | 47.87 | -1.63* | 13.85 | -0.32

T, x Ly | 2,332 | -78.60* | 1,949 | 2829 | 18.52 | -0.42 | 44.49 | -5.38" | 14.30 | 0.19

Check varieties

1351 | 2,463 2,044 19.56 55.31 14.66
Hibrix-59| 2,457 1,993 19.35 57.40 1453
LSDygs | 68.34 75.92 1.05 2.37 1.49

*, ** indicate significance from zero at 0.05 and 0.01 probability levels, respectively; UHY = un-husked
yield (kg.rai'"); HY = husked yield (kg.rai’'), CL = cob length (cm); CP = cutting percentage (% );
TSS = total soluble solid (°Brix)
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