Quantitative Analysis of Heterosis and Combining
Ability in Maize Hybrids: Significance for Breeding
and Genetic Improvement

ABSTRACT

Fifty hybrids were obtained by crossing twenty five lines with two testers and were evaluated to study
heterosis and combining ability for kernel yield per plant and its components traits. The experiment
was laid out in simple lattice design with two replications during kharif 2019 at Agricultural. Research
Station, Peddapuram, East Godavari District, Andhra Pradesh.Heterosis studies revealed that 12 out
of 50 crosses recorded significant positive relative heterosis, five out of, 50 crosses, registered
significant positive heterobeltiosis and single cross exhibited significant positive heterosis over the
standard check DHM117 for the trait kernel yield per plant. The cross PDM1732. x.BML6 recorded
significant heterosis over mid parent, better parent and standard check in desirable direction for kernel
yield per plant. Out of the 25 lines evaluated in the present investigation;:the line PDM1733 for protein
content and kernel yield per plant was found to be good general combiner in,desirable direction and
can be utilized as parent for production of good hybrids by cressing with other divergent lines and can
also be employed in the development of synthetic varieties. None. of the fifty crosses recorded
significant sca effect for kernel yield per plant.
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1. INTRODUCTION

Maize, also known as corn, is a cereal grain of origin Southern America, belongs to family Poaceae
and is a versatile crop with.wider, genetic variability. It is one of the most important cereal crops grown
next to rice and wheat in area and production across the world. Globally, maize is known as “queen of
cereals” because of'its high genetic yield potential among the cereals. The success of any crop
improvement programme depends on the selection of elite genotypes. In this perspective, L x T
analysis (Kempthome, 1957) has widely been used for evaluation of inbred lines by crossing them with
testers. Combining ability is the ability of the genotypes to combine among each other during
hybridization process such that desirable characters are transmitted to their progenies. It helps in the
selection of desirable parents for hybridization and also in the identification of superior cross
combinations.The gca effect gives the measure of additive gene action and helps in identification of
best combiners (parents) for hybridization. The sca effect gives the measure of non-additive gene
action and helps in the identification of superior hybrid combinations for the commercial exploitation of
heterosis. Information on gca effects helps a breeder to exploit existing variability in breeding materials

to choose genotypes having desirable characters and to distinguish relatedness among the breeding



materials (Sprague and Tatum, 1942). The sca effects help breeders to determine heterotic patterns
among populations or inbred lines to identify promising single crosses and assign them into heterotic
groups (Lahane et al., 2014). Studieson the magnitude of heterosis in hybrids are helpful in the
assessment of the ability of lines to transmit their desirable alleles to hybrids through
hybridization.Keeping all these in view, an experiment was conducted to study gca effects, sca effects

and magnitude of heterosis for kernel yield and its component traits.

2. MATERIAL AND METHODS

The experimental material consisted of 50 hybrids obtained by crossing of 25 inbred lines of maize
with two testers in Line x Tester design along with four checks. The experiment was laid out in simple
lattice design with two replications during kharif 2019 at ARS, Peddapuram, East Goedavari District,
Andhra Pradesh. Each entry was sown in two rows of 4 m length with-a:spacing of.70 cm between the
rows and 20 cm between the plants within the rows. The observations were recorded for 12 traits viz.,
Days to 50% tasseling, Days to 50% silking, Days to maturity,-Plant height (cm), Ear placement height
(cm), Ear length (cm), Ear girth (cm), Kernel rows per ear, number of kernels perrow, Test weight (g),
Protein content (%) and kernel yield per plant (g) were,recorded. Line x Tester analysis was carried
out according to Kempthorne (1957). The heterosis was estimated in terms of three parameters, i.e.
relative heterosis, heterobeltiosis and standard heterosis. The estimates of general and specific
combining ability and their yariances were obtained by using covariance of half sibs and full sibs. The
relative importance of general and specific combining ability can be assessed by estimating the
components of variance and expressed in the ratio 20° gca / 20° gca + o° sca (Baker, 1978).

3. RESULTS AND:DISCUSSION

Analysis.of variance for combining ability of 12 quantitative traits under study is represented in Tablel.
The results revealed that variance due to females (lines) was highly significant for all characters under
study except for days to maturity and protein content while variance due to males (testers) and female

x male interaction none of them were significant.



Table 1. Analysis of variances for combining ability for grain yield and yield component traits in maize (Zea mays L.)

Days to | Days to Plant PIacEearLent Davs to Ear Ear Kernel A Lnfber Test Protein Kernel
Source d.f. 50% 50% Height ; yS | Length Girth Rows Weight Content | Yield per
Tasseling | Silking (cm) Height Maturity (cm) (cm) Ear’ Kernells (9) (%) Plant (g)
(cm) Row’
Replications 1 0.65 0.03 314.29 166.23 1.10 10.97* 1.68 0.07 27.86 84.39* 247.37* | 2709.59**
Treatments 76 2.43** 3.09** 651.64** 308.87** 2.43* 4.27* 2.59** 3.48** 30.07** 33.64* 6.35 952.33**
Parents 26 3.12% 3.90** 891.81** 399.39** 0.12 7.11% 3.67** 4.92%* 49.72** 34.80** 5.71 1215.62**
Lines 24 3.36** 4.15% 952.42** 420.83** 0.13 7.43** 3.74% 5.14** 53.68** 34.61* 6.03 1290.52**
Testers 1 0.25 1.00 225.00 225.00 0.00 3.61 0.56 1.00 0.09 39.06 1.69 544.52
Lines vs. 1 0.03 1.00 104.04 59.26 0.04 301 5.22 3.72 4.26 35.20 2.04 89.08
Testers
Crosses 49 1.74 2.33 451.58** 247.39* 2.72* 2.53 0.90 1.93 9.84 31.56** 6.05 598.05*
Pﬂ;g:isd‘s’s' 1 | 18.35% | 10.28* | 4210.06* | <967.84* | .48.21* | 15.75% | 57.55% | 42.49% | 510.23* | 105.27* | 37.40* |11466.46*
Error 76 1.37 1.62 148.17 92.88 0.40 1.63 0.99 1.78 13.52 14.99 6.61 381.28
Total 153 1.89 2.34 399.34 200:65 141 3.00 1.79 2.61 21.83 24.71 8.05 680.16

D.f. : Degrees of freedom ** Significant at 1% level * Significant at 5% level




Table 2. Estimates of genetic components of variance and proportional contribution of lines, testers and line x tester

interactions to total variance for different characters in maize (Zea mays L.)

o’gca

O'ZSCﬁ

20°gcal 20°gca +

Contribution of

Contribution of

Contribution of

Characters o’sca Lines (%) (female) testers (%) (male) L(;z;);;eit;ra(lg)
Days to 50% tasseling 0.0027 0.3572 0.0149 36.98 19.71 43.31
Days to 50% silking -0.0010 0.6678 -0.0030 44.42 5.04 50.54
Plant height (cm) 0.2972 171.2978* 0.0035 51.33 2.09 46.58
Ear placement height (cm) 0.3068 79.6152* 0.0076 29.21 26.33 44.46
Days to maturity 0.0275 0.0656 0g-0% 84.25 3.63 12.12
Ear length (cm) 0.0008 0.6084 " ¢ 52.16 0.00 47.84
Ear girth (cm) 0.0011 0.2266 g 0096 55.26 0.17 44.58
Kernel rows ear™ 0.0048 0.3320 0.0508 52.20 7.90 39.90
Number of kernels row™ -0.0034 2.0%g -0.0033 43.27 6.50 50.23
Test weight (g) -0.0004 G -0-0001 49.74 1.23 49.03
Protein content (%) -0-0033 L S -0.0062 45.74 3.01 51.26
Kernel yield per plant (g) A 1918483+ -0.0184 36.99 3.99 59.02




The parents vs. hybrids mean sum of squares were found to be significant for all the twelve characters
under study which suggested the presence of considerable amount of heterosis in crosses for majority
of the characters (Table 1). The nature of gene action determines the choice of an efficient breeding
method for incorporation of concerned genes into new materials. The ratio of gca variance to total
genetic variance was low indicating the predominance of non additive gene action for all the

characters under study (Table 2).

The proportional contribution of lines, testers and their interaction to total hybrid variances for the
twelve characters are represented in Table 2. The contribution towards total hybrid variance was
found to be higher from females (lines) than males (testers) for all the 12 characters under study. The
proportional contribution of Line x Tester interaction to the total variance was higher than that of males
for all the 12 characters. Whereas, the contribution of the Line x Tester interaction was higher than
that of females for days to 50% tasseling, days to 50%.silking, €ar placement height, number of
kernels row™, protein content and kernel yield per plant, but was.lower than that of females for plant
height, days to maturity, ear length, ear girth, kernel rows ear*.and test weight. This indicates that
specific cross combinations interact significantly to develop the per se values for important characters

of kernel yield.

The general combining ability effects of parents for all the characters studied are represented in Table
3. Out of the 25 lines in the present investigation, significant gca effects in desirable direction were
recorded by the line PDM3FE foridaysto 50% tasseling, lines PDM3F and PDM5F for days to 50%
silking, lines PDM6F, PDM1730 and PDM1733 for plant height, the line PDM1729 for ear placement
height, the line PDM1732 for ear length, test weight and kernel yield per plant, the line PDM5F for ear
girth, the:line PDM1733 for protein content and kernel yield per plant. Nine lines were found to be
good general combiners for days to maturity. Whereas, the tester BML6 recorded significant gca
effects in desirable direction for days to 50% tasseling, ear placement height and days to maturity.
This combining ability is not fixed property of the line but it depends upon the tester population used
(Rissi and Hallauer, 1991).

The results of specific combining ability effects of crosses for all the traits studied are represented in

Table 4. Among the fifty 50 combinations, the cross PDM7M x BML7 recorded significant sca effects



Table 3. Estimates of general combining (gca) effects of lines and testers for different characters in maize (Zea mays L.)

Ear

Days to Days to Plant Placement | Days to Ear Ear Girth Kernel Number of Test Protein Kernel
Parents 50% 50% Height Height Maturity Length (cm) Rowls Kernells Weight Content | Yield per
Tasseling Silking (cm) (cm) (cm) Ear’ Row" (9) (%) Plant (g)
LINES

PDM1M -0.86 -0.99 5.20 4.70 2.42** 0.16 0.69* 0.33 -0.27 2.70 0.13 5.3
PDM1F 0.14 0.01 2.70 -0.30 0.67 0.37 0.12 -0.67 0.68 -0.30 0.53 -3.04
PDM3M -0.36 -0.99 -29.8** -4.05 -0.08 -1.29* -0.78* 0.03 -0.52 -4.43* -1.99* -15.87
PDM3F -1.11* -1.24* -9.8* 5.95 -0.08 -0.13 0.19 -0:l7 1.18 2.25 0.88 11.63
PDM4F 1.39** 1.26* 6.45 5.95 0.42 -0.48 -0,78* 0.63 1.58 -5.88** -0.98 -10.71
PDM5F -0.86 -1.24* 5.20 4.70 2.17** -1.09 0.77* -0:22 -0.72 3.37 0.43 2.96
PDM6M -0.11 0.26 2.70 3.45 -0.08 -0.18 -0.06 0.93 0.73 -0.83 0.88 1.79
PDM6F -0.11 1.01 13.95** 4.70 0.67 0.21 0.17 0.33 1.23 -0.13 1.3 1.79
PDM7M 0.39 0.26 -13.55** -7.80 0.67 0.82 -1.16%* -1.77% 1.13 0.22 0.92 -11.29
PDM7F -0.61 -0.99 6.45 -1.55 -0.08 0.32 0.67* -0.07 0.48 -0.65 0.8 6.63
PDM9M -0.86 -0.24 1.45 -4.05 0.92* -0.69 0.44 0.88 -0.72 0.10 0.26 0.8
PDM1729 -0.11 0.01 6.45 10.95* 0.17 0.42 -0.03 0.63 2.18 -2.53 1.09 4.3
PDM1730 -0.11 -0.74 13.95** 8.45* -0.08 0.41 -0.61* 0.03 1.73 -4.00* 0.87 -12.87
PDM1732 0.39 0.01 7.70 -1.55 0.42 1.97* -0.31 -1.42%* -0.72 7.67* 0.49 24.79*
PDM1733 -0.11 -0.24 15.20** 7.20 1.67* 1:06 0.44 -0.07 1.13 3.40 2.01* 23.96*
PDM1734 0.39 0.51 -1.05 -1.55 0.42 0.12 -0.26 0.13 0.53 -1.35 -0.88 -2.71
PDM1735 0.39 0.76 -3.55 -12.80** -0.83* -0.69 0.52 0.93 -1.62 -1.80 -1.23 -7.87
PDM1736 0.64 1.01 -9.8* -6.55 1.58** 0.24 -0.46 -0.75 -2.92* 1.10 -3.2% 6.3
PDM1737 0.14 0.01 1.45 -5.30 -1.08** 0.96 -0.16 -0.47 1.78 2.02 0.56 7.79
PDM1738 -0.36 -0.49 1.45 7.20 -1.08** -0.23 0.37 0.63 -1.02 -1.83 -0.91 -5.37
PDM1739 0.39 0.51 8.95 -4.05 -1.33* 0.26 -0.08 -0.57 -2.22 2.22 -1.35 1.3
PDM1740 0.14 0.01 -19.80** -1.55 -1.08** -1.84 -0.21 0.83 -3.27* -0.38 -0.62 -16.21
PDM1741 0.14 0.76 -9.80* -1.55 -1.08** -0.54 0.37 0.18 -1.27 0.07 -1.03 -7.29
PDM1742 0.39 0.26 -8.55 -1.55 -1.08** -0.79 -0.21 0.53 0.43 -1.23 0.59 -9.21
PDM1743 0.64 0.51 6.45 -9.05* -1.08** 0.62 0.34 -0.77 0.53 0.22 0.42 3.13
CDat5% 1.29 1.47 13.24 11.49 1.05 1.59 0.86 1.40 3.48 4.87 2.792 26.85
CDatl% 1.72 1.96 17.66 15.31 1.40 2.12 1.14 1.86 4.64 6.50 3.7226 35.80
S.Em#+ 0.64 0.73 6.59 5.71 0.52 0.79 0.43 0.69 1.73 2.42 1.389 13.35




Table 3 (cont.)

Days to Days to Plant Ear Days to Ear Ear Girth Kernel Number:of Test Protein Kernel
TESTERS 50% 50% Height |Placement Maturit Length Rows Kernels Weight Content | Yield per
Tasseling | Silking (cm)  |Height (cm) | VUMY (cm) (cm) Ear® Row™ (9) (%) Plant (g)
BML6 -0.41%* -0.24 2.15 5.65** -0.22* -0.01 0.03 0.27 0.56 -0.44 -0.3 3.42
BML7 0.41** 0.24 -2.15 -5.65** 0.22* 0.01 -0.03 -0.27 -0.56 0.44 0.3 -3.42
CD at 5% 0.37 0.42 3.75 3.25 0.30 0.45 0.24 0.39 0.98 1.38 0.79 7.59
CDat 1% 0.49 0.55 4.99 4.33 0.39 0.60 0:32 0.53 1.31 1.84 1.05 10.13
S.Emz+ 0.18 0.21 1.86 1.62 0.15 0.22 0.12 0.20 0.49 0.69 0.39 3.78

** Significant at 1% level* Significant at 5% level




Table 4. Estimates of specific combining ability (sca) effects of hybrids for different characters in maize (Zea mays L.)

Days to Days to Pl_ant Ear Days to Ear E_ar Kernel Number of Tgst Protein Kernel
S. Crosses 50% 50% Height Plgcement Maturity Length Girth Rowls Kerne:lls Weight | Content | Yield per
No. Tasseling Silking (cm) Height (cm) (cm) (cm) Ear Row (9) (%) Plant (g)
1. PDM1M x BML6 -0.34 -0.51 4.10 5.60 0.22 -0.14 0.22 0.73 1.44 -4.31 0.81 1.08
2. PDM1M x BML7 0.34 0.51 -4.10 -5.60 -0.22 0.14 -0:22 -73.00 -1.44 4.31 -0.81 -1.08
3. PDM1F x BML6 -0.34 -0.01 -0.90 10.60 -0.53 -0.64 0.45 0.33 0.09 -0.06 -0.09 7.08
4. PDM1F x BML7 0.34 0.01 0.90 -10.60 0.53 0.64 -0.45 -0.33 -0.09 0.06 0.09 -7.08
5. PDM3M x BML6 -0.34 -0.51 29.10** 14.35* -0.28 1.61* 1.15% 0.43 2.79 4.26 1.69 26.58
6. PDM3M x BML7 0.34 0.51 -29.10** -14.35* 0.28 -1.61* | -1.15** -0.43 -2.79 -4.26 -1.69 -26.58
7. PDM3F x BML6 -0.09 -0.26 1.60 1.85 0.72 1.26 -0.13 -0.37 0.79 1.64 0.72 14.41
8. PDM3F x BML7 0.09 0.26 -1.60 -1.85 -0.72 -1.26 0.13 0.37 -0.79 -1.64 -0.72 -14.41
9. PDMA4F x BML6 0.41 0.74 -14.65* -8.15 -0.78 -1.09 -0.30 1.03 -1.61 -4.24 -1.25 -24.59
10. | PDM4F x BML7 -0.41 -0.74 14.65* 8.15 0:78 1.09 0.30 -1.03 1.61 4.24 1.25 24.59
11. | PDM5F x BML6 0.16 0.24 4.10 0.60 -0.03 -0.09 0.30 -0.02 -0.21 1.51 2 -2.59
12. | PDM5F x BML7 -0.16 -0.24 -4.10 -0.60 0.03 0.09 -0.30 0.02 0.21 -1.51 -2 2.59
13. | PDM6M x BML6 0.41 0.24 -0.90 -5.65 -0.28 -0.59 0.02 -0.27 -1.06 -0.99 -0.74 1.91
14. | PDM6M x BML7 -0.41 -0.24 0.90 5..65 0.28 0.59 -0.02 0.27 1.06 0.99 0.74 -1.91
15. | PDM6Fx BML6 -0.59 -1.01 -4.65 0.60 -0.53 0.51 0.00 -0.47 1.14 -2.49 -1.79 -5.42
16. | PDM6F x BML7 0.59 1.01 4.65 -0.60 0.53 -0.51 0.00 0.47 -1.14 2.49 1.79 5.42
17. | PDM7M x BML6 1.41* 1.74* -19.65** -6.90 0:47 -1.39 -0.73 -0.17 -2.26 -4.74 -2.35 -25.67
18. | PDM7M x BML7 -1.41* -1.74* 19.65** 6.90 -0.47 1.39 0.73 0.17 2.26 4.74 2.35 25.67
19. | PDM7F x BM 6 0.41 -0.01 -745 -5.65 -0.28 -0.19 0.25 0.73 -1.41 0.74 -0.11 2.75
20. | PDM7F x BML7 -0.41 0.01 7.15 5.65 0.28 0.19 -0.25 -0.73 141 -0.74 0.11 -2.75
21. | PDM9M x BML6 0.16 0.24 2.85 -0.65 -0.28 -0.69 0.27 0.08 -1.11 -0.06 0.35 -7.09
22. | PDM9M x BML7 -0.16 -0.24 -2.85 0.65 0.28 0.69 -0.27 -0.08 1.11 0.06 -0.35 7.09
23. | PDM1729 x BML6 0.41 0.49 17.85** 11.85* 0.47 0.81 -0.20 -0.17 2.49 -0.94 0.79 6.75
24. | PDM1729 x BML7 -0.41 -0.49 -17.85% -11.85* -0.47 -0.81 0.20 0.17 -2.49 0.94 -0.79 -6.75
25. | PDM1730 x BML6 -1.09 -1.26 2.85 4.35 -0.78 0.31 0.12 -0.17 1.74 3.04 1.67 10.58
26. | PDM1730 x BML7 1.09 1.26 -2.85 -4.35 0.78 -0.31 -0.12 0.17 -1.74 -3.04 -1.67 -10.58
27. | PDM1732 x BML6 -0.09 -0.01 6.60 -0.65 0.22 0.66 0.12 -0.32 -0.61 4.76 0.23 15.25
28. | PDM1732 x BML7 0.09 0.01 -6.60 0.65 -0.22 -0.66 -0.12 0.32 0.61 -4.76 -0.23 -15.25
29. | PDM1733 x BML6 -0.59 -0.26 -0.90 8.10 -0.53 0.76 0.07 0.53 2.64 -1.46 0.08 0.41
30. | PDM1733 x BML7 0.59 0.26 0.90 -8.10 0.53 -0.76 -0.07 -0.53 -2.64 1.46 -0.08 -0.41
31. | PDM1734 x BML6 0.41 0.99 -7.15 -3.15 0.22 -1.29 0.37 1.53* -1.66 -3.71 -2.06 -10.92




Table 4 (cont.)

Days to Days to Plant Ear Davs to Ear Ear Kernel Nur:fber Test Protein Kernel
S. Crosses 50% 50% Height | Placement M { it Length | Girth Rows Kernels Weight | Content | Yield per
No. Tasseling | Silking (cm) |Height (cm) atunty (cm) (cm) Ear? Row- (9) (%) Plant (g)
32. PDM1734 x BML7 -0.41 -0.99 7.15 3.15 -0.22 1.29 -0.37 -1.53* 1.66 3.71 2.06 10.92
33. PDM1735 x BML6 -0.59 -0.76 -2.15 -4.40 0.47 -0.49 -0.90* -0.87 -1.51 -3.61 -0.34 -20.42
34. PDM1735 x BML7 0.59 0.76 2.15 4.40 -0.47 0.49 0.90*% 0.87 1.51 3.61 0.34 20.42
35. PDM1736 x BML6 -0.34 -0.51 -18.40** -15.65** 0.22 0.83 0.02 0.05 -0.81 1.79 -0.58 18.41
36. PDM1736 x BML7 0.34 0.51 18.40** 15.65** -0.22 -0.83 -0.02 -0.05 0.81 -1.79 0.58 -18.41
37. PDM1737 x BML6 -0.84 -1.01 -2.15 -4.40 0.22 0.66 0.07 -0.67 1.99 0.71 -0.05 15.25
38. PDM1737 x BML7 0.84 1.01 2.15 4.40 -0.22 -0.66 -0.07 0.67 -1.99 -0.71 0.05 -15.25
39. PDM1738 x BML6 -0.84 -0.51 -4.65 -1.90 0.22 0.26 -0.60 0.03 -0.71 -0.14 -0.15 -8.59
40. PDM1738 x BML7 0.84 0.51 4.65 1.90 -0.22 -0.26 0.60 -0.03 0.71 0.14 0.15 8.59
41. PDM1739 x BML6 0.91 1.49* 0.35 -5.65 -0.03 -0.44 -0.05 -0.17 -2.71 3.01 -2.2 -6.25
42. PDM1739 x BML7 -0.91 -1.49* -0.35 5.65 0.03 0.44 0.05 0.17 2.71 -3.01 2.2 6.25
43. PDM1740 x BML6 0.16 -0.01 4.10 1.85 0.22 0.36 -0.43 -0.97 -0.76 3.76 1.55 -1.42
44, PDM1740 x BML7 -0.16 0.01 -4.10 -1.85 -0.22 -0.36 0.43 0.97 0.76 -3.76 -1.55 1.42
45, PDM1741 x BML6 1.16 1.24 6.60 1.85 0.22 -0.84 -0.70 -1.12 -0.36 -1.94 0.23 -18
46. PDM1741 x BML7 -1.16 -1.24 -6.60 -1.85 -0.22 0.84 0.70 1.12 0.36 1.94 -0.23 18
47. PDM1742 x BML6 -0.09 -0.26 10.35 11.85* 0.22 -0.19 0.62 0.53 1.34 0.96 1.86 6.91
48. PDM1742 x BML7 0.09 0.26 -10.35 -11.85* -0.22 0.19 -0.62 -0.53 -1.34 -0.96 -1.86 -6.91
49. PDM1743 x BML6 0.16 -0.51 -7.15 -10.65 0.22 0.11 -0.03 -0.17 0.34 2.51 -0.28 3.58
50. PDM1743 x BML7 -0.16 0.51 7.15 10.65 -0.22 -0.11 0.03 0.17 -0.34 -2.51 0.28 -3.58
C.D. at 5% 1.83 2.08 18.73 16.24 1.48 2.25 1.21 1.97 4.92 6.89 3.95 37.98
C.D.at 1% 2.43 2.77 24.97 21.66 1.97 3.00 1.61 2.63 6.57 9.19 5.26 50.63
S.Emz+ 0.91 1.03 9.32 8.08 0.74 1.12 0.60 0.98 2.45 3.43 1.96 18.89

** Significant at 1% level* Significant at 5% level




Table 5. Average heterosis, heterobeltiosis and standard heterosis for grain yield and yield contributing characters in maize

(Zea mays L.)

Days to 50% Tasseling

Days to 50% Silking

Plant Height (cm)

Crosses Average o Standar_d Average o Standar_d b verage o Standar_d
Heterosis | Heterobeltiosis Heterosis Heterosis | Heterobeltiosis Heterosis Heteroais Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1M x BML6 -5.68* -5.68* -5.68* -5.49* -5.49 -4.44 10.08 5.97 14.52*
PDM1M x BML7 -1.71 -2.27 -2.27 -1.11 -2.2 -1.11 7.32 6.45 6.45
PDM1F x BML6 -3.41 -3.41 -3.41 -2.2 -2.2 -1.11 15.25* 1.49 9.68
PDM1F x BML7 0.57 0.00 0.00 0 -1.1 0.00 19.64* 9.84 8.06
PDM3M x BML6 -4.55 -4.55 -4.55 -5.49* -5.49 -4.44 17.54* 0 8.06
PDM3M x BML7 -0.57 -1.14 -1.14 -1.11 -2.2 -1.11 -22.22*% -31.15% -32.26**
PDM3F x BML6 -6.21** -6.74* -5.68* -6.01* -6.52* -4.44 0.79 -4.48 3.23
PDM3F x BML7 -3.41 -4.49 -3.41 -2:76 -4.35 -2.22 0.83 0 -1.61
PDMA4F x BML6 0 -1.11 1.14 1.64 1.09 3.33 1.59 -4.48 3.23
PDMA4F x BML7 0.56 -1.11 1.14 0.55 -1.09 1.11 23.33** 21.31** 19.35%*
PDMS5F x BML6 -6.15** -7.69%* -4.55 -6.45* -8.42** -3.33 16.39* 5.97 14.52*
PDMS5F x BML7 -4.49 -6.59* -3.41 -5.43* -8.42** -3.33 13.79 8.2 6.45
PDM6M x BML6 -2.82 -3.37 -2.27 -1.64 -2.17 0.00 7.09 1.49 9.68
PDM6M x BML7 -2.27 -3.37 -2.27 -0.55 -2.17 0.00 10.74 9.84 8.06
PDM6Fx BML6 -2.89 -4.55 -4.55 -1.11 -2.2 -1.11 5.97 5.97 14.52*
PDMG6F x BML7 2.33 1.15 0.00 5.62* 5.62 4.44 14.06* 8.96 17.74*
PDM7M x BML6 2.30 1.14 1.14 2.2 2.2 3.33 -21.17%* -22.86** -12.90*
PDM7M x BML7 -1.73 -2.3 =3.41 -3.33 -4.4 -3.33 3.82 -2.86 9.68
PDM7F x BM 6 -2.86 -3:41 -3.41 -3.87 -4.4 -3.33 0.75 0 8.06
PDM7F x BML7 -2.3 2.3 -3.41 -1.68 -2.22 -2.22 11.81 7.58 14.52*
PDM9M x BML6 -2.33 -4.55 -4.55 -1.11 -2.2 -1.11 6.15 2.99 11.29
PDM9M x BML7 -0.58 -2.3 -3.41 0 0 -1.11 4.84 3.17 4.84
PDM1729 x BML6 -1.71 -2.27 -2.27 -0.55 -1.1 0.00 26.23** 14.93* 24.19**
PDM1729 x BML7 -1.15 -1.15 -2.27 -0.56 -1.11 -1.11 5.17 0 -1.61
PDM1730 x BML6 -4.6 -5.68* -5.68* -5.56* -6.59* -5.56* 1.37 -6.33 19.35%*
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Days to 50% Tasseling

Days to 50% Silking

Plant Height (cm)

Crosses Average o Standard Average o Standard Average o Standard
Heterosis Heterobeltiosis Heterosis Hetorosis Heterobeltiosis Heterdsis Cotarag Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1730 x BML7 2.89 2.3 1.14 2.25 2.25 1.11 0 -11.39 12.90*
PDM1732 x BML6 -2.27 -2.27 -2.27 -3.26 -4.3 -1.11 6.57 4.29 17.74*
PDM1732 x BML7 0.57 0.00 0.00 -1.1 -3.23 0.00 0.76 -5.71 6.45
PDM1733 x BML6 -2.89 -4.55 -4.55 -1.68 -3.3 -2.22 7.35 5.8 17.74*
PDM1733 x BML7 2.33 1.15 0.00 1.69 1.12 0.00 10.77 4.35 16.13*
PDM1734 x BML6 0.58 -1.14 -1.14 2.79 1.1 2.22 -5.88 -7.25 3.23
PDM1734 x BML7 1.16 0 -1.14 0.56 0 -1.11 4.62 -1.45 9.68
PDM1735 x BML6 -2.86 -3.41 -3.41 -2.2 -2.2 -1.11 19.27** -2.99 4.84
PDM1735 x BML7 2.3 2.3 1.14 3.33 2.2 3.33 26.21** 6.56 4.84
PDM1736 x BML6 -1.15 -2.27 -2.27 -0.55 -1.1 0.00 -20.00** -23.29** -9.68
PDM1736 x BML7 2.89 2.3 1.14 3.91 3.83 3.33 2.99 -5.48 11.29
PDM1737 x BML6 -8.70** -12.50** -4.55 -9.38** -13.86** -3.33 11.67 0 8.06
PDM1737 x BML7 -2.73 -7.29** 1.14 -3.16 -8.91** 2.22 17.54* 9.84 8.06
PDM1738 x BML6 -5.14* -5.68* -5.68* -3.83 -4.4 -3.33 1.54 -1.49 6.45
PDM1738 x BML7 1.15 1.15 0.00 1.12 112 0.00 9.68 7.94 9.68
PDM1739 x BML6 0 0 0.00 2.76 2.2 3.33 2.9 0 14.52*
PDM1739 x BML7 -1.71 -2.27 -2.27 -1.68 -2.22 -2.22 4.55 -2.82 11.29
PDM1740 x BML6 -2.82 -3.37 =2.27 -3.26 -4.3 -1.11 -6.15 -8.96 -1.61
PDM1740 x BML7 -1.14 -2.25 -1.14 -1.1 -3.23 0.00 -9.68 -11.11 -9.68
PDM1741 x BML6 -1.68 -3.3 0.00 0.54 -1.06 3.33 10 -1.49 6.45
PDM1741 x BML7 -4.49 -6.59* -3.41 -2.73 -5.32 -1.11 3.51 -3.28 -4.84
PDM1742 x BML6 -2.27 -2.27 -2.27 -2.2 -2.2 -1.11 7.94 1.49 9.68
PDM1742 x BML7 0.57 0 0.00 1.11 0 1.11 -3.33 -4.92 -6.45
PDM1743 x BML6 1.16 -1.14 -1.14 0.56 -2.2 -1.11 -0.74 -1.47 8.06
PDM1743 x BML7 2.92 1.15 0.00 5.14* 3.37 2.22 10.08 4.41 14.52*
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Ear Placement Height (cm)

Days to Maturity

Ear Length (cm)

Crosses Average o Standar_d Average o Standar_d Average o Standar_d
Heterosis | Heterobeltiosis Heterosis Heterosis | Heterobeltiosis Heterosis Heteroais Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1M x BML6 28.00** 14.29 33.33* 3.47** 3.47* 3.47* 0.4 -5.26 2.44
PDM1M x BML7 4.55 4.55 -4.17 3.47** 3.47* 347 -4.44 -5.84 4.88
PDM1F x BML6 52.38** 14.29 33.33* 1.24* 0.99 0.99 2.93 1.65 0.00
PDM1F x BML7 5.56 -13.64 -20.83 2.73** 2.48** 2.48** 5.43 -0.73 10.57
PDM3M x BML6 48.84** 14.29 33.33* 0.5 0.5 0.50 21.70* 9.32 4.88
PDM3M x BML7 -1.51 -27.27 -33.33* 1.49%* 1.49* 1.49** -16.02 -29.20* -21.14*
PDM3F x BML6 29.17* 10.71 29.17* 1.49%* 1.49*% 1.49** 25.11* 16.1 11.38
PDM3F x BML7 19.05 13.64 4.17 0.5 0.5 0.50 -5.88 -18.25 -8.94
PDMA4F x BML6 12.5 -3.57 12.50 0.5 0.5 0.50 3.29 -6.78 -10.57
PDMA4F x BML7 38.10* 31.82 20.83 2.48** 2.48** 2.48* 13.79 -3.65 7.32
PDMS5F x BML6 20 7.14 25.00 2.97%* 2.97* 2.97* 10.68 -3.39 -7.32
PDMS5F x BML7 13.64 13.64 4.17 3.47** 3.47* 3.47* 3.11 -15.33 -5.69
PDM6M x BML6 0 -3.57 12.50 0.5 0.5 0.50 -4.84 -9.23 -4.07
PDM6M x BML7 12.5 3.85 12.50 1.49** 1.49* 1.49** -2.62 -5.11 5.69
PDM6Fx BML6 9.09 7.14 25.00 0.99 0.99 0.99 16.67 12.71 8.13
PDMG6F x BML7 2.04 -7.41 4.17 2.48%* 2.48** 2.48* -0.4 -10.22 0.00
PDM7M x BML6 -20 -21.43 -8.33 1.98* 1.98* 1.98** -4 -9.09 -2.44
PDM7M x BML7 -6.12 -14.81 -4.17 1.49%* 1.49* 1.49* 10.04 8.03 20.33*
PDM7F x BM 6 0 -10.71 4.17 0.5 0.5 0.50 -1.55 -9.29 3.25
PDM7F x BML7 13.64 13.64 4.17 1.49%* 1.49* 1.49* -5.42 -6.43 6.50
PDM9M x BML6 4 -7.14 8.33 1.49%* 1.49* 1.49* -0.88 -5.08 -8.94
PDM9M x BML7 0 0 -8.33 2.48** 2.48** 2.48* 2.86 -8.03 2.44
PDM1729 x BML6 39.62** 32.14* 54.17** 1.99* 1.49* 1.49* 22.67* 16.95 12.20
PDM1729 x BML7 -2.13 -8 -4.17 1.49%* 0.99 0.99 0 -10.95 -0.81
PDM1730 x BML6 6.45 :2.94 37.50** 0 0 0.00 2.31 -6.34 8.13
PDM1730 x BML7 -10.71 =26.47* 4.17 1.98** 1.98* 1.98** -8.96 -10.56 3.25
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Ear Placement Height (cm)

Days to Maturity

Ear Length (cm)

Crosses Average o Standard Average o Standard Average o Standard
Heterosis Heterobeltiosis Heterosis Hetorosis Heterobeltiosis Heterdsis Cotarag Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1732 x BML6 -5.26 -6.9 12.50 1.49* 1.49* 1.49* 19.69* 11.76 23.58*
PDM1732 x BML7 -9.8 -20.69 -4.17 1.49** 1.49* 1.49** 1.83 1.46 13.01
PDM1733 x BML6 28.30* 21.43 41.67* 1.98** 1.98* 1.98* 17.55 13.39 17.07
PDM1733 x BML7 -2.13 -8.00 -4.17 3.47* 3.47* 3.47% -2.27 -5.84 4.88
PDM1734 x BML6 -5.45 -7.14 8.33 1.49** 1.49*% 1.49** -9.16 -14.29 -7.32
PDM1734 x BML7 -2.04 -11.11 0.00 1.49** 1.49* 1.49** 3.7 2.19 13.82
PDM1735 x BML6 7.69 -25 -12.50 0.5 0.5 0.50 20 -3.39 -7.32
PDM1735 x BML7 21.21 -9.09 -16.67 0 0 0.00 18.66 -9.49 0.81
PDM1736 x BML6 -28.30* -32.14* -20.83 -0.5 -0.5 -0.50 1.11 -10.2 10.98
PDM1736 x BML7 14.89 8 12.50 -0:5 -0.5 -0.50 -16.96* -21.05* -2.44
PDM1737 x BML6 4.35 -14.29 0.00 0 0 0.00 28.51** 20.34 15.45
PDM1737 x BML7 15 4.55 -4.17 0 0 0.00 7.5 -5.84 4.88
PDM1738 x BML6 11.11 7.14 25.00 0 0 0.00 -1.56 -8.7 2.44
PDM1738 x BML7 12.5 3.85 12.50 0 0 0.00 -12 -12.32 -1.63
PDM1739 x BML6 -23.81* -31.43* 0.00 -0.25 -0.5 -0.50 4.2 3.33 0.81
PDM1739 x BML7 -15.79 -31.43* 0.00 0.25 0 0.00 3.5 -2.92 8.13
PDM1740 x BML6 1.82 0 16.67 0 0 0.00 -7.88 -9.76 -9.76
PDM1740 x BML7 -10.2 -18.52 -8.33 0 0 0.00 -20.00* -24.09* -15.45
PDM1741 x BML6 24.44 0 16.67 0.25 0 0.00 -1.75 -5.08 -8.94
PDM1741 x BML7 12.82 0 -8.33 0.25 0 0.00 4.45 -5.84 4.88
PDM1742 x BML6 33.33* 14.29 33.833* 0 0 0.00 -2.52 -3.33 -5.69
PDM1742 x BML7 -14.29 <18.18 -25.00 0 0 0.00 -6.61 -12.41 -2.44
PDM1743 x BML6 -29.82* -31.03* -16.67 0 0 0.00 8.57 4.72 8.13
PDM1743 x BML7 -5.88 -17.24 0.00 0 0 0.00 -0.76 -4.38 6.50
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Ear Girth(cm)

Kernel Rows Ear?

Number of Kernels Row™

Crosses Average o Standar_d Average o Standar_d Average o Standar_d
Heterosis | Heterobeltiosis Heterosis Heterosis | Heterobeltiosis Heterosis Heteroais Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1M x BML6 16.02* 11.24 5.69 13.67 6.76 12.86 32.60* 18.5 3.44
PDM1M x BML7 8.92 1.77 2.14 2.99 0 -1.43 14.22 1.56 -10.31
PDM1F x BML6 8.21 7.81 3.20 0.7 -2.7 2.86 18.56 16.93 2.06
PDM1F x BML7 -1.63 -3.9 -3.56 -4.35 -4.35 -5.71 12.7 10.51 -2.41
PDM3M x BML6 15.56* 7.12 1.78 17.83* 2.7 8.57 38.67** 22.83 7.22
PDM3M x BML7 -6.27 -15.25* -14.95* 11.29 0 -1.43 8.17 -4.67 -15.81
PDM3F x BML6 8.53 4.87 -0.36 1.43 -4.05 1.43 34.64* 21.65 6.19
PDM3F x BML7 6.97 0.71 1.07 6.67 4.35 2.86 22.08 9.73 -3.09
PDMA4F x BML6 3.01 -3.75 -8.54 18.84* 10.81 17.14* 18.93 13.78 -0.69
PDMA4F x BML7 4.28 -4.96 -4.63 3.76 0 -1.43 26.79* 20.62 6.53
PDMS5F x BML6 19.05* 12.36 6.76 6.62 -2.03 3.57 33.65* 10.24 -3.78
PDMS5F x BML7 10.6 1.77 2.14 6.87 1.45 0.00 2938 6.23 -6.19
PDM6M x BML6 5.9 4.12 -1.07 7.69 4.05 10.00 3.25 -4.67 -1.72
PDM6M x BML7 2.22 -2.13 -1.78 11.59 11.59 10.00 6.28 -1.33 1.72
PDM6Fx BML6 5.42 5.22 0.36 2.82 -1.35 4.29 26.98* 23.23 7.56
PDMG6F x BML7 2.18 -0.35 0.00 9.49 8.7 7.14 12.55 8.56 -4.12
PDM7M x BML6 -8.54 -9.74 -14.23* -9.86 -13.51 -8.57 2.39 -3.81 -4.47
PDM7M x BML7 -0.74 -4.61 -4.27 -8.03 -8.7 -10.00 14.29 7.96 7.22
PDM7F x BM 6 7.61 4.21 5.69 2.5 0.98 10.00 -2.35 12.36 -3.78
PDM7F x BML7 0.88 0.35 1.78 -7.75 -12.13 -4.29 3.04 -7.04 2.06
PDM9M x BML6 12.48 9.74 4.27 12.14 6.08 12.14 8.18 6.69 -6.87
PDM9M x BML7 4.85 -0.35 0:00 11.11 8.7 7.14 11.9 9.73 -3.09
PDM1729 x BML6 13.93 2.62 -2.49 7.8 2.7 8.57 50.67** 32.28* 15.46
PDM1729 x BML7 13.31 -0.35 0.00 10.29 8.7 7.14 22.49 700 -5.50
PDM1730 x BML6 -0.92 =2.54 -4.27 0 -1.35 4.29 15.71 5.88 11.34
PDM1730 x BML7 -5.73 -6.74 -6.41 2.13 0 2.86 -1.24 -9.15 -4.47
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Ear Girth(cm)

Kernel Rows Ear™

Number of Kernels Row™

Crosses Average o Standard Average o Standard Average o Standard
Heterosis Heterobeltiosis Heterosis Hetorosis Heterobeltiosis Heterdsis Cotarag Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1732 x BML6 12.94 3 -2.14 0 -12.16 -7.14 14.52 8.66 -5.15
PDM1732 x BML7 7.17 -4.61 -4.27 4.8 -5.07 -6.43 14.23 7.78 -4.81
PDM1733 x BML6 9.68 8.24 2.85 3.4 2.7 8.57 24.57* 20.66 12.37
PDM1733 x BML7 5.17 1.06 1.42 -4.23 -6.85 -2.86 -0.38 -2.95 -9.62
PDM1734 x BML6 4.27 3.31 0.00 13.1 10.81 17.14* -1.07 -9.74 -4.47
PDM1734 x BML7 -4.33 -6.03 -5.69 -8.57 -9.86 -8.57 6.19 -2.6 3.09
PDM1735 x BML6 17.57* 1.5 -3.56 18.40* 0 571 30.96 1.57 -11.34
PDM1735 x BML7 28.57** 8.51 8.90 33.33* 15.94 14.29 39.55* 7.78 -4.81
PDM1736 x BML6 -0.74 -2.53 -3.91 -5.07 -5.07 0.36 -9.19 -16.28 -13.40
PDM1736 x BML7 -4.11 -4.96 -4.63 -6.29 -9.46 -4.29 -7.89 -14.62 -11.68
PDM1737 x BML6 24.77* 3.75 -1.42 16.24 -8.11 -2.86 62.28** 28.74* 12.37
PDM1737 x BML7 18.95* -3.19 -2.85 28.57** 4.35 2.86 35.96* 7.39 -5.15
PDM1738 x BML6 1.48 0.37 -2.49 7.69 4.05 10.00 -1.98 -9.63 -6.53
PDM1738 x BML7 7.03 5.32 5.69 7.25 7.25 571 -1.43 -8.64 -5.50
PDM1739 x BML6 3.56 3.37 -1.78 -7.28 -9.09 0.00 -3.81 -5.51 -17.53
PDM1739 x BML7 1.09 -1.77 -1.42 -5.48 -10.39 -1.43 12.75 10.12 -2.75
PDM1740 x BML6 -2.92 -5.34 -5.34 -2.01 -2.67 4.29 -6.92 -11.39 -14.43
PDM1740 x BML7 0.18 0 0.36 11.11 6.67 14.29 -5.95 -9.96 -13.06
PDM1741 x BML6 1.12 0.37 -3.20 -4.83 -6.76 -1.43 15.68 7.48 -6.19
PDM1741 x BML7 8.14 6.03 6.41 10.71 9.15 10.71 13.26 4.67 -7.56
PDM1742 x BML6 11.24 7.49 2.14 12.86 6.76 12.86 16.51 12.45 5.50
PDM1742 x BML7 -1.69 <7.45 -7.12 5.19 2.9 1.43 1.51 -1.47 -7.56
PDM1743 x BML6 9.4 6.74 1.42 -3.5 -6.76 -1.43 14.4 11.61 241
PDM1743 x BML7 6.34 1.06 1.42 -1.45 -1.45 -2.86 6.87 4.87 -3.78
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Test Weight (g)

Protein Content (%)

Kernel Yield per Plant (g)

Crosses Average o Standar_d Average o Standar_d Average o Standar_d
Heterosis | Heterobeltiosis Heterosis Heterosis | Heterobeltiosis Heterosis Heteroais Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1M x BML6 -6.38 -11.85 -6.84 3.98 -7.56 1.82 23.71 10.48 6.43
PDM1M x BML7 13.59 9.36 24.87 -12.05 -16.69 -8.23 2.36 2.28 -1.46
PDM1F x BML6 5.81 4.29 -2.67 16.07 13 -3.15 26.15 16.28 4.39
PDM1F x BML7 -1.71 -11.84 0.67 16.4 6.15 4.58 -7.55 -10.64 -14.04
PDM3M x BML6 -2.98 -9.83 -2.00 8.69 4.6 =10.35 82.57* 45.56* 10.23
PDM3M x BML7 -34.98* -36.55** -27.55* -30.02 -36.87 -37.80 -18.43 -40.12* -42.40*
PDM3F x BML6 22.34 19.5 11.52 38.52 26.45 8.38 63.17** 63.01** 23.68
PDM3F x BML7 1.89 -9.36 3.51 18.25 1.6 0.10 7.39 -3.95 -7.60
PDMA4F x BML6 -27.20* -30.59* -35.23* -16.02 -17.71 -29.47 5.75 -7.72 -30.12
PDMA4F x BML7 -3.44 -15.94 -4.01 11.89 2.65 1.13 40.23* 11.25 7.02
PDMS5F x BML6 39.13** 23.08 14.86 57.18 35.94 16.51 73.00** 33.59 1.17
PDMS5F x BML7 15.8 -5.7 7.68 3 -15.81 -17.05 45.11* 3.65 -0.29
PDM6M x BML6 -2.89 -4.81 -7.51 17.87 9.6 -6.06 22.34 10.22 4.09
PDM6M x BML7 -3.48 -10.67 2.00 32.91 16.16 14.44 -0.61 -1.52 -5.26
PDM6Fx BML6 4.67 -3.76 -10.18 2.95 2.47 -12.17 14.98 3.73 -2.34
PDMG6F x BML7 13.62 -4.24 9.35 40.57 30.87 28.93 6.29 5.17 1.17
PDM7M x BML6 -9.99 -10.55 -16.53 5.67 -8.4 -21.49 -18.61 -25.95 -31.58
PDM7M x BML7 14.4 3.36 18.03 61.89* 32.62 30.66 13.95 11.7 7.46
PDM7F x BM 6 3.68 1.54 -1.17 19.51 16.04 -0.54 20.72 3.9 9.07
PDM7F x BML7 -8.45 -15.2 -3.17 19.88 9.05 7.44 -2.32 -6.41 -1.75
PDM9M x BML6 3.78 1.9 -1.34 -8.78 -24.41 -1.43 25.39 24.91 -4.68
PDM9M x BML7 -3.32 <10.67 2.00 -14.7 -25.13 -2.37 17.97 5.78 1.75
PDM1729 x BML6 -10.56 -14.03 -13.02 35.72 29.67 11.14 46.52* 45.95* 10.53
PDM1729 x BML7 -10.7 -15.79 -3.84 14.88 2.95 1.43 8.2 -3.64 -7.31
PDM1730 x BML6 -6.93 214.52 -4.67 24 13.07 17.64 7.48 -8.65 -1.17
PDM1730 x BML7 -30.92* -31.73** -22.04 -10.56 -12.93 -9.41 -27.32 -31.35* -25.73
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Test Weight (g)

Protein Content (%)

Kernel Yield per Plant (g)

Crosses Average o Standard Average o Standard Average o Standard
Heterosis Heterobeltiosis Heterosis Hetorosis Heterobeltiosis Heterdsis Cotarag Heterobeltiosis | Heterosis
DHM117 DHM117 DHM117
PDM1732 x BML6 42.44** 35.54** 40.07** 43.69 16.22 -0.39 64.17** 51.22** 35.96*
PDM1732 x BML7 2.23 -2.63 11.19 33.42 2.55 1.03 10.92 7.29 3.21
PDM1733 x BML6 9.39 6.43 5.01 30.75 29.39 13.26 48.75** 37.95 22.22
PDM1733 x BML7 10.59 3.07 17.70 26.3 19.26 17.50 25 20.07 15.50
PDM1734 x BML6 -16.12 -19.44 -18.36 -22.97 -25.76 =36.37 -3.65 -18.28 -11.11
PDM1734 x BML7 1.47 -4.24 9.35 23.7 11.76 10.10 -0.43 -6.19 2.04
PDM1735 x BML6 6.52 -13.77 -19.53 -3.99 -10.42 -22.97 25.3 0.39 -23.98
PDM1735 x BML7 25.05 -5.85 7.51 3.53 -8.95 -10.30 49.28* 10.03 5.85
PDM1736 x BML6 7.91 0.93 8.18 -41.07 -45.8 -44.65 37.84* 20.06 22.52
PDM1736 x BML7 -10.41 -13.16 -0.83 -27:59 -28.86 -27.35 -15.04 -17.48 -15.79
PDM1737 x BML6 30.17* 15.38 7.68 13.79 13.65 -2.37 124.4* 59.85** 21.05
PDM1737 x BML7 13.62 -7.31 5.84 13.31 6.05 4.48 37.59 -8.21 -11.70
PDM1738 x BML6 -3.84 -6.13 -8.01 -4.28 -4.42 -17.84 -3.35 -17.66 -11.40
PDM1738 x BML7 -9.68 -16.08 -4.17 -1.42 -7.7 -9.07 -4.16 -9.24 -2.34
PDM1739 x BML6 24.00* 23.67 16.03 -31.24 -32.78 -42.39 17.44 8.91 -3.51
PDM1739 x BML7 -4.98 -13.45 -1.17 18.42 8.4 6.80 9.81 5.48 1.46
PDM1740 x BML6 20.4 17.71 9.85 29.43 18.75 1.77 -0.34 -10.7 -14.62
PDM1740 x BML7 -13.78 -23.25* -12.35 -9.42 -21.81 -22.97 -14.64 -14.9 -18.13
PDM1741 x BML6 -8.82 -15.44 -7.68 -12.25 -21.11 -15.28 -2.27 -7.72 -21.35
PDM1741 x BML7 -3.14 -5.26 8.18 -16.37 -19.83 -13.90 14.9 8.36 4.24
PDM1742 x BML6 -2.99 -9.58 -2.34 22.92 12.02 16.71 24.95 19.86 -1.17
PDM1742 x BML7 -15.25 <17.54 -5.84 -15.2 -17.5 -14.05 -9.66 -16.11 -19.30
PDM1743 x BML6 29.39* 15.38 7.68 10 9.72 -5.96 52.09* 40.93 6.72
PDM1743 x BML7 0.18 -17.84 -6.18 14.67 6.95 5.37 17.45 -1.82 -5.56

** Significant at 1% level

* Significant at 5% level

DHM117- Zonal check




in desirable direction for three characters (days to 50% tasseling, days to 50% silking and plant
height). The cross PDM3M x BML6 recorded significant sca effects in desirable direction for four
characters (plant height, ear placement height, ear length and ear girth) and the cross PDM1734 x
BML6 recorded significant sca effects in desirable direction for kernel rows ear™. These results of
combining ability effects were in agreement with Anilkumar et al. (2018), Rajesh et al. (2018), Darshan

and Marker (2019) and Singh et al. (2019).

The estimates of relative heterosis (RH), heterobeltiosis (BH) and standard heterosis (SH) over the
standard check DHM117 were ranged from -8.70 to 2.92, -12.50 to 2.3 and -5.68 to 1.14 for days to
50% tasseling, -9.38 to 5.62, -13.86 to 5.62 and -5.56 to 4.44 for days t0:50% silking, -0.50 to 3.47 (for
all the three heterosis) for days to maturity, -22.22 to 26.23, -31:15 t0.21.31 and -32.26 to 24.19 for
plant height, -29.82 to 52.38, -32.14to 32.14 and -33.33 to-54.17 for ear placement height, -20.00 to
28.51, -29.20 to 20.34 and 21.14 to 23.58 for ear length, -8.54 t0.28.57, -15.25 to 12.36 and -14.95 to
8.90 for ear girth, -9.86 to 33.33, -13.51 to 15.94 and -8.57 to 17.14 for kernel rows per ear, -7.89 to
62.28, -14.62 to 32.28 and -17.53 to 15.46 for number,of kernels per row, -34.98 to 42.44, -36.55 to
35.54 and -35.23 to 40.07 for test weight, -41.07:to 61.89, -45.80 to 35.94 and -44.65 to 30.66 for
protein content and -27.32 to 124.4, -40.12 to 63:01 and -42.40 to 35.96 for kernel yield per plant
respectively (Table 5).Heterosis. studies revealed that twelve out of 50 crosses recorded significant
positive heterosis over-mid parent, five out of 50 crosses registered significant positive heterosis over
better parent and ‘single cross exhibited significant positive heterosis over the standard check
DHM117 for the trait kernel yield per plant. The cross PDM1732 x BML6 recorded significant heterosis
over mid parent, better parent and standard check in desirable direction for kernel yield per plant.
Similar results of significant positive heterosis over mid parent and better parent for ear placement
height were recorded by Brambhatt et al. (2018) and Patel et al. (2019) and over standard check by

Brambhatt et al. (2018) and Darshan and Marker (2019).

4. CONCLUSION

The lines with good general combining ability can be utilized in improvement of the respective traits in
any breeding programme wherever hybridization is involved. Due to their good combining ability, these

lines can be utilized straightaway as parents for production of good hybrids by crossing with other



divergent lines and can also be employed in the development of synthetic varieties. The crosses with
high sca effects were recorded due to high x low, high x high, low x high and low x low gca
combinations. So, in hybridization programmes along with good combiners one can afford to include

low general combiners.
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