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GENETIC ANALYSIS OF COMBINING ABILITY AND GENE ACTION
FOR DOUBLE CROSS HYBRIDS IN MAIZE USING RAWLINGS AND
COCKERHAM METHOD

N. M. Al-Amery* A.M. Ahmed H. R. Latheth
Lecture Prof. Assist. Prof
ABSTRACT

Six inbred lines (Syn-1, MGW-3, S-165, Syn-22, Zm-9, M-17) of maize (Zea mays L.) were used
in this study using half diallel cross and developed 15 F; single crosses . The single crosses were
crossed a ccording to Rawllings and Cookerham method and developed 45 double crosses .
Seeds of double crosses were cultivated to study combining ability and gene action of the parent.
The results showed highly sinificant differences for mean square of double crosses and for the
some traits . The double crosses (Syn-1* ZM-9)(MGW-3 * M-17) , (Syn-1 * ZM-9)(S-165 * Syn-
22) , (MGW-3 *M17)(S-165 *Syn-22) , (Syn-1 *S-165)(MGW-3*Syn-22) (Syn-1 *S-165)(ZM-9*
M17) and (MGW-3 * Syn-22)(ZM-9 *M-17) revealed highest specific combining ability effects
for leaf area , number grains.ear*and grain yield gms.plant™ . All characters were under the
epistatic gene effect with type of gene action (Dominance * Dominance) except leaf area was
under the type of gene action (Additive*Dominance).

Key words: gene action, double cross, maize, grain yield per.plant
Part of Ph.D. Dissertation of the first author
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33972 -0.7704  -106769  -0.1645  -0.2250  -0.4185 49500  -0.2333  -0.5648 [ (20x(3)
01324  -0.7407 35731 05898  -0.1565 01315 62794  -0.4222  -0.0481 [ (2)x(4)
08981 02704 37167 00966 00963 01731 12.0457- 08593 02870 [ _(2)x(5)
25102 07843 -10.8009  -0.6585  -0.0333  -0.0222  -18532 02074  -10B48 | (2)%(6)
6.1546 03324 224107 06333 03620 02769  -3.1931  -2.0222  -1.6389 | (3)x(4.)
-1.8407  -0.0815 -11.3130  -0.9519 00352  -0.3037 38409 07296 20315 | (3.)x(5)
04620  -1.7361 104257 02040 01963 00935  -11576 00963  -17685 | (3.)x(6.)
52139 04148 203028  -04111  -0.3889  -0.2778 48395 32074 25861 | (4)%x(5)
19991 03185 20867 0213 00491 01157 -10.5596  -2.2333  -0.3917 | (4)x(6.)
35806 12083  10.8806  0.5410 00657 02315 88904  -0.1889 05722 | (5)x(6.)

0.85 0.26 3.35 014 o006] o010] 157 0.49 0.44 SE
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-7.3639 15306  -40.9430 -1.2531  -0.6491  -0.5519 -17.0629 48296  6.5426- (12)34)
4.2667 1.8083 4.8765 0.4617 0.0037 0.2259 13.4696 3.0704 5.1491 (12)(35)
3.0972 -3.3389  36.0665  0.7914 0.6454 0.3259 3.5932 1.7593 1.3935 (12)(36)
3.0972 -3.3389  36.0665  0.7914 0.6454 0.3259 3.5932 1.7593 1.3935 (12)(45)
4.2667 1.8083 4.8765 0.4617 0.0037 0.2259 13.4696 3.0704 5.1491 (12)(46)
-7.3639 15306  -40.9430  -1.2531  -0.6491  -0.5519 -17.0629 -4.8296 6.5421 (12)(56)
8.3917 15528  27.4404  0.8581 0.4009 0.6037 8.2191 3.8259 11241 (13)24)
-0.9444  -2.5000 0.3915 -0.3586 0.1815 -0.3852 -2.8654 -2.9963 1.1546 (13)(25)
-7.4472 0.9472  -27.8319  -0.4994  -0.5824  -0.2185 -5.3537 -0.8296 2.2787 (13)(26)
-7.4472 0.9472  -27.8319  -0.4994  -0.5824  -0.2185 -5.3537 -0.8296  2.2787- (13)(45)
-0.9444  -2.5000 0.3915 -0.3586 0.1815 -0.3852 -2.8654 -2.9963 1.1546 (13)(46)
8.3917 15528  27.4404  0.8581 0.4009 0.6037 8.2191 3.8259 1.1246 (13)(56)
-1.0278  -3.0833 135026  0.3950 0.2481 -0.0519 8.8438 1.0037 5.4185 (14)(23)
3.0417 3.5833 -3.5802 0.1117 -0.1324 0.2759 0.5363 -0.8185  4.3593- (14)(25)
20139 05000  -9.9224  -05067  -0.1157  -0.2241 -9.3801 -0.1852  1.0593- (14)(26)
20139 05000  -9.9224  -05067  -0.1157  -0.2241 -9.3801 01852  1.0593- (14)(35)
3.0417 3.5833 -3.5802 0.1117 -0.1324 0.2759 0.5363 -0.8185  4.3593- (14)(36)
-1.0278  -3.0833 135026  0.3950 0.2481 -0.0519 8.8438 1.0037 5.4185 (14)(56)
-3.3222 0.6917 52680  -0.1031  -0.1852 0.1593 -10.6043 -0.0741  6.3037- (15)(23)
-6.1389  -0.2444  -324863  -0.9031  -05130  -0.6019 -4.1295 -0.9407 2.9657 (15)(24)
9.4611 04472  37.7543  1.0061 0.6981 0.4426 14.7338 1.0148 3.3380 (15)(26)
9.4611 -0.4472  37.7543 10061 0.6981 0.4426 14.7338 1.0148 3.3380 (15)(34)
-6.1389  -0.2444  -324863  -0.9031  -05130  -0.6019 -4.1295 -0.9407 2.9657 (15)(36)
-3.3222 0.6917 52680  -0.1031  -0.1852 0.1593 -10.6043 -0.0741 6.3037 (15)(46)
4.3500 2.3917 82346 02919  -0.0630  -0.1074 1.7605 -0.9296 0.8852 (16)(23)
22528  -1.3083 5.0459 0.0450 0.1120 -0.0019 -4.0895 28852 4.0898- (16)(24)
-2.0972  -1.0833 3.1887 0.2469 -0.0491 0.1093 2.3291 3.8148 3.2046 (16)(25)
-2.0972  -1.0833 3.1887 0.2469 -0.0491 0.1093 2.3291 3.8148 3.2046 (16)(34)
22528  -1.3083 5.0459 0.0450 0.1120 -0.0019 -4.0895 28852 4.0898- (16)(35)
4.3500 2.3917 82346  -0.2919  -0.0630  -0.1074 1.7605 -0.9296 0.8852 (16)(45)
4.3500 2.3917 82346 -0.2919  -0.0630  -0.1074 1.7605 -0.9296 0.8852 (23)(45)
-3.3222 0.6917 52680  -0.1031  -0.1852 0.1593 -10.6043 -0.0741 6.3037 (23)(46)
-1.0278  -3.0833 135026  0.3950 0.2481 -0.0519 8.8438 1.0037 5.4185 (23)(56)
-2.2528  -1.3083 5.0459 0.0450 0.1120 -0.0019 -4,0895 -2.8852  4.0898- 24)(35)
-6.1389  -0.2444  -324863  -0.9031  -05130  -0.6019 -4.1295 -0.9407 2.9657 24)(36)
8.3917 15528  27.4404  0.8581 0.4009 0.6037 8.2191 3.8259 1.241 (24)(56)
20972 -1.0833 3.1887 0.2469 -0.0491 0.1093 2.3291 3.8148 3.2046 (25)(34)
3.0417 3.5833 -3.5802 0.1117 -0.1324 0.2759 0.5363 -0.8185  4.3593- (25)(36)
-0.9444  -2.5000 0.3915 -0.3586 0.1815 -0.3852 -2.8654 -2.9963 1.1546 (25)(46)
9.4611 04472  37.7543  1.0061 0.6981 0.4426 14.7338 1.0148 3.3380 (26)(34)
2.0139-  0.5000-  9.9224-  0.5067-  0.1157-  0.2241- 9.3801- 0.1852-  1.0593- (26)(35)
7.4472- 0.9472  27.8319  0.4994-  0.5824-  0.2185- 5.3537- 0.8296-  2.2787- (26)(45)
7.3639- 15307  40.9430-  1.2531-  0.6491-  0.5519- 17.0622- 4.8296-  6.5426- (34)(56)
4.2667 1.8083 4.8765 0.4617 0.0037 0.2259 13.4696 3.0704 5.1491 (35)(46)
3.0972 3.3389-  36.0665  0.7914 0.6454 0.3259 3.5932 1.7593 1.3935 (36)(45)
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2299.2077- 62.7194- 17968.0774- 25.9130- 10.2277- 5.6166- 20964.889- 392.5603- 1242.3096- g% A
2894.4043 605.3827 107352.5460 19.2105 21.6269 4.5256 42163.230- 497.0422- 48.4281- %D
549.1508 494.1652- 78046.0491- 20.6415 6.2922- 2.7307 66118.676 947.5050 1569.2257 % AA
13100.8087- 2680.5045- 406993.4946- 106.8843 90.7908- 36.0618- 93572.859 802.9911 2950.3516- g% AD
12720.9085 2227.8531 274470.8896 183.8735 75.0105 60.5303 29244.102 1618.079 5988.6118 a’DD
8733.8724 1787.0030 271328.9964 71.2562 60.5272 24.0412 62381.906- 535.3274- 1966.9011 % AAA
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