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Table 1. Codes, pedigree names and origin of genotypes
used in crosses.
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U.S.A.  sasidl Gl il Veltro 1L.298-09 P,
France L@ Koral 1L.286-09 Ps3
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Table 2. Variance in the different traits evaluated in the three performed crosses.
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La100 e ugal M Jsk
) 100 ou g adly Number  (sidl ougiadl R
<ludl/aldl  kernel  Number of of Cob Cob Adall ol
Yield/plant  weight  kernels/cob rows/cob diameter length Parameter Hybrid
3.82 0.01 0.06 0.02 0.004 0.05 Replicate variance oSl s 1L.257-09 x IL298-09
842.32%*  27.20%* 51.99%* 6.95%* 0.24%* 16.40**  Population variance sl (b
4.99 0.13 0.45 0.10 0.012 0.04 Error aall
20.63 19.86 18.62 19.01 11.71 19.70 CV%
2.36 1.56 0.03 0.05 0.16 0.30  Replicate variance ooSal gl TL228-09 x 11.262-09
837.91%* 26.52%%* 35.75%* 2.88%* 0.41** 10.49**  Population variance b=l (b
3.87 1.33 0.24 0.22 0.06 1.09 Error Uaall
21.09 18.05 16.72 10.99 14.37 15.85 CV%
1.79 0.15 0.33 0.12 0.07 0.04 Replicate variance oSl s TL286-09 x 1L255-09
1477.67*%*  30.79** 16.05%* 3.20%%* 0.74%** 10.56** Population variance b=l (b
25.08 0.85 0.22 0.17 0.03 0.90 Error Uasll
24.44 18.99 10.93 11.99 18.84 16.12 CV%

* *%* indicates significance at 0.05 and 0.01 probability levels, respectively.
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Table 3. Variance of six hybrid populations’ means in relation to cob length, cob diameter, number of rows, number of kernels
per row, 100 kernels weight, and yield per plant.

1L.286-09 x IL255-09 1L.228-09 x 1L262-09 1L.257-09 x 1L298-09 s
bl
b gial) o giall o giall No. of Hildad)
Mean S? S$2X CV% Mean S? S2X CV% Mean S? $2X  CV% plants Populations
Cob length (b 2 Jsb
17.8 1.75 0.058 7 19.8 2.67 0.089 8 17.4 0.54 0.018 4 30 P:
18.9 1.66 0.055 7 18.5 2.97 0.099 9 19.9 0.32 0.011 3 30 P2
22.5 1.32 0.044 5 234 1.84 0.061 6 24.6 0.21  0.007 2 30 Fi
21.9 10.61 0.088 15 20.8 8.52 0.071 14 20.5 1.28 0.011 6 120 F2
19.1 8.85 0.098 16 21.5 5.32 0.059 11 19.9 096 0.011 5 90 BCi
20.8 8.00  0.089 14 18.6 623  0.069 13 210 1.06 0012 5 90 BC>
1.73 1.9 0.35 %5 i (g sina (3 il
LSD at 0.05
Cob diameter (uball jhé
3.9 0.08  0.003 7 4.0 0.14 0.005 9 38 002 0.001 3 30 Pi
4.6 0.10  0.003 7 4.4 0.13  0.004 8 42 0.02 0.001 3 30 P>
5.5 0.03  0.001 3 5.1 0.09 0.003 6 46 001 0000 2 30 Fi
4.5 020  0.002 10 45 0.61 0.005 18 4.1 0.08  0.001 7 120 F»
43 0.18  0.002 10 4.7 0.54 0.006 16 43 0.06  0.001 6 90 BC)
4.6 0.14  0.002 8 43 0.46  0.005 16 42 0.07 0.001 6 90 BC>
0.30 0.44 0.20 %5 i (g sina (3 il
LSD at 0.05
Number of rows < siuall dis
14.4 0.65 0.022 6 15.6 0.46 0.015 4 12.5 0.26  0.009 4 30 P:
13.9 0.58 0.019 5 14.7 0.63 0.021 5 11.8 046 0.015 6 30 P2
16.9 0.26 0.009 3 17.3 0.23 0.008 3 15.8 0.17  0.006 3 30 Fi
14.5 123 0.010 8 15.0 1.18 0010 7 145 123 0010 8 120 F»
14.8 0.85  0.009 6 14.8 0.96  0.011 7 137 105 0012 7 90 BC)
15.0 1.04  0.012 7 15.4 0.85 0.009 6 149 089 0010 6 90 BC>
0.75 0.86 0.58 %5 Y (5 sine G il
LSD at 0.05
Number of kernels per row <l o gall dac
36.1 0.95 0.032 3 36.3 1.18 0.039 3 344 2.66 0.089 5 30 P
33.7 1.04 0.035 3 31.3 1.06 0.035 3 355 2.74 0.091 5 30 P2
39.8 0.42 0.014 2 409 0.89 0.030 2 46.1 1.44 0.048 3 30 Fi
38.6 2.30 0.019 4 36.9 8.79 0.073 8 37.6 8.72 0.073 8 120 F»
347 1.92 0.021 4 36.2 5.84 0.065 7 38.4 6.74 0.075 7 90 BCi
37.1 1.95 0.022 4 32.7 5.25 0.058 7 40.3 7.43 0.083 7 90 BC2
0.85 0.90 1.22 %35 N (5 sine 38 i
LSD at 0.05
100 kernels weight 4 100 2 (13
27.4 2.23 0.074 5 25.5 3.36 0.112 7 22.8 1.14 0.038 5 30 P:
26.1 1.84 0.061 5 26.6 2.87 0.096 6 233 1.13 0.038 5 30 P>
344 1.08 0.036 3 338 2.03 0.068 4 30.9 0.95 0.032 3 30 Fi
309 9.16 0.076 10 279 9.09 0.076 11 27.0 10.00 0.083 12 120 F>
30.1 5.22 0.058 8 27.5 7.81 0.087 10 279 7.39 0.082 10 90 BC;
26.3 7.38 0.082 10 29.9 6.89  0.077 9 25.8 8.66 0.09% 11 90 BC2
1.68 2.1 0.65 %5 i g sina G il
LSD at 0.05
Yield per plant g3l cidl) A&
84.2 61.94 2.065 9 96.6 35.69 1.190 6 73.5 82.26 2.742 12 30 Pi
99.3 65.89 2.196 8 69.7 36.14 1.205 9 93.8 7477 2.492 9 30 P>
211.4 38.53 1.284 3 187.9 22.67 0.756 3 187.9 4040 1.347 3 30 Fi
185.5 262.35 2.186 9 147.7 186.49 1.554 9 153.5 269.28 2.244 11 120 F>
1593  206.82 2.298 9 126.8 17484 1943 10 151.6 199.89 2.221 9 90 BCi
163.9 230.61 2.562 9 1548 13335 1.482 7 129.9 21513 2390 11 90 BC2
9.11 3.58 4.07 %5 e g sina G Al
LSD at 0.05

CV= Coefficient of variation, S>X= Mean variance, S>= Variance

caltll =82 ddaws giall s =82X «aAY) Jala =CV
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Table 4. Potence ratio, hybrid vigor and inbreeding depression for the traits cob length, cob diameter, number of kernels,
number of rows, 100 kernels’ weight and yield per plant in relation to the three hybrids studied.

oshaill lada Hybrid vigor % ¢ XA
A Al Al U Gl (gl 88
FRECRY Juaddy) O Aol g Cagd) 868
Inbreeding Heterosis towards sLY) Balpaad) dpaud .
depression better parent Heterosis mid-parents  Potence ratio Hybrid Ol Trait Adall
16.43%* 23.35%* 31.76** 4.66 1L257-09 x 1L298-09 sl Jsh
11.20 17.96%* 22.03* 6.38 1L228-09 x 1L262-09 Cob length
2.70 19.20%* 22.84%%* 7.49 1L286-09 x 1L255-09
9.70%* 9.67** 14.89%* 3.13 1L257-09 x 1L298-09 cugiall lad
12.27 16.25% 21.11%* 5.05 1L228-09 x 1L262-09 Cob diameter
16.91* 17.84%* 27.88%* 3.27 1L286-09 x 1L255-09
8.23 26.40%* 30.22%* 10.00 1L257-09 x 1L298-09 s gall 22e
13.46%* 11.11%* 14.41%** 4.85 1L228-09 x 1L262-09 Number of rows
14.03%* 17.40%* 19.34%* 11.71 1L286-09 x IL255-09
18.31%* 29.77** 31.81%* 20.21 1L257-09 x 1L298-09 G gaall dae
9.85 12.76%** 21.04** 2.87 1L.228-09 x 1L.262-09 Number of kernels
3.18 10.24%* 14.08%* 4.04 1L286-09 x 1L255-09
12.57 32.29%* 33.91%%* 27.59 1L257-09 x 1L298-09 s 100 oo
17.54% 27.07** 29.75%* 14.09 1L228-09 x 1L262-09 100 kernels weight
10.24 25.43%* 28.45%* 11.78 1L286-09 x 1L255-09
18.33% 10034+ 124.62%* 10.28 1L257-09 x IL298-09 ol il e
21.43%* 94.51%%* 125.94** 7.79 1L228-09 x 1L262-09 Yield per plant
12.25% 112.90** 130.46** 15.82 1L.286-09 x 1L.255-09

*, ** indicates significance at 0.05 and 0.01 probability levels, respectively.
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Table 5. Phenotypic coefficient of variation (PCV) , genetic coefficient of variation (GCV), broad sense heritability (HBS),
narrow sense heritability (HNS), expected genetic progress (AG) for cob length, cob diameter, number of rows, number of
kernels, 100 kernels weight, yield per plant in three maize hybrids.

B siall A1 sl axid

Expected genetic progress

Yo x5l

A0

Heritability %

EUAYY Jalea
Coefficient of variation

Canaal) el gl o s sdaall .
A G% AG HNS HBS GCV PCV Hybrid (el Trait Adall
4.79 0.98 42 72 4.68 5.51 1L257-09 x IL298-09 wesiall Jsh
18.65 3.87 64 71 11.82 14.06 1L228-09 x IL262-09 Cob length
12.65 2.77 41 85 13.73 14.88 1L286-09 x IL255-09
5.53 0.23 40 82 6.11 6.74 1L257-09 x IL298-09 ousiyall lad
12.84 0.57 35 81 15.77 17.55 1L228-09 x IL262-09 Cob diameter
7.90 0.36 39 64 7.88 9.85 1L286-09 x IL255-09
6.57 0.95 42 76 6.66 7.64 1L257-09 x IL298-09 Casiiall axe
6.90 1.04 46 63 5.73 7.23 1L228-09 x 1L262-09 Number of rows
7.16 1.04 45 60 5.90 7.64 1L286-09 x IL255-09
6.06 2.28 37 74 6.74 7.85 1L257-09 x 1L298-09 saall aae
12.24 4.52 74 88 7.54 8.03 1L228-09 x 1L.262-09 Number of kernels
2.54 0.98 31 65 3.17 3.93 1L286-09 x IL255-09
9.56 2.58 40 89 11.07 11.72 IL257-09 x IL298-09 a 100 O
8.55 2.38 38 70 9.03 10.82 1L228-09 x IL262-09 100 kernels weight
12.62 3.90 62 81 8.83 9.80 1L286-09 x IL255-09
10.12 15.53 46 76 9.29 10.69 1L257-09 x IL298-09 @l bl dle
6.63 9.78 35 83 8.43 9.25 1L228-09 x 1L.262-09 Yield per plant
5.99 11.11 33 79 7.76 8.73 1L286-09 x IL255-09

OJs vl e casiall dae ol jall Gl g pall Jsha clial A ) Jadl) Gl K g 2 -ailllul LAY A8 )6l julaall 6 Jga
o) paall 301 e o BB 8 g8l @l Ale daa 100
Table 6. Genetic parameters for scaling II test and inheritance components for cob length, cob diameter, number of rows,

number of kernels, 100 kernels weight and yield per plant in three maize hybrids.

R oy
Scaling test I1 Parameters <lal)
daallbugia  Bokil) Jadl)  galadd) Jadl) g Bell ool Bell (ool
ol k] Additive Dominant Additive x Additivex  Dominantx  (Alusl sskill £ 68
Cross A B C D Mean of F, effect effect additive dominant dominant Epitasis
(Py x Py F¥ EEEE NS 20.54%*£0.10 -1.06**%£0.15  5.54%*+0.48 -0.38+0.51 0.21+0.17 5.06%*+£0.77  Complementary JaSe
(P3xP)) NS ** NS *  20.76*%£0.27 2.93%*+0.36 1.43+£1.22 -2.79*+1.28 2.27**+0.42 7.62*%%+£1.90  Complementary JaSe
(PsxPg) ** NS ** #%x  2]189%%+030 -1.70**£043 -3.59**%%].37 -7.78**%£147  -1.14*x£0.46 9.61**+2.17  Duplicate Te
(Py x Py)  F*kE SRR ek 4 14%%4003  0.16%*+0.04  1.06**£0.12  0.46**+0.13  0.35**+0.04 -0.33+0.19  Duplicate Te
(P3xPy) * ¥k ¥ NS 446%%£0.07  0.46**+0.11  1.11**+0.33 0.22+0.36 0.63**+0.12 0.28+0.53 Complementary JeSe
(Ps x Pg) ¥ ¥k kNG 4.55%%20.04  -0.29%*+0.06  0.99**+0.19 -0.21+0.20 0.07+0.07 1.73**%£031  Complementary JeSe
(P, xPy) F* ¥k kR NS 14.50%*£0.10  -1.24**+0.15  2.91**+0.47 -0.76+0.50 -1.61%%£0.17 -0.624£0.74  Duplicate T
(P3xPy) F* *Ek Rk NS 1500%*£0.10 -0.61**+0.14  2.52**x0.47 0.33+0.49 -1.06%%£0.17  4.30%*+£0.74  Complementary J<Se
(PsxPg) *%  *% kx wk o 1450%%£0.10  -0.18%*£0.15  4.33%%+0.47  1.60%%+0.50  -0.41**+£0.18  0.80%*+0.76  Complementary JeSe
(PyxPy) **F NS **  xx 3763%6£027 -1.83%%+0.40 17.98%*£1.25 6.87**£1.34  -1.28**%+0.45 -2.23+2.01 Duplicate T e
(P3xPy) ** FK NS #* 3690%*+0.27 3.46%*+035  -2.67*+1.22  -9.79**£1.29  0.98**+0.38  21.47**+£1.83 Duplicate Te
(PsxPg) ** NS ** #x  3857%%1(.14 -238%%£0.2] -5.84**%£0.65 -10.76**+0.69 -3.59**+0.24  16.74**+£1.06 Duplicate T e
(PyxPy) ¥ *¥F NS NS 26.99%*+0.29 2.09*%*+0.42  7.13**£1.31 -0.68**+£1.43  2.38**+0.44 1.26%%£2.09  Complementary JeSe
(P3xPy) ** NS **  *  2787%%:028 -2.46*%£040 11.08**£1.30  3.33*x1.37 -1.91%%£0.46 1.57+2.07 Duplicate T e
(PsxPg) ** ** NS *¥*  3088%%x0.28 3.74*%*+037  -3.06**£1.23 -10.68**+1.33  3.10**+0.42  20.21**x£1.93 Duplicate T
(P x Py) ** kR kk 153 40%%4] 50 21.69%*%+2.15 53.46%*%+6.89 -50.81%*+7.37 31.83**+2.43 30.86**+10.97 Complementary JeSa
(Pyx Py) ¥F kEEE K147 66%%£].25 -27.98%*£]1.85 77.46%*+£5.83 -27.30%*16.21 -41.43%*+2.01 6.15+9.22 Complementary JaSa
(Ps X Pg) ** Rk ok wE 185 48%k+] 48 -4.65%+£2.20  24.12*%*%+6.82 -95.53**+738  2.92+2.43 55.32%*+11.05 Complementary J<Se

* and ** denote significance at 0.05 and 0.01 levels of probability, respectively.
(Py x Py) =IL257-09 x IL298-09; (P; X P4) = 1L228-09 x 1L.262-09; (Ps x Pg) = 1L286-09 x 1L255-09
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Abstract

Harba, N., M. Alsamara and N. Asaad. 2017. Genetic parameter study for yield parameters and its components studied
for three hybrids of maize (Zea mays) under artificial infestation with the large corn stem borer Sesamia cretica. Arab
Journal of Plant Protection, 35(2): 67-77.

The experiment was conducted in a randomized complete block design with three replicates at the Sianow Field Research Station of
the General Commission for Scientific Agricultural Research of Syria, during summers of 2014 and 2015, to study the genetic parameters for
cob length, cob diameter, number of rows per cob, number of kernels per row, 100 kernel weight and grain yield per plant using generations’
means analysis of three hybrids of maize, resistant (IL298-09 x IL257-09), intermediate resistance (IL262-09 x 1L228-09), and sensitive
(IL255-09 x 1L286-09) to detect epistasis and estimates of six different parameters. Results showed that the additive-dominance model was
to large corn stem borer to demonstrate genetic variation and its importance in the inheritance of most studied traits. Non-allelic gene
interaction was found to control genetic variation in most studied traits. The inheritance of all studied traits was controlled by additive and
non-additive genetic effects, but dominance gene effects played the major role in controlling the genetic variation of the most studied traits.
It is suggested that the improvement of those characters needs intensive selection through later generations. Having the phenotypic variation
higher than its corresponding genetic variation for all studied traits suggested that the genotypic variance played the major role in controlling
the genetic variation of the most studied traits. Highly significant heterosis was found for all characters, as compared with inbreeding
depression for all traits. Narrow sense heritability and genetic advance were low in most cases due to the dominance of non-additive gene

action in controlling genetic variation of the most studied traits.

Keywords: Maize, generations means analysis, heritability, heterosis, potence ratio, maize stem borer, Syria.
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