ISSN: 1992-7479 2010 ¢« saisaly Gald a3 (4) a8 calaal) e )30 o glall L) dlas

2009
(ABS09-325 ABS09-26 5 ABS09-205 ABS09-14 sABS09-8 s ABS09-2):

(30)
RCBD
Griffing
(ABS-09-8)
( 184.07)
(ABS09-26xABS09-32)
(ABS09-14xABS09-8) ( 215.33)
. 236.33)
(ABS09-8) MSrca MSsca MSgca
8.13
ABS09-) (ABS09-26xABS09-32) 0.068
(ABS09-32x26
o’sca\c’gca : 0.083 10.17 0.210 21.29
o’rca\c’gca
1.12 1.54
500

500

337



ISSN: 1992-7479 2010 ¢« saisaly Gald a3 (4) a8 calaal) e )30 o glall L) dlas

500
500
500

Genetic Analysis of Combining Ability and Estimation of Genetic
Parameters for some Traits in maize

Ahmed Shhab A. Ramadan & Abed M. AL- Jumaily
Dep. Of Crop Sci. - College of Agriculture - University of AL- Anbar

Abstract

A field trial was carried out at Field Crops Research Station of General Board
of Agricultural Research, Abu-Ghraib in spring and autumn seasons in 2009. Six
inbred lines of maize (Zea mays L)(ABS09-25 ABS09-8 sABS09-145 ABS09-20
sABS09-265 ABS09-32) were crossed in all possible combinations including
reciprocal, during the spring season of 2009 to produce 30 F1 cross (diallel and
reciprocal crosses). Seed of parents and crosses were grown in a randomized complete
block design (RCBD) with three replicates in fall season 2009. The objective of this
study was to identify and select superior maize inbred lines based on their
performance as well as to evaluate their crosses performance based on results of
genetic analysis of combining ability, gene action and estimation of some genetic
parameters using the approach of Griffing method 1 with fixed model for plant height,
ear height, ears number per plant, ear length, and rows number per ear, kernels
number per row, 500-kernel weight and grain yield per plant. Results of statistical
analysis indicated that there were highly significant differences among genotypes
means for all studied characters. The inbred line (ABS09-8) gave highest for most of
studied characters including grain yield per plant (184.07g). In diallel crosses, the

cross (ABS-09-32xABS-09-26) gave mean highest for ears number and grain yield

per plant (215.33g),while in reciprocal crosses, the cross (ABS-09-8xABS-09-14)

gave mean higher for most of studied characters, including grain yield(236.33g).
Results of genetic analysis showed that (MSgca), (MSsca) in diallel and (MSrca) for
reciprocal crosses were high significant in most of studied characters. The inbred line
(ABS09-8) was found as the best general combiner effect for grain yield (8.13) and

for ears number per plant (0.068). While the diallel cross (ABS09-26xABS09-32) and

reciprocal cross (ABS09-32 x ABS09-26) were found best specific combiner effect in

the crosses for grain yield and ears number per plant (21.29, 0.210) (10.17,0.083)
respectively. The ratio of the variance component of (c’gca) to the(c?sca) for diallel
crosses and (c’rca) for reciprocal crosses was less than 1.0 in all studied characters,
except for ears number and grain yield per plant which was more than 1.0 in

reciprocal crosses (1.54 1.12) respectively. The values of (6°D) were more than that
(6°A) for all characters except for ears number per plant, 500- kernel weight and grain
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yield per plant, which were less than those in reciprocal crosses, and this reflects the
exceeded one for the value of average degree of dominance for all studied characters
in both diallel and reciprocal crosses except ears number per plant which was less
than 1.0 in reciprocal crosses and 500- kernel weight which was zero. As diallel cross
for broad sense heritability it was high and narrow sense was low in diallel and
reciprocal crosses for all studied characters except for 500- kernel weight which was
a medium value in diallel crosses. As for reciprocal crosses broad sense heritability
was high for all studied characters except for ears number per plant and 500- kernel
weight which was a medium value, while grain yield was low value. As for narrow
sense was low value for all studied characters except for ears number per plant and
ear length which was a medium value and500- kernel weight which was high value.

(1)
(Full Diallel Cross)
(2)Schmidt

( )

Fixed ) (Method 1) (3) Griffing
(GCA) (General Combining Ability) (model

(SCA)(Specific Combining Ability)

(Gene Action) (RCA) (Recibrocal Combining Ability)
(Average Degree of Dominance) (Heritability)

(3) Griffing
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()

500
() () ) () ()
165.83 113.67 | 39.73 | 15.67 20.10 1.13 114.00 201.67 1
184.07 11467 | 4367 | 1587 22.37 1.23 118.50 213.83 2
177.33 141.67 | 40.60 | 14.53 20.40 1.20 121.50 202.17 3
168.00 11400 | 4087 | 15.47 20.35 1.10 129.83 221.67 4
164.00 116.67 | 41.60 | 15.60 21.00 1.07 90.67 182.83 5
166.67 114.00 | 39.73 | 15.73 21.53 1.07 122.00 223.67 6
177.33 11633 | 39.73 | 14.90 20.09 1.23 123.83 220.00 1x2
192.00 119.00 | 37.67 | 16.40 21.33 1.33 111.17 193.50 1x3
186.13 11733 | 4327 [ 15.73 26.53 1.27 135.17 223.33 1x4
169.53 11833 | 4020 | 16.00 23.33 1.07 124.67 221.83 1x5
163.67 11933 | 4093 | 14.93 18.87 1.07 113.50 201.00 1x6
200.00 11433 | 38.13 | 15.60 22.33 1.33 120.33 216.00 2x3
184.00 120.00 | 32.80 | 15.47 21.10 1.27 119.00 198.83 2x4
190.00 11567 | 4133 | 15.60 22.93 1.33 129.17 225.50 2x5
190.20 11733 | 4207 | 1520 20.67 1.27 111.50 192.33 2%6
170.67 120.67 | 37.60 | 16.28 22.47 1.13 135.17 227.00 3x4
182.00 119.67 | 3653 | 16.50 21.47 1.20 118.83 223.67 3x5
188.00 11933 | 41.60 | 15.20 21.40 1.33 131.17 221.83 3x6
192.00 11233 | 4027 | 14.67 20.93 1.30 120.50 233.50 4x5
191.67 116.00 | 3687 | 14.80 21.07 1.33 126.00 221.67 4x6
215.33 118.00 | 43.53 | 16.53 20.80 1.53 123.50 217.83 5%6
204.00 119.00 | 36.00 | 15.20 19.13 1.40 116.50 216.83 2x1
182.87 119.00 | 39.13 | 14.53 20.60 1.20 116.67 196.00 3x1
181.07 119.67 | 4220 | 15.73 23.13 1.23 113.17 190.83 4x1
171.33 119.67 | 4120 | 14.67 23.73 1.17 131.83 230.67 5x1
176.13 122.00 | 36.07 | 15.07 21.13 1.13 123.00 210.33 6x1
236.33 118.00 | 42.90 | 15.73 21.53 1.60 137.50 226.83 3x2
193.00 11333 | 4220 | 14.67 20.67 1.33 120.00 215.00 4x2
200.67 111.67 | 3740 | 16.53 22.33 1.37 127.67 221.50 5x2
185.00 116.67 | 38.87 | 15.20 19.27 1.33 111.80 214.00 6x2
194.00 121.67 | 4080 | 15.87 21.67 1.37 131.50 223.50 4x3
196.00 119.67 | 37.73 | 15.60 21.87 1.27 126.33 233.23 5x3
181.33 120.67 | 4120 | 15.20 21.13 1.23 111.00 191.00 6x3
198.27 118.67 | 4140 | 1547 22.53 1.37 119.33 224.33 5x4
178.87 117.67 | 3640 | 1587 20.07 1.20 125.33 218.67 6x4
195.00 120.67 | 3693 | 16.13 19.67 1.37 122.83 215.83 6x5
185.92 11823 | 39.63 | 15.50 21.37 1.26 121.43 214.23
3.375 9.30 1.69 0.92 1.35 0.23 2.33 6.54 | L.S.D5%
36.89 11.29 2.05 1.10 1.62 0.26 2.83 794 | LSD%
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(SCA) (GCA) 3)
(RCA)
500
() () O) () O)
7.95- 0.184- | 0.284 | 0.0232- | 0.567- | 0.063- 1.72- 6.99- 1
8.13 2.26- | 0.038-| 0.146 0.389 | 0.068 0.321- 0.791 2
3.98 471 | 0451 | 0.077 0238 | 0.023 2.43 0.701- 3
2.12- 1.12- | 0.749- | 0.012- 0.331 | 0.010- 3.89 4.59 4
0.666 0.930- | 0.340 | 0.190 0.420 | 0.000- 2.68- 3.57 5
2.71- 0.260- | 0.310- [ 0.120- | 0.780- | 0.020- 1.21- 1.58- 6
4.56 1.84 1.82 | 0.038- 0.029 | 0.052 0.696 8.89 1x2
5.48 3.80- | 3.67- | 0352- | 0.297- | 0.046 7.92- 6.04 1x3
7.74 1.54 139 | 0.196- | 0.498- | 0.063 0.485 15.76 1x4
8.21- 1.84 | 0700 | 0.260- 1.60 | 0.080- 11.14 13.71 1%5
5.37- 2.90 | 0.520- | 0.580- 1.14- | 0.060- 0.331- 3.80- 1x6
20.13 452- | 325 | 0.063- 2.73 0.116 5.68 10.10 2x3
3.44- 1.82 | 0318 | 0.241- 0.103 | 0.018- 5.58- 2.14 2x4
0.612 138- | 0.150 | 0.390 0.980 | 0.020 9.91 5.39 2x5
3.74- 129 | 0900 | 0.160- | 0.480- | 0.010- 8.33- 9.80- 2x6
5.45- 0.657- | 0227 | 0.462 0311- | 0.023- 5.89 4.30 3x4
1.10- 235- | 2.58- | 0.490 0.140- | 0.050- 1.71 11.81 3x5
2.52- 269- | 234 | 0.270- 0.67- | 0.020 1.26- 5.08- 3%6
10.66 4.69- | 0.580- | 0.640- | 0.010- | 0.070 2.81- 6.36 45
4.17 0.020- | 2.67- | 0.020- | 0.390- | 0.030 1.47 3.41 4%6
21.29 229 | 0.430-| 0.260 0.780- | 0.210 5.54 0.610 5x6
13.33- 1.33 1.97 0.483 1.14 | 0.083- 3.67 3.08- 2x1
4.57 0.000 | 3.90 | 0467- | 0350- | 0.067 2.75- 1.67 3x1
2.53 1.17 | 0300 | 0.400 0292- | 0.017 11.00 5.92 4x1
0.900- 0.667 | 1.23 0.533 0.200 | 0.050 3.58- 6.58- 5x1
6.23- 133 | 0.733-| 0267 0.200 | 0.033- 4.75- 16.33 6x1
18.17- 1.83 | 0.033-| 0.067 1.80 | 0.133- 8.58- 1.08- 3x2
4.50- 333- | 167 0.600 1.13 | 0.033- 0.500- 0.083 4x2
5.33- 2.00- | 247 | 0133- | 0.133- | 0.017- 0.750 7.92- 5x2
2.60 0.333- | 0.200 | 0.000 0233 | 0.033- 0.150- 8.62- 6x2
11.67- 0.500 | 1.97- | 0.500 0.833 | 0.117- 1.83 4.58 4x3
7.47- 0.000 | 1.17- | 0.867 1.10 | 0.033- 3.75- 4.83 5x3
3.33 0.667 | 0400 | 0333- | 0.133- | 0.050 10.08 0.83- 6x3
3.13- 3.17 1.90 | 0.933- 0.700 | 0.033- 0.583 4.58 5x4
6.40 0.833 | 290 | 0.067- 1.53 0.067 0.333 13.92- 6x4
10.17 133- | 230 | 0.300- 0.566 | 0.083 0.333 1.00 6x5
2.87 0.079 | 0.161 | 0.087 0.128 | 0.022 0.220 0.618 | SE(&i)
6.55 201 | 0366 | 0.198 0292 | 0.050 0.562 1.41 SE(3ij)
7.71 236 | 0431 | 0.233 0.340 | 0.059 0.591 1.66 | SE(r'ij)
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(4)
500
() () () )
() (
7.19 4.97 0.140 0.019 0.001 0.130 2.05 15.09 o’gea
1438 9.94 0.280 0.038 0.003 0.260 4.10 30.18 A
118.88 11.15 0372 0.109 0.007 0.236 0.700 551 o’
166.13 2471 722 0.234 0.009 2.92 11635 | 281.81 o’g
285.00 35.86 7.59 0.343 0.016 3.16 117.05 | 287.32 o’p
151.75 14.77 6.94 0.196 0.006 2.66 11225 | 251.63 o'sca
151.75 14.77 6.94 0.196 0.006 2.66 11225 | 251.63 oD
2
0.04 0.336 0.020 0.096 0.220 0.040 0.018 0.059 /‘ngsccz
4.59 1.72 7.04 321 2.15 4.52 7.40 4.08 a
58.28 68.92 95.13 68.22 55.13 92.69 99.40 | 98.08 %hZb.s
5.04 27.72 3.69 11.08 16.67 8.25 3.49 10.50 %h2n.s
20.76 6.85 3.26 0.207 0.004 0.880 2852 | 77.88 olg-r
139.63 18.00 3.63 0316 0.011 1.12 2022 | 83.39 o’p-r
6.38 -3.09 2.98 0.169 0.0008 0.620 2442 | 4770 o'rea
6.38 23.09 2.98 0.169 0.0008 0.620 2442 | 4770 o’D-r
2
1.12 -1.60 0.046 0.112 1.54 0.200 0.083 0.316 o gea
/6"sca
0.94 0 4.61 2.98 0.807 2.18 3.45 1.78 a-r
14.87 38.07 89.80 65.50 33.08 79.27 17.60 | 93.38 %hZb.s-r
10.29 5525 771 12.03 25.00 23.42 1402 | 36.19 hn.s-r
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