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Estimate oil ratio and protein and their correlations with the
yield and expected genetic improvement using diallel cross for
four generations of (Zea mays L.)
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Abstract :

A field experimentwas conducted at farm Babylon- mashrooalmusaibfor fiveseasons
(spring and autumn) 2014,2015 and 2016 .The objectives were to study types of gene action ,
inheritance of important characters and to determine the combining ability in advanced
generations of inbreadsZea maize. In the first season ,diallel cross with one direction (half
diallel) was done among six genotypes of Zea maize (IK8, ZP , DK , M2 , W17.161 ,IK58,
R153)the second season a field experiment was conducted for all crosses with parents using
RCBD . Data was analyzed by Griffing method2 fixed Model. Statistical analysis results reveal
high significant differences among genotypes in all studied characters. Variance values were
estimated from additive and non-additive gene action , average degree of dominance and
heritability in bread and narrow sense .Genetic analysis showed that significant differences for
GCA and SCA for all studied characters , indicating predominant of non-additive gene action.

130



2018 / ale / Gl dand) - pde uabad) Alaal) — dsalad) o3 S daaly Ay

Average degree of dominance was more than one for all studied characters in all
generations indicating the effects of over dominance . Estimation of heritability showed high
values for most studied characters , while heritability in narrow sense was low values except
grain yield per plant. Parent DK gave the highest positive effect of general combining ability in
The crosses (IK58XR153) in F1 in grain yield, oil and protein ratio. Expected genetic advance
vauelowered with advance inbreeding due to inbreeding depression . positive effect of genotypic
,enviromant,phnotypic correlation for yield with protein and oil ratio for all generation studies .
high hybrid vigor because genetic diversity between parents .protien and oil raised in the next
generation but for oil was largest compin with protein and yield, 1.36gm with expected
geneticimprovment0.2% , high expected genetic improvement in f3 was 1.73withgenetic
improvement ratio was 7.74% .The main conclusions from these results, that was a continuous
variance in genetic parameters for parents and these crosses in all studied generations because
they were a segregate generations and the characters not stabilized well till F5 or F6 , so these
crosses must be grown to a successive generations to develop new genotypes with high yielding
ability.
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dad) (8 P3XPOu —all e Gt Aall @l isalyjolatl con sa s (el 0 Y00 -l Aasd (8 Al
Gl s dadl 8 PSxPAcu —aill 4l sl e 1.708¢0.7540.731 &b a—! 5 Sl 5 J )
Al el p (B Dy il o s e Bl LYY Sy ale sl 10,778 50.632 50.576 &L aml il
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- &b A W Y AL 1S PSXPOu il 8 Lain 1.097-5 1.681-¢L el N Jead) (—3p3xp4
s ol e (el gabd) S il S (sl (e 0. 9726 0.359-¢-0.712 — 0.564
e oSl Laa s (e A paal) JlaW) (8 () (e 113, 0,125 0.6380.0.338  alis carad)
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Inbreeding Hybrid F1 F2 F3 F4 Crosses Grand | parent
F3 and F4 | F2 and F3| F1 and F2 vigorF1 mean

0.00 5.43 0.92 16.54 P1xP2 9.25 pl
10.78 |10.68| 10.10 | 10.10

-1.76 7.76 0.36 20.22 P1xP3 9.20 p2
11.12 |11.08| 10.22 | 10.40

0.40 6.03 1.20 15.60 P1xP4 9.13 p3
10.75 |10.62| 9.98 9.94

0.68 5.86 -1.96 15.67 P1xP5 9.30 p4
10.70 |10.91| 10.27 | 10.23

-3.10 8.09 0.45 18.05 P1xP6 9.23 p3
10.92 |10.87| 9.99 | 10.30

1.11 4.63 -1.12 16.00 P2xP3 9.17 po6
10.67 |10.79| 10.20 | 10.20

8.60 -3.52 1.09 18.17 P2xP4
10.99 |10.78| 11.16 | 10.20

1.53 3.88 -1.88 14.84 P2xP5
10.60 |10.83| 10.41 | 10.25

1.63 4.11 5.81 9.78 P2xP6
10.84 |10.21| 9.79 9.63

1.55 3.92 2.37 17.85 P3xP4
10.96 |10.70| 10.28 | 10.12

2.60 2.90 -2.89 12.45 P3xP5
10.38 |10.68| 10.37 | 10.10

2.18 7.72 -0.28 18.64 P3xP6
10.88 |10.91| 10.11 | 10.33
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-1.69 6.84 -3.04 13.76 P4xP5
10.50 |10.82| 10.08 | 10.25

0.20 4.42 2.35 14.51 10.65 |10.40| 994 | 9.92 P4xP6

-1.17 4.93 1.20 17.77 10.87 (10.74| 10.21 | 10.33 P5xP6

0.118 0.122 0.052 0.076 0.025 SE
Grand mean | Grand | Grand Gen.
Grand mean F1 F2 mean | mean
F3 F4
10.85 10.70 10.20 | 10.15
0.125 LSDO0.05

Capaall S sl Gl (Rliasy da Guall mally Gy i A lef al N Jiadl e s ¢ daall @l el 8 il

Ay @l ) J gand Aa

sl Eu gl Al Cuadds) a8

¢ 8.018 by 3 salewad) a5y Jasa

e oSl G abaudl ) S el gl )
Cancaall S5l cplal) el mleads) anfe Lo S Jall 3 ddicadl) ciliall
3 Gl il Gy ) donsi () Abaall o2 il (e gty . 9,907 ) 53l Aa 3 Jane 212305 1.96 ) el
Al @l Gl Jaall 138 (e Adiall sdgd Alalall Ay il ety aaly 13¢d ¢l Hl daall 3 i )

Lo 485 5 g0 allaall (any g Lagilad) g Lagilinlii g §ij dualddlg i dalad) Cllal) 408 <) s i (5) Jgaa
Il g Gl 5 SN g O Jaad) il pu g s LD Vg i g )

n - Gi ~ 2. o o e
Gi Gi Gi < Si Si Si Si s
F1 F2 ) Fs | F1J sz F3J Fi Sl
0.076 | 0.080 | -0.025 | 0.030 | P1 | 0.362 | 0.335 | 0.180 | -0.597 P1xP2
0.028 | 0.025 | 0.018 | 0.020 | P2 | 0.549 | 0.559 | 0.226 | -1.681 P1xP3
0.108 | 0.102 | 0.095 | 0.053 | P3 | 0.215 | 0.187 | 0.062 | -0.639 P1xP4
0.023 | 0.019 | 0.014 | 0.010 | P4 | 0.632 | 0.560 | 0.325 | -0.583 P1xP5
-0.067 | -0.066 | 0.040 | 0.015 | P5 | 0.687 | 0.709 | 0.251 | -0.278 P1xP6
-0.176 | -0.159 | -0.359 | -0.126 | P6 | 0.428 | 0.424 | 0.161 0.833 P2xP3
0.503 | 0.496 | 0.197 | -0.569 P2xP4
0.050 | 0.049 | 0.040 | 0.044 | SE | 0.648 | 0.637 | 0.424 | -0.736 P2xP5
0.108 | 0.107 | -0.014 | 0.125 P2xP6
0.234 | 0.342 | 0.242 | -1.097 P3xP4
0.388 | 0.405 | 0.305 0.514 P3xP5
0.754 | 0.731 | 0.231 1.708 P3xP6
0.576 | 0.632 | 0.097 0.778 P4xP5
0.465 | 0.403 | 0.245 0.972 P4xP6
-0.564 | -0.712 | -0.359 | -0.972 P5xP6
0.048 | 0.064 | 0.052 0.350 SE
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oyl Aty saladl Aoy Jana e ] lengpll) S
2 _ dial)
h’y % h%s <% a oA o’D o’E cszzgsccz;/c o’sca czgca E SCA GCA
0.018
8.679 86.395 | 9.416 | 0.003 | 0.113 0.015 0.113 0.002 0.131 0.0315 F4
0.0182
0.015 0.1403
5.991 89.965 5.270 | 0.009 | 0.125 0.036 0.125 0.004 0.0149 0.0507 F3
0.023
1.963 96.594 | 9.907 | 0.013 | 0.638 0.010 0.638 0.007 0.6611 0.0759 F2
0.0229
0.033
18.822 | 92,731 | 8.010 | 0.083 | 0.338 0.012 0.648 0.008 0.0330 | 0.7612 | 0.0858 F1

Jaa¥) 2 dsalloda 84l SISl p A gina B3 8 255 (6 Jsi) Jsia O—e ol
bl LV g (e Ly gina Calial au/ef;zzs 285L isa Joala Jaee (ef PICEYT el A s 2l
O Jmalall i e dadaii ) asay P30 Y G cn o) l/pe 120.35 &b P1 oY) Yoaa Ll
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Jaaa ef ae) 3 J oY) Jall  —8P3X POy il Ladle) (b s Jo¥) Jal) dddall sda d4dle Y2 aa
o il 8 Llmdl LS Jalall A lle ¥ e U5 Jg¥) Jond) 8 Ly i e 500 cadaef il Joaals
L M plxpb cu =il a5 clay/ae 311.43 &l M p2xp6 =il Al clay/ae 369.90 &L p4xpb
2 a2 269.95 il il Al Jals el pdxp6 il 38a s 8 AU Joaall 8/a2 290,45
107.00 <aly p2xp5 =il 8 pe¥) eV A i i ga uan 558 o) il Jael oY) Joall
S bl AR Ay A s e B o le§ PAXP6 G il e 9493, 10p1xp2 =il Al %
I S d ol 8 116.48 G D/t gall Jals Jama gl Uasdlys 9477.58-Csh & 3l
LGl Jaal 8 Cil/ae206.85
Gl g AU L) Y A g jaall DA dmy\wppuﬁg\dmuuim ) dsan e ey
Floaaaydldaie ol of el A Jall a V) Jla) sda =2 il E e Y g A Y Ja¥l s
slaic) A plSl are Ao D jiae | pipe day 138 5 ¢ CaiaS ool aie) s i Llad dfha i (4 Sy s Eiusall (g yzal
Al A Cancally i s o) jaall 3,30 Gl pead Cpe ) ja3Y) JlaY)

Lo g Jo¥) Joall caagl) 868 Ayl NN 5 AU 9 Y Jladl g s LU (lii/pl) sl Juals Jaa (6)J s>
agtaal 4 il

Inbreeding Hybrid vigorF1 F1 F2 F3 F4 crosses | Grand parent
F3 and F4|F2 and F3|F1 and F2 mean
6.80 7.14 12.4 93.10 244.93 214.43 199.12 185.59 P1xP2 | 120.35 pl
4.08 5.19 10.23 70.70 248.45 P1xP3 | 126.84 p2

223.02 211.44 202.79

7.90 4.88 5.23 30.12 232.53 P1xP4 | 145.25 p3
220.36 209.61 192.98

5.32 5.92 2.86 82.00 220.06 P1xP5 | 178.70 p4
214.45 201.64 190.90

8.88 10.73 8.85 17.00 263.80 P1xP6 121.20 pS
290.45 214.63 195.57

7.37 30.81 8.19 8.55 230.78 P2xP3 | 225.28 p6
311.87 215.76 199.85

9.33 7.06 9.52 42.56 254.76 P2xP4

230.51 214.23 194.24
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5.00- 17.39 8.44 107.00 251,09 P2xP5
229.89 189.91 199.38

38.40 7.20 9.07 13.50 255.71 P2xP6
232.51 215.76 132.91

9.97 0.18 9.07 32.80 237.34 P3xP4
215.80 211.03 190.00

6.98 1.57 5.70 57.45 228.70 P3xP5
215.68 212.29 197.46

0.39 9.65 17.38 19.01 268.64 P3xP6
228.86 206.63 205.82

3.92 3.09 28.95 61.8 288,48 P4xP5
111.09 204.56 196.62

36.27 22.44 0.01 19.60 269.95 P4xP6
369.92 209.35 133.41

26.24- 77.58- 18.61 57.30- 143.12 P5xP6
116.48 206.85 135.37

9.024 18.148 3.657 1.956 SE
Grand Grand Grand Grand Gen.

mean F1 | mean F2 | mean F3 | mean F4
243.74 218.53 201.52 183.85

15.037 LSD 0.05
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Aa ) Jane o clld ) Ling 58 g ol Ja W) 3 LS 3l 310 3347 Gucall imally Gy 5l A o) LBl 5 ¢ ddiall
ﬁ\aqqusdm@uww\ﬁﬁu\w\}w\u\w Jua¥) maead aal g (e pS) S ) Balaws
b Ol 485k g sl peean 1A AN JLal) 8 dcaidie JV 3 Y Gadall il gl s (Y 5 aal s (e
JSV L Sp2xp6 il e s da W) Jal) 8 A3 Alalall Dy il A iS¢ o) jiiall 3,00 (8 daalad) (s
LU s ge Ll el S ciliall Copmall e 5l cans Cgan) Jusalas s 31y sl Jalaill alall ol (S5 1 ) s
L) gl 8 Legllanin 5 Lagdle 5SS ol Laa Jua¥) gl s P2XP3 5 PIXPOCu paill G dalal) i)

vl pinall 3 3 8 gl Juala (s 8 Al

Gi Gi Gi . Sij Sij Sij Sij N
F1 F2 L F4 cif Fi] F2] F3J Fi Sl
0.876- -1.330 1.770 0.402 | P1 | 11.835 9.913 12.845 6.870 P1xP2
6.889 5.949 4738 3344 | P2 | 26.622 | 21.569 24.688 | 24.189 P1xP3
9.754 2.883 5216 3220 | P3 | 20.766 | 11.937 22.968 | 14.973 P1xP4
7.681 9.857 5.100 2629 | P4 | 21.033 | 21.273 31.023 | 21.985 P1xP5
-8.650 -5.389 -10.922 | -6.462 | P5 | 98.994 | 103.853 | 38.991 | 23.331 P1xP6
-6.678 -11.970 -5.902 | -31.973 | P6 | 86.093 | 103.148 | 26.043 | 18.316 P2xP3
24729 | 14.813 24.628 | 13.293 P2xP4

3.805 10.144 4.702 2718 | SE | 26.376 | 29.438 16.326 | 27.528 P2xP5

39.168 38.633 37.160 25487 P2xP6
10.952 3.167 20.950 9.180 P3xP4
28.830 18.290 38.230 22.914 P3xP5
57.566 38.053 27.549 22.403 P3xP6
20.850 | 157.800 20.950 20.923 P4xP5
32.687 18.548 30.610 31.354 P4xP6
61.349 70.750 -41.349 | -31.973 P5xP6
18.952 25.201 2.932 1.094 SE

G e o skl 8 Al clial) 58l )0 o) jtaall 50 e 41 )5 Gy 3as) agaladinl e [[8]pa sl
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Wys% | h%s% A oA oD ok "gf;/‘” o’sca o’gea E SCA GCA
11.490
2364 | 99.070 | 9.045 | 29.202 T0dS | o1z | noasos | 14601 | 1nasy | 0% 1aga09 | R4
34397
3.691 | 98.499 | 7.167 | 84.566 | 2172.058 0019 | 2172058 | 42283 | P70 50566 4 |
987.88
3789 | ssagy | NUMA | 12099 | sgoqnag | 7 0010 | 5894238 | -60495 | gg7gg | OOS2-124 | 503925 1 gy
. . X n.s
6
999.13
4
3766 | 87.389 | NUM# | 162101 565 49 0012 | 5764222 | -40.555 S892184 | 478.923ns | F1
! 00 x
$82.68
5
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F1 F2 F3 F4
Genetic Expect.ed Genetic Expect.ed Genetic Expect.ed Qenetlc Expect.ed i
improve genetic improveme genetic improveme genetic | improv genetic
ment (%) improvemen nt (%) improveme nt (%) improve | ement | improveme
. t - nt - ment (%) nt
0.60 1.46 2.49 5.45 1.52 3.06 7.74 10.73 at Sl Juals
0.45 0.92 0.26 1.83 0.40 0.04 0.59 0.06 (%) sl A
3.26 0.23 1.02 0.069 7.99 0.37 0.20 1.36 3l A (%)
£ jhuall 3,40 A A g jaall cliual) z) 930 G A sl Bl Y cdlalaa ¢ (9) Jgan
(ARG Jala A Sala A as cldll Juala A Gl Jala Eiliall
TR VRN IRPSETRII VAENT) A o
F1 F1 F2 F2 F3 F3 F4 F4
*%().343- **0.354 | **0.321 - | **0.283 %0344 0.198 *%().402- 0.211 " :.-:"'Jm
(S g
**0.401 **0.365 **0.39 Al
*0.337 0o 3l
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