- Madras Agric. )., 87(1-3): §7-6D Januaty - March 2000
https://doi.org/10.29321/MAJ.10.A00417

Per Se performance of parents and hybrids in maize for grain yield

characters

K. GEETHA

Agr.‘-::ii!ruru! Engineering College and Research Institute, Tamil Nadu Agricultural University, Kumulur,

Trichy - 621 712.

Ahstract : per se performance of 90 hybrids thal resulied from 10 parents crossed in a diallel fashion was
studicd lor eight characters. Maximum grain yield per plant was recorded by the cross Prabhath - 1 %
UMI 492. The cross which included UMI 760 and Prabhat - | as parents showed signficant increase in
grain yield, plant height, number of grain rows per cob, cob weight and starch content. ( Key Words :

Maize, per se performance, Grain yield )

The success of any crop breeding
programming depends on the choice of parents based
on per se performance. The selected genotypes can
be used either for the exploitation of heterosis or
recombination breeding. Parents with good per se
performance are exposed to yield desirable
recombinants in the segregating generation and the
potentiality of such genotypes will also reflect in
the performance of hybrids. Because of the above
advantages certain maize genotypes and their
resultant hybrids were evaluated based on mean per
se performance.

Materials and Methods

Ten maize inbreds viz. UMI 492, UMI 561,
UMI 743, UMI 760, UMI 805, Kesri-1, Prabhat-1,
Pratap-1, Sartaj-1 and JM 3181 were crossed in a
diallel fashion and the resultant 90 hybrids along
with the parents were raised in a randomised block
design in two replications, Five plants for each
genolype from each replication were selected at
random for recording observations on eight
quantitative characters viz. plant height, number of
grain rows per cob, number of grains per row, cob
weight, days to 50% silk, hundred grain weight,
grain yield per plant and starch content, The data
were subjected to analysis of variance to assess the
treatment difference for the various characters (Panse
and Sukhatme, 1961).

Results and Discussion

Analysis of variance for eight guantitative
characters is given in Table 1. There is a significant
difference between the genotypes (parents and
hybrids) for all the characters studies. The mean
performance of parents and hybrids are given. Plant
height in the parents ranged from 166.60 ¢cm (UMI
492) to 123.50 cm (UMI 743). Among the hybrids
Prabhat - | X UMI 492 recorded the maximum
height (189.70 cm.). The parental mean was 150.19
cm while that of the hybrids was 157.54 ¢cm. As

many as 36 hybrids recorded significant increase in
grain yield over the hybrid mean. Among the
parents, a wide variation for number of grain rows
per cob was observed, the range being 15.62 (Sartaj-
1) to 10.97 (UM1 494). The hybrid (Kesri - 1 x
Prabhat - 1) recorded the maximum number of grain
rows per cob (18.42) which exceeded the hybrid
mean (13.93),

Mumber of grains per cob is another
important character which contributes much to the
grain yield (Satovic, 1975 and Mahajen et al, 1991),
The parental value ranged from 28.26 (Kesri -1) to
21,75 (JM 3181), The cross Prabhat - 1 X UMI
760 had the maximum number of grains per cob
(31.01). Cob weight is also one of the important
characters which contributes much to the grain yield.
There was a high degree of variation for this
character among the parents. The parental mean
ranged from 143.00g (Kesri - 1) to 83,82 Kg (UMI
760). Among the hyvbrids the cross Kesri - | x
UMI 492 recorded the maximum cob weight of
180.25 g. Crop duration is an important component
while effecting selection pressure, Early duration
hybrids are more advantageous in case of maize.
For days to 50 per cent silking, the parental mean
values ranged from 63 days (UMI 760) to 54 days
(UMI 561), The hybrid Kesri - 1 x JM 3181
flowered at the earliest (54 days) among all the
cross combinations, the range of 100 grain weight
among the parents was wide. It ranged from 28.10
g (UMI 80) to 21.10 G (Kesri - 1). Among the
hybrids the cross Kesri - | x UMI 805 recorded the
maximum 100 grain weight of 29.70 grams. Grain
yield per plant is an important character in maize
for commercial exploitation of maize. The parents
showed wide variation for this characters, the range
being 95.33g (UMI 805) to 60.74 (UMI 760). The
hybrid Prabhat - 1 x UMI 492 recorded the highest
grain yicld among the cross combinations studied.

I\:Iaize starch is used in the manufacture of
synthetic polymers, in production of glucose,
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Table 1, Analysis of variance for cight characters in tests of 10 x 10 diallel cross in maize

Mean Squarcs

Dayslo  No.ofgain  No.of Cob Plant  100grain  Grainyild  Starch '

S £ : :
olirce duc o d 50% silk rowsicab Eta[l'lf-rml'n‘ Weight height weigh fp'!ﬁl‘-'lt . Content

Replication I 8.820 4891 8.169 20.167 2.753 0.589 0.644 - 2.000 .
Entries 99 9.502¢%  4.034%*  15.502%% 123L241%* 265348 12489*° 400,757%%  119.483*¢
Error 99 0.234 1.269 4.952 19.734 13,186 1.002 6.080 1.303
SE 0.484 1127 2,234 4.442 3.631 1.001 2466 . 1.14]
CDat 5% 0.960 2.236 4.432 8.813 7.204 1.986 4.493 2.264
CDat 1% 1.271 2.960 5.866 11.663 9.535 2.629 6.476 2.996

¢ + Significant ot 1% level  * Significant at 5% level

Table2. Mean performance of parents and first generation hybrids in 10 x 10 diallel set of crosses for cight quantitative
characters

Enirics Plht(em) MNeof  No.of eobwi  Dayste  Hundred  Grain  Starch
£IaIn rows  Erains per (g) 50%silk  grain  yieldper  Content

percob  TOW weight (2) plant(g) (%)
UpAT 492 (Pl] 166.60 1097 24.50 104.00 56.50 23,96 71.00 64,00
UMI 561 (P,) 14530 1217 2356 11000 5400 2657 6733 63.00

UMI 733 (P,) [23.50 1127 2316 9800 6200 2549 6653 6200
UMI 760 (P,) 15650 1205 2285 8382  63.00 2206 6074 6650
UMI 805 (P,) 16325 1320 2569 13167 5750 2810 9533 6650
Kesri- 1 (P,) 16000 1273 2826 14300 5850 2100 7488 69.00
Prabhat-1(P) 16470 1340 2208 13050 6100 2655 7625 7250
Pratap - 1 (P,) 14950 1120 2367 8602 5950 2531 6710 68.00

Saraj - | (P,) (3725 1566 2248 9950 5550 2195 7529  68.00
IM3I8I-(P,) 13525 1327 2175 12700 5750 2235 6344 68.00
(P)x (P 17255 1330 2705 16000 5650 2369 8239 5250
(P)x (Py) 15795 1375 2200 80.00 5900 2078 6649 6550
(P)x(P) 16495 1300 2238 8875 5700 2394 10235 6130
(P)%(P) 16385 1400 2244 49.00 5650 1962 6166 7150
(P)x (P) 17245 1248 2327 10475 5650 2135 6158 7550
(®)x(P,) 17045 1370 2450 12475 5650 2327 7369 5250
(P)X(P) 15730 1325 2200 11525 5600 2272 6467 5550
(P)x (P,) 16295 1475 2300 10385 5950 2304 7515 63.00
(P)x(P,) 16600 13.50 2633 12775 5450 2397 8415 6650
() x (P 16245 1360 2450 11325 5900 2006  68.00  53.50
P)x(P) 16320 1375 3040 15175 5650 2202 90.65 6560
(P, x (P,) 16650 1350 2577 9250 5900 2101 7218 63.00
(P)x (P) 15060 1290 2396 9325 5450 1829  70.67 60,50
(P x (P,) 16475 1377 2462 10800 5550 2062 7163 57.00
(P)x(P,) 16045 1406 2651 9775 5650 2258 8313 5500
(P,) x (P,) 17615 1340 2917 9875 5450 2086 8240 7450
(P)x (P,) 16125 1635 2349 16250 5650 2289 8510 3500
(P)x(P) 15200 13.60 2065 12979 5750 2081 3928 6600
(P)x (P,) 160.80 1390 2342 12775 5700 2398 T7B6S  63.50
(B)x(P) 15460 1300 2176 12575 5750 2756 7890 5750

(2)x (P 15090 1466 2204 10000 5950 2274 T244 5600
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Table 2 vontd...

Entries Pl.ht(cm) No.of  No. of  Cob.wt Daysto Mundred  Grain Starch
' grain rows gramsper gy 50%silk  grain  yieldper  Content

percob  row weight (g)t  plant () (%)

®)x(P) 161,00 13.25 25.62 112.50 57.50 20.94 70,17 74.50
(P,) x.(P,) 15290 1270 21.05 91.75 50.00 24.67 62.82 71,00
(P)x (P,,) 14755  13.90 2015 10000 5700 @ 2352 65.10 69.00
(P x(B,) 16545  14.40 2533 79.12 55.50 19.88 71.89 56.50
(PIx(P) 16335 1532 18.62 10838  59.00 24.40 61.91 57.50
)X (P) 153.80 1336 19.16 87.12 61.00 24.33 98.71 66.50
P)x(P) 14390 1508 18.99 73.00 61.00 21,75 62.29 71.50
(P x(P) 15465  11.00 2070 11575 59.00 30,03 68.81 74.00
(PIx(P,) 17080  13.66 27.31 15200 5650 2656 11201 7650
(P)x(®) 164.90 1565 2440 11200 5500 19.49 73.37 65.50
(P)x(P) 175.15 1790 2080 13100 5550 2515 90.67 62.50
(P,)x(P) 156.10 1240 20.70 92.25 5700 2131 27.64 63.50
(B,) x (P,) 163.25  13.66 22.50 8642 6150  23.83 7171 55.50
(P)x(P,) 154.60 1360 25220 §3.50 5450 2210 73.51 61.50
(P)x(P,) 15640 1842 2100 10488 5800 23.17 86.13 75.50
(P)x(P) 14070 1200 2330 10400 5550 2525 66.75 73.00
{(P)x(P,) 130.10 1465 2215 98.25 61.00 2280 7490 75.00
P (P, 1S7.10 1600 2470 10500 5400 2058 80.30 7350
(P,)x (P,) 155.40 1390 2450  12675- 5700 2472 82.69 76.00
(P)x (P,) 15060 1190 2381 12225 5850  23.03 66.75 74.50
(P)x(P,) 15430 1560 2590 78.50 57.50 1998 7848 69.00
(P)x (P,) 165.15 1210 2626 8125 5550 2334 73.15 71.50
(PYx(P,) 166.70  13.30 2950  92.50 5550 2165 85.28 75.00
(Pyx(P,) 15625 1284 20.33 10075 59.00 2344 62.70 74.50
(P x (P 15125 1300 2550 11800  58.00 19.68 64.74 76.50
()% (P) 146.25 1550 2375 15305 5950 23.89 87.44 57.50
Pyx(P) 15675 1320 2550 13125 5950 27.56 95.82 67.00
Pyx(P) 15530 1375 2261 11550  59.00 2069 64.39 74.50
(P)x (P) 169.00 . 1292 2694 18025 6000 2077 71.09 52.00
(P)x (@) 189.70 1500 2470 17387 5850 2601, 15269 7550
P)x(P) 169.85 1250 2600 13150 5500  24.8] 78.07 73.50
(B,) % (P,) 150.60 1257 2273 11500 6000 2727 11082 57.00
(P)x(P,) 147.25 14.95 2074 10275 5450 2119 6573 57.50
(P} % (P,) 159.10 1450 2433 91.75 59.00 21.97 74.00 71.00
(P} % (P.) 149.00 1200 2608 10342 59.00 22.71 77.89 75.50
(P)x(P) 165.15 1405 2220 95.50 58.00 19.98 6688 61.50
(P)x (P,) 16480 1369 2060 93.21 61.00 21.81 61.73 57.50
(P,)x (P 163.15 1224 2310 8275 60.50 2160 61.07 44.50
(P x(P,) 17425 13.05 2392 12375 5650 2120 67.21 57.00
(B x (P, 13240 1450 21.98 94.75 59,50 19.91 63.64 76.00
P,)x(P,) 12005 1410 1930 8375 55.50 24.19 61.84 63.00
(P,) % (P,) 151,15 1460 2070 12250  59.00 25.39 75.48 55.50
(P x(P) 167.00 14,73 1969 7225 5750 2212 64.15 53.00
(P)x (P,) 14105 1270 2092 9475 59.00 25,94 67.87 5550
(P)x (P,) 13675 13.00 2127 10175 60.00 22,01 60.93 53.00

(P x(P) 140.30 14.62 19.72 B5.RE 57.50 1104 58.37 60,50
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Table 2 conid....

Entrics PL (em) Mo of Nf" of  Cob.wt  Daysto  Mundred Grain ~ Starch
1 grain rows  gransper () 50%silk  grain yickdper  Conten

per coly row weight (g)  plant (g) (%)

(P (P.) 139.05 1330 2190 11375 6050 2488 7135 5300
(P (P) 14905 1576 2590 15438 6450 2626 10326 5250
(PIx(P,) 134,43 16.39 30,79 100.50 60,50 21,15 121,25 76.50
(P)x(P,) 14175 1450 1940 9775 600 2599 97.09  67.00
(P x(P) 154,75 13.00 EIRI] 126.00 58.50 26,89 104.50 35.00
(P x(P) 15640 15.80 2225 76.50 55.50 18.60 66,82 F_S.Sﬂ
(P)x(P,) 160.85 10400 2440 1300 6150 2624 8613 69.50
(P )% (P) 14470 1650 2448 10154 59.50 20.34 81.68 67.50
(P x (Py) 170.25 13.70 26.40 155.50 61.50 29.70 96,29 52,30
(P x(P) 164.70 14.95 26,75 124.10 55.50 25.05 9920 60,50
(P % {P,',i 162.85 12.00 19.75 B6.17 57.50 26.00 A1.04 74.50
(P x (P,) 165.05 14.63 23.88 142.00 59.50 19.00 67.25 75.50
(P.IX(P) 15390 1450 2017 10438 5750 2365  TA24 6850
(P x (P,) 16275  17.19 2680 14686  59.00 2205 11446 6650
(Pyx(P) 161.40 14.55 18.55 100,75 55.50 22.31 61.00 6i0.50
(P,)x (P,) 14330 1138 2127 7200 5850 2326 5732 65.00
(Phe (P 150.25 16.50 20.83 150,50 39.00 23.99 B1.82 67.50
(Pax(ly) 176.95 14.74 19.16 113.75 60.00 22.69 64,10 68.50
(P,)x (P,) 150.50 12,40 22.62 167.50 60.50 2745 109.60 68.00
(P () 15905 1992 3043 17825 6000 2231 11207  68.50
(2,) % (P,) 16760 1161 2206 6975 6050 2517 10802 77.90
(P )x(P) 14835 1409 2427 9300 5700 1767 6048 69.50
(P P, 144,95 15.23 27.62 14525 57.50 2325 96.82 68.00
Mean of Parents 150.19 12.59 23,80 11136 58.50 24.55 7179 66,75
Mcan of Hybrids 15754 13.93 23.93 112.26 58.03 2517 78.56 67.84
SE 3631 1.127 2234 4442 0.484 1.001 2466 1.141
CD at 5% 7.204 2.236 4.432 BR13 0.960 1.986 4,593 2.264

dextrose and other chemicals, adhesives, Reference

preservatives, antiseptic agents and also find many
other uses in industy, The parents showed a wide
variation for this character, the range being 72.5%
(Prabhat -1) to 62% (UMI 743). The hybrid Sartaj
-] % Prabhat -1 recorded the maximum starch
content (77.9%) among the cross combinations
studied.

Based on the number of times a genotype is
occurring as one of the parents for the hybrid
recording high values, those genolypes were
identified as donors for different plant attributes.
UMI 760 for grain yield and grain rows per cob,
UMI 805 for grain yield, number of grains per row
and cob weight, Prabhat -1 for grain yield, plant
height, number of grain rows per cob, 100 grain
weight and starch content, These genotypes can be
used as parents in the hybridization programme for
improving grain yield and other related characters.
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