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ABSTRACT: Combining ability analysis was done using 45 F1 hybrids and their parents obtained from a diallel
mating design for six morphological parameters. Both general and specific combining ability variances were highly
significant for almost all the characters except anthesis-silking interval. Based on GCA effects the parents , P, - TQPM
34-1 and Ps- QPM 46-3 were early and contributed maximum favourable genes for maturity characters and P;- QPM
46-3 and P1,-QPM 89E- were good general combiners for plant height and ear height while the crosses Viz., P; X Py and
P, X Py for earliness and P4 X Ps and P3 X P for plant height and ear height are the best specific combiners, involving
either both the parents or one of the parents as good general combiners. Hence, these crosses could be advanced further
for isolation of transgressive segregants and also to develop good inbred lines. These crosses exhibited 15-20 % vyield
superiority over the best hybrid check.
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INTRODUCTION

Maize (Zea mays L.) has worldwide significance as food, feed and as a good source of starch, protein, fat, oil, sucrose in
addition to some of the important vitamins and minerals. Genetic variability for most traits in maize is incredibly high
and amenable to enhancements. Maize breeding programs mostly involve hybridization, evaluation and selection of
desirable genotype(s). Combining ability has a prime importance in plant breeding as it provides information not only
for the selection of desirable parents but also regarding the nature and magnitude of gene action. Diallel analysis [5] is
widely used to determine combining ability, heterotic responses and patterns in maize populations; [2, 6]. It is useful to
partition the total variation into GCA of the parents and SCA of the crosses. GCA is an average performance of a parent
in a series of crosses and SCA designates those in which certain specific cross combinations perform relatively better or
worse than would be expected on the basis of average performance of lines involved in a series of cross combinations.
The GCA includes additive variance and additive x additive epistasis, while SCA is responsible for non-additive genetic
variances. The comparison of GCA and SCA variance components provides an estimate of the predominance of
additive or non-additive gene effects. Additive component of genetic variance is fixable through normal selection
procedures, whereas, non-additive component is not fixable and its presence for controlling traits necessitates
exploitation of hybrid vigour through heterosis breeding. The studies on gene action for various morphological
parameters would be helpful in formulating suitable breeding methodology for the development of high yielding quality
protein maize hybrids. Therefore, in the present investigation efforts were made by selecting ten elite QPM inbreds
known for their good agronomic characters from the germplasm developed at Agricultural Research Station (Maize),
Amberpet, Hyderabad, India to study the combining ability and gene action for various morphological parameters and to
identify the parents with high GCA and single crosses with high SCA for morphological parameters.

MATERIALS AND METHODS

Ten promising elite QPM genotypes viz., P;-TQPM 178-1, P,-PK (C103ae x B 73ae) B-3-6, Ps- QPM 46-3, P,-TQPM
34-1, Ps-QPM 10-2, Pe-TQPM 42-1, P;-TQPM 80-1, Pg-DMR 274-1, Po-QPM 35-1 and P1p-QPM 89E-1 were mated in
diallel fashion without reciprocals to obtain single crosses during Kharif, 2002.

International Journal of Plant, Animal and Environmental Sciences Page: 230
Available online at www.ijpaes.com




Hemalatha et al Copyrights@2014 IJPAES ISSN 2231-4490

The resultant 45 crosses along with ten parental lines and two standard checks viz., Madhuri and Shaktiman-2 were
evaluated at Rajendranagar and Palem during kharif and rabi, 2003 in Randomized Complete Block Design (RBD) with
three replications. The plot size for each entry was a single row of five-meter length, with a spacing of 75 ¢cm and 20 cm
between rows and plants, respectively. Recommended cultural practices were adopted to maintain a healthy crop. Data
were recorded on six morphological parameters viz., days to 50% flowering, days to 50% silking, anthesis-silking
interval, days to maturity, plant height and ear height. The data on plant height and ear height were recorded on five
randomly selected competitive plants in each plot, while the data on days to 50 per cent tasseling, days to 50 per cent
silking, anthesis silking interval and days to maturity were recorded on plot basis. Days to 50 per cent tasseling and
Days to 50 per cent silking were recorded by counting the number of days taken from the date of sowing to the date on
which 50 per cent plants shed pollen and 50 per cent plants with silk emergence respectively. Anthesis - silking interval
(days) was estimated as the number of days taken from days to 50 per cent tasseling to days to 50 per cent silking. Days
to maturity was recorded as the number of days from the date of sowing to the date w the cobs in 50 per cent plants
turned to brown. Plant height at maturity was measured from the base of the plant to tip of the tassel. Ear height
measurement was taken from the base of the plant to the node of attachment of the upper most ear.

Data recorded on parents and their F;s were subjected to combining ability analysis following the procedure proposed
by Griffing (1956a)-Experimental Method-1l and Model-1 (Fixed effects) with the assumption that there were no
reciprocal differences.

RESULTS AND DISCUSSION

The hybrids in general were high yielding, when compared to parents. Combining ability analysis revealed the
importance of both additive and non-additive gene action in governing most of the characters but non-additive gene
action was found to be predominant. Hence, recurrent selection was suggested to improve these characters.

The analysis of variance revealed significant differences among the genotypes for all the characters studied indicating
the existence of sufficient variability in the material studied. The combining ability analysis revealed significant mean
squares due to general and specific combining ability indicating that both additive and non-additive gene actions were
important in the inheritance of all these characters except anthesis - silking interval. The relative importance of additive
and non-additive gene action was reported by [8, 9]. They also reported the predominance of SCA for plant height and
ear height (Table 1). The estimates of components of variance, o gca and o sca indicated the preponderance of non-
additive gene action for the characters studied. The findings are in consonance with earlier reports for days to 50 per
cent tasseling [12]; days to 50 per cent silking [7, 10, 13], days to maturity and plant height [10, 13]; ear height [1, 10];
anthesis silking interval [3, 4].

The parental lines P, and P possessed low mean values and were found to be good general combiners for days to 50 %
tasseling, silking and maturity and thus, these parents contributed maximum favourable genes for earliness at all the
four locations (Table 2). Hence they can be used as potential donors for earliness. The crosses P; X Py, Po,X Psand P4 X
Py were the best specific combiners with significant negative sca effects for earliness (Table 3). Though these crosses
were not having good general combiners in their parentage except P4 and were the resultant of non-additive gene action,
which can be improved through suitable population improvement in addition to utilising them in heterosis breeding.

Table 1: Analysis of variance for combining ability for morphological parameters in QPM at two locations over
two seasons (Contd.)

Mean Sun of Squares

Source of Days to S0 % tasseling Days to S0 % silking Anthesis-silling interval

variation Rajendranagar Palem Raj endranagar Palem Rajendranagar Palem

Kharif | Rabi | Kharif | Rabi | Kharif Rabi Kharif | Rabi | Kharif | Rabi | Kharif | Rabi

GCA 9 14.18%* | 24.90% (11.56%* | 11.93%* [ 1247+ 26,70 12.64%% | 10.97%% | 013N5 | 044N | 0.21H3 0.77F*

SCA 45 | 10.95%% | 147763 |10.38%F [1667%% | 11.15%* 14 . 55%* 5.86** 16.772%*F | 0.08HE | 038Ns | 0.38N5 | 020ME

ERROR | 108 015 1.05 1.04 146 022 123 113 1.20 0.08 0.30 031 018
o2gca 00127 | 00882 |00874 01222 | 00188 | 01035 | 00949 | 01012 | 00070 | 00253 | 00264 | 00152
olsca 0.1438 | 08977 |09881 | 13820 | 0.2122 11713 10734 | 11448 | 00794 | 0287 | 02884 | 01717

a2gcalsca 00830 | 0.0880 |00830 |008%4 | 00880 | 00880 | 00824 | 00883 | 00880 | 00830 | 00835 | 00883

* - Significant at 5 % level ** - Significant at 1 % level NS - Non significant
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Analysis of variance for combining ability for morphological parameters in QPM at two locations over two

seasons
Iean Sum of Squares
Source of Days to maturity Plant height Ear height
variation & Rajendranagar Palem Rajendramagar Palan Rajendranagar Palan
Kharif | Rabi | Kharif | Rabi Kharif Rahi Kharif Rohi Kharif Robi Kharif Reehi
GCA G| 13774 | 21ATHE | 1E00%F | 1142%%F | 121858%F (4B 17%F | G0Z.61%F | 47398%% | 254 11%% | 260.35%F [ 253.42%* | 215 10%*
3CA 45 | .88%F [ 1325%F | 1138%* | 1556%* | 461.50%F [ 288 24%F | S1Z2.67FF | 563770%F | 1RE 7% | 196.81%F | 133 19%F | 129 24%*
ERRCE | 108 0.65 152 177 280 672 3068 578 671 060 348 6.13 4.35
clgra 00548 [ 01271 | 01484 | 0.243% 0.0505 25726 0.4850 0.5627 0.0505 02922 0.513% 0.364%
o2sca 06198 [ 14382 | 1678% | 27588 0.5718 2921041 54864 £.3659 0.5718 33054 58137 4.1280
cZgra’sca 0.0884 [ 00880 | 00884 | 0.0884 0.0880 00880 00884 0.0883 00880 0.0884 0.0884 08830

* - Significant at 5 % level

**

- Significant at 1 % level NS - Non significant

Table 2: Estimates of GCA effects of ten parents for morphological parameters in QPM at two locations over two

seasons (Contd.)

Days to 50 %o tasseling Days to 50 % sallang Anthesis-silking interval
Parents Rajendvanagar Palem Raj endr anagar Palem Rajendranagar Palem
Kharif Rehi Kharif | Rabi | Khearif Redi Kharif | Rabi | Kharif | Rabi | Kharif | Rabi
= -0.33% | J115% | 033 -0.22 -0.16 -1 17 -0.35 019 0.17* | 002 | -0.02 0.02
I, -0.30%* -0.40 -0.32 -0.30 022 -0.50 -0.52 011 0.08 -0.10 0.07 0.19
I S0.52%F | 073 0017 0.03 | -0.44%* -0.50 -0.27 019 0.08 0.23 010 | -0.23
I, S2.38%F | 2pS%k | 208 (2 22% | 27w | Z00FF | 218%F | 236%F 011 -0.35*% | 010 | 014
I8 0.7e¥* | 1.27%* 0.17 -0.13 070%* | 1.08%* -0.02 011 -0.06 018 | -0.18 0.02
T 1.06%* | 2.18%* | 1.00%* -0.22 0ga** | 217 | 1.15% | 014 -0.14 -0.02 015 | 0.36%*
= -0.19 -0.23 0.08 145%* | 019 0.00 015 1.22%* | 0.00 0.23 0.07 -0.23
Ty 0.95%* 018 1.42%* | 078% | Q87%* n4z 157+ | 072* | 008 0.23 0.15 -0.06
by 1.31%* | 1777 | DE3F* | 1.03%*F | l2p** | 1775w 0.65% | 0.68*% | -0.06 002 | 018 | -0.34%*
Pu -0.36%* -0.23 -0.33 -0.22 | -0.47%* -0.25 -0.18 0.19 -0.11 -0.02 015 | 041%*
SE{gi) 0.113 030 0.29 0.34 015 n3z 028 0.3z 0.00 0.17 0.17 0.14
SE(gi-gi)| 0.17 044 044 0.52 0.20 048 046 0.46 0.14 0.22 0.28 0.17

* - Significant at 5 % level

** - Significant at 1 % level NS - Non significant

Estimates of GCA effects of ten parents for morphological parameters in QPM at two locations over two seasons

Days to m aturity Plant height Ear height
Parents Raj endranagar Palem Rajendranagar Palem Rajendranagar Palem
Kharif Rabi | Kharif | Rabi | Kharif | Rabi | Kharif | Rabi | Kharif | Rabi | Kharif | Rabi
131 -0.17 -1.08%* -0.25 -0.60 4. 85%* 0776 S2775%E | 451 0.18 -0.93 405%* | 3 16%
b, -0.26 042 0.83* -0.27 5.19%* | 534%F | 251%F -0.55 0.43% -1.41%* 1.01 0.58
Py £.55%* -0.67% -0.42 -0.10 19.53%* | 1261%*% | S62%* BO7HFE | 1118 | 10.98%* | 576%* 5.52%
b, 2.12%* S2ETHEE | DE0%E | 227 QIR -0.87 1.29 0.50 315 | 415%F | 412wk | 3T
P 1.13%* 1.17%* -0.08 -0.10 -5, 337 0.77 -3.45%* -0.45 391 | 4T -0.93 -1.0%
b5 1.05%* 1.75%* 1.17%* 0.23 S1533%E | B 45%F | S00%F | 460%F | 4E2WE | 4 G2 | A BOFE | 415
b, 0.78%* 0.25 0.4z 1.23%% | Z44% | JJ12%E | SO7E | 547 310%E | 2R | 4 24%F | 4 25
Py 1.16%* 0.08 1.52%¢ 073 -7.44%F 1.02 7.13%* 5771%* 0.12 -0.13 0.59 1.31%
b, 0.97%% 1.67% 1.00%* 0.%0 -0.31 4.99%% | gogwE | oy 0.16 0.34 S5.06%% | 4 57
Pu -0.39 -0.08 -0.42 0.23 -6.567%F | 4 13%* 11.32%*F | 10.26%F [ -271%* -0.57 7.35%* 6.85%F
SE{g) 0.22 0.36 0.38 0.48 0.22 1.60 0.69 0.74 0.22 0.53 07z 0.60
SEigi-gi) 0.35 0.53 0.57 0.73 0.00 2.39 1.03 0.50 0.33 0.80 1.06 0.%0
* - Significant at 5 % level ** - Significant at 1 % level NS — Non significant
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In respect of plant height and ear height P, P,and Py, parents were found to be taller at all the locations but only P; and
P10 possessed significant gca effects (Table 2). An examination of sca effects of the crosses at all the locations indicated
that P, X Pgand Pz X Pg in addition to P, X P; were best specific crosses for ear height (Table 3). These crosses were not
having good general combiners in their parentage and were the resultant of non-additive gene action. The relative
importance of non-additive gene action for plant height was also reported earlier by Vasal, [13] and Singh and Singh
[11]. The flowering data indicated that P, and P; parents were early and contributed maximum favourable genes for
maturity characters. It was also found that P; and P, were good general combiners for plant height and ear height. They
were also good combiners for most of the other characters and hence can be given the status of good general combiners.
Among the crosses P; X Py and P, X Py were early and possessed significant sca effects for earliness. The cross
combinations P4 X Ps and P3 X Pg were the best specific crosses for plant height and ear height involving both the
parents or one of the parents as good general combiners ( Table 4). Hence these crosses could be advanced further for
the isolation of transgressive segregants and also to develop good inbred lines. These crosses exhibited 15-20 % yield
superiority over the best hybrid check. Lines with higher GCA effects can be used more effectively in the development
of synthetic variety whereas SCA effects could help in the selection of parental material for hybridization, when high
yielding specific combinations are desired.

Table 3: Estimates of sca effects of 45 crosses for morphological parameters in QPM at two locations over two
seasons (Contd..)

Days to 50 % tasseling Days to 50 % sillang Anthesis-silking interval
Cross Rajendranagar Palem Rajendranagar Palem Rajendranagar Palan
Ehaif | Rabi |Ehanf | Rabi Eharif Rahi Eharif Rabi Eharif | Rabi | Kharif | Rabi
PLEDy | -128¥ | 080 -0.81 0.73 SL1E%E | 006 -0.24 1.09 011 073 0.57 0.36
PLED; | 105 | 046 -0.23 -1.60 LT S0 -0.49 -182 -0.22 060 027 022

Py Py | 280 | 440w |Z60%* | 260% | 256%F | 344w 342k 2.34% -0.25 -l0z% | 027 031

Py Ps | -166%F | 146 |-356%F | 443 ) 104 (164 SRR 391 -0.08 018 0.82 0.53

XD | 064 3.62% | 038 1.65 -0.30 327 0.91 2. 84%* 0.34 035 -0.52 119%*

PP | 072% | 306% ) 052 -l.oz2 BE* | -356%* 1.09 -1.24 -0.14 0.40 0.57 022

PiED, | 281% | 338% | 119 365%F | 2.42% | 208w 0.67 26 -0.39 0.40 -0.52 039

PiXD, | -6.22%F | 606%F | 503%F | 560%E | 430%E | 731 | 541 | ST -0.08 035 -0.18 01

PyHPyy| -222%F | 2068 |306%F | 3E5%E | Q24%E ) Z3IRE | L0RwE | L% -0.03 035 0.48 0.14

Py Py | 541%F | -G 21%F | 408%F | -p02%F | 555 | HUERE | 433 | L O] -0.14 052 0.65 039

Py Py | -255% | 230% | -1.06 ST VA b X -1.41 -174 0.17 0.07 0.35 0.53

Py Ps | -5.03%% | S21FE | 531%F | JE5FE | 536 | 531 | 558 | 6.00%* -0.33 010 0.27 0.36

Py Ds | 234% 0.87 LEE%E | 573w | 176w 161 2.26% 576%F | 0.58% 0.73 -0.60 0.0z

PPy | 2250 | 220% |27pe | 307 | 253 QU7 2.26% 260% 0.28 0.48 052 039

Py Py | A80%F | A 15 | 356%F | 327 | 10%E | 4ed¥E | 316%F | ELH* -0.30 052 0.40 .56

Py 2Py | 2.00% | 229% 102 .52 276%F 2.02% 0.7 -0.80 0.67* 027 0.27 028

Py Pup| 5.00% | G20%% 6 19%E | g3 | S4E% | §02% 5.59%* BI0** 0.3% 027 -0.60 003

PoIDy | 534w | J04%% | 552% | T40% | 484 | TR 4. 34%* 7.34%% -0.50 027 | -118* 006

PyJiPs | 2200 | 312%k 327k | D32 | 2ETRF | 360% 307 6.09%* 0.67% 0.57 0.10 0.75%

P Pe| -111%* | 050 -0.36 0.40 -1.36%* 0.61 .59 -0.16 -0.25 L40%* | 043 .56

P3Py | -219%% | 33EFE |D64%F | 427FE | Q24%E ) ZRERE | D09%E | 4 g% -0.05 0.15 0.35 0.03

* - Significant at 5 % level ** - Significant at 1 % level NS — Non significant
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Estimates of sca effects of 45 crosses for morphological parameters in QPM at two locations over two seasons

* - Significant at 5 % level

- Significant at 1 % level

NS — Non significant

Days to maturity Plant height Ear height
Raj endran agar Palem Rajendranagar Palem Rajendranagar Palem
Kharif Rabi Eharif Rabi Eharif Rabi Ehanif Rabi Eharif Rabi Eharif Rabi
P, P, -1.55% 041 £.64 185 10, 58%* 23 e 26 33k 25 G7** 19 37%* 18.81%* 10.46%** 10.85%*
PP 0.45 -1.34 -2.06 -l1.32 -14.08%* 6.14 024 175 10 623+ 10.08%* 3.05 332
PPy 2.9g** 2.66* 4.02%* 2.85 S20.03%*F | 45 3F%* | 1290 14, 42%* -28.02%* 25.03%* 5.05* 1.80
PP -1.27 -2.17 -2.39 -3.30% -0.56 S5369%E | 1103%* 10, 27%* -10.96%* -10.50%* 5 87* 6. 13%*
P X P -052 3.24%* 036 135 19.78%* 547 14 45%+ Qo%* -6 4 ** -8 11%* 7. 24%* 206
P P 0.98 -3.26%* 211 -1.63 8.96%* 4.20 22.779%* 2 39%** -4 10** ke 11.65%* 12.48%*
PP 3 0g%* -2.08 061 285 -18.11*%* 16, 39%* 12 66%* 911%* 1.01 -2.47 10.41** 9.53%*
P B ShAFE | EETHE | H4EFF | 532w 24 08%* 2276%* | 1274 | -l11gan* 13.96%* 17.39%* -89 -9.40%*
Dy Py | 1% | 202%* -2.06 -3.60% 10.67%* 26, 95%* 10.79%* 6. 86%* 13.51%* R i 6. 26%* 6.08%*
P S5 13%* | S01%F | S4F%F | 5p5%* 43,94 %+ 16, 39%* 4.90% 2.89 3 68%* R i 0.62 0.59
P, 3Py -1LED* | -301%* £0.38 -1.48 S16.00%F | 2787 30.76%* 30 EEFF £71%* N 17,74+ 16.98%*
DX Ps -6 80%E | A B4¥E | LRI | 565 -0.53 011 10.75%* 24.41%* 4.10%* 4. G7x* g.35%* 3.30%*
P, X Py 1.23 1.58 294 6 2%+ -10.86%* S10055% [ 24 40 | D7 S -16.99%* S16.97% | J10.52%F | 11874
P, X P; 3 40%* 2.08 1.69 202 6. 92%* -12.20% 14 42 13 13%* 2 9h¥* -0.61 9 99k 10.46%+*
P, P, S5 21| BREE | 3 R -3.48% 2342 19 g%+ .31 -1.55 13.07%* 15 67%* 0.42 1.10
P, X P 2.3]%* 1.66 1.11 -1.65 10.44%* 18 67%*% | 43 45 [ 45 18%* 068 -3 81* -20.49%% | 15 20%*
Bz 3 Fu SE7FF | p41E 5.52%¢ . (2¥* 19.03%* 713 21 6H2%* 20.70%** £ a0** . 44%* 12.30%* 12 56%*
PPy D3R | g 4.19%* f.35%* -1.00 -25.41%* 6. 71 PRGN 1.96%* -4.00* 2.09 0.44
B3P 1.48% 4.41%* 277 . 18%* 6.14%* 785 19.00%* 15.79%* -6.65** -B.42%* -1.41 0.33
F: X Ps R i 0.17 -1.48 -0.15 414 SlE 16** | 45 80%* 47.14%* -6 40** -2.36 23.63%* 22.60%*
IZP -0.54 S3ETHE -273* 4. 15%* 158 10.84* 1.7 132 12 54%* 10 33%* ke -5.07F*
P, X P, 1.45 3 5% ENTAS 4. 35%* 16.58%*F | 28 g7** 763 2 63%* -102 -2.72 12.97%* 1357+
P X Py 3 65F* 081 2.65% -0.82 15 78%* S11.27* 10 53%* 11.31%* 2 60** TB1w* 16.00%** 16, 14%*
Bs X P -1.66% -2.34* -2.89* -3.15% 15.03%* 4.52 -6 3 -11.02%* £ 15%* -1.28 -2.38 -1.97
P, P -033 . .59 1.86 135 43534+ 24 4%k | 3T AP | g g 17043+ 11.42%* -5.39% -4 95%
Py M P 1.09 -3 17 .39 -0.98 S12.81%F | 56.98%* 3.65 1.41 27 20%* 28.81%* -8.92%* -1.72
Py X Py -1.08 133 -2 64%* -2.98 18 97%* 25 98%* .31 038 023 -3.50% -1.78 -2.39
b Py -1.35 -1.51 -3.14%* -0.48 26 97 2417 | 15548 | _10.00%* 16 G5** 18 11#* -1.41%*F -1 15%*
b, X P, A 16%FF | 405 | 5 23w* -1.65 S13.17 | J1380%* 429 5.97% 11 62%* 11.G7+* 517+ 4 35*
[Py X P 1.20 0.34 019 -5, 95** 1542%% | 24 hq¥* 399 5.55% -0.15 13 Bo** -0.64 .99
P H Py 1.17 0.01 3 15% -3.15% 24 67 17.01%* 8. 83 37.26%* 21.35%* 11.72%* 135 041
P XDy S3.33w | 551 -306% 285 S12.8%F | 47071 11.93%* ENESE 13.20%* 19 42%* 8. 759%* 10,33+
b ¥ P 3.06%* 2 66% 0.44 -5.65%* -2. 89 14 20%* 2.22 115 -0.60 12 3%+ 937 -9.02%*
b ¥ Py 0.52 3.08% 4 364 118 41 36%* 11.23% 14 13%* 10.02%* -0.65 022 11.02%* 11 25%*
PH P 1.62% 183 0.77 6. 85%* -28.11+* 042 SppeE -14. 60%* S13.777 -12.19% 34 353
b, X P, -3.24%* -2.08 231 0.52 1711%* 323 29 9% 27 38%* -7 AG*E 4.19% 03T 57T+
P M Py 051 0.08 1.19 -3.98% =10 22%* 4.91 -12.6%9%* | 20 50%* 4 9E** 3.75% 723 7.01%*
P M Py -0.99 3.45% 3.11* 1.85 -34.36%* 855 A5, 32%% | A5F3¥* -10.40%* S11.35% | J19.11% | (1720w
[Ps 3 P -163% | 376%F -248% -2.48 -4 73 .36 11.28%* 11 65%* -12.18%* -13. 47 0.61 047
b D 2 fo%* 1.58 2.54% 102 S14.44%F | 36 58%F | 1LTERE | (14 B3 2,93 178 -12.39%F | 1167%*
*%

Table 4: Per se performance, gca and sca effects of superior crosses for morphological parameters in QPM at two
locations over two seasons

Per se performance of
Parse N gea effects
Character Cross P arents sea effect
performance of F)
FParent 1 FParent 2 Parent 1| Parent 2
P, X Ps 5458 £2.92 59.42 -5.41% | 030w | ) 5o
Daps fo 5636 |7y rp 5542 57.92 65.67 4. 4gw | 3 g5 1.77%%
Tasseling
P, P 5550 £2.92 £2.92 5.1 -0.40 1.27%*
Days to 0% | F2 20 Ps 56.92 £5.50 £2.08 5. 55 0.2z 044
Silking Py H s 5775 6550 &5.00 -5 3Gk -0.22 070k
Py X P 57.92 £7.00 &7.67 -6 30 -0.16 1.26%%*
. DX Py 1.75 250 217 0. 25%* 017* 011
Anthesis
silking DX Py 1.83 267 217 -0.50% 0.08 011
interval s Py 200 208 3.33 -0.16% 0.06 -0.08
P, X P, 29.25 97.58 95.50 -6.071%* -0.42 06T
Days to D, XD 29.50 97.58 97.25 4 g4k 0.4z 1.17%*
maturicy
D, XDy 90.33 98.50 100.25 N I Wt 167+
D, XD 19239 134.38 159,90 3 68 043* 11.18%*
Plant heig]
b height |78 S p, 186.26 15290 14227 | gese | 7imex | 391w
P; 3 Py 188.80 158,80 135.74 sg4g | 17 18%% [ 4 gowe
P X Py 2272 £9.44 75.33 2 Q9% 576 -5.06%%
Ear height D, XD, g7.22 5948 53.94 1046%* | 405%* 1.01
T 3P, 8523 £9.44 £7.45 12.87%* | S57g%* 099
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