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ABSTRACT
o The main goals of that recent study were estimating the nature of the characters inheritance for three
v a4y R R . R . .
~ common wheat crosses. Six-parameters model was followed to achieve mention objectives. The scaling test
Jf? proved significant values for all studied characters, except for the number of spikes. plant 1. Additive and

E dominance effects controlled the number of spikes and grain yield. plant™ in cross I, along with, 100-grain
o weight in crosses I and II. The magnitude of heterosis was significant (P >0.01) for all characters of the three
crosses, except for the number of grains. spike™* of cross | and I11. Inbreeding had significantly affected 100-
grain weight in any of the crosses and grain yield. plant "L in cross Il. Over dominance toward the higher parent
(P >0.01) had recorded for all wheat characters, except for the number of spikes. plant " of cross 11. Meanwhile,
the values of over-dominance were towards the lower parent in the latter character. Heritability estimates ranged
between 54.59% for (number of spikes. plant™) and 85.77% for (100-grain weight) in cross | and 11 respectively.

Expected genetic advance from selecting the upper 5% were recorded high for cross I and I1I.
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INTRODUCTION

Bread wheat "Triticum astivum, L." is a strategic
food crop world-wide. Gap between production and
consumption directed researchers in Egypt towards cultivars
improvement. (Memon et al.,2007). The first step in
Launching breeding program is to determine the nature of
inheritance for yield and related characters. The
effectiveness of selection program depends mainly on the
existence of additive gene effects (Mather ,1949; Gamble
,1962; Peter and Frey 1966 and Mather and Jinks ,1971).

Generations means was proposed as an effective
measure for gene effect and nature of inheritance (Khattab

Table 1. Bread wheat genotypes, pedigree, and source.

et al.,2001; Akhtar and Chowdhry ,2006; Khaled,2007;
Farag,2009 and Abd-Allah and Hassan,2012).

The main objectives of that study were to estimate
gene effect, heterosis, heritability of grain yield and related
traits of bread wheat by using the six-parameters model
(Gamble,1962).

MATERIALS AND METHODS

Four genotypes of bread wheat Table (1) were used
to produce three different crosses during the winter seasons
of 2018-2019 till 2020 -2021.The experimental site was the

Experimental Farm of Alexandria University.

Genotype Pedigree Source
MILAN \/"S"73.600/MRL/3/BOW/YR/TRF CIMMYT
) MAYA 74"S"10N/1160-
Gemmiza 10 147/3/BB/g/LL/4/CHAT"S"/5/CROW"S" EGYPT
: BOW"S"/KV/Z117C/Seri82/3/Giza 168/Sakhab1
Gemmiza 11 CGM7892-2GM-1GM-2GM-OGM EGYPT
Sids 12 BUC/7C/ALD/SMAYA7410N//1160.147/3/BB/GLL/4/C EGYPT

HAT"S"/6/MAY A/NUL//ICMH74A.630/4*SX

In the first season of 2018/2019 crosses were
obtained (Cross I: Gemmiza 10 x Milan, Cross II: Gemmiza
11 x Milan and Cross Ill: Gemmiza 11 x Sids 12). In the
second season of 2019/2020, F; plants were selfed and
backcrossed to parents to obtain the seed of F.and BC,, BC;
generations, respectively.

In the third season of 2020/2021, the six populations,
that represent each cross (P1, P2, F1, F2, BC1and BC;) were
evaluated in a randomized complete block design (RCBD)
with three replicates. Plot size for each population was as
three rows for each of parents and F; ten rows for each of
BC,, BC; and F.. Rows were three meters (m) long by 0.2
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m apart. Measured samples were 30 plants for each non-
segregating population, 150 plants for F» and 60 plants for
backcrosses. Measured characters included: grain yield.
plant * (g), number of spikes. plant?, number of grains.
spike and 100-grain weight (g).

Genetic parameters were estimated when F,
variance was significant. Heterosis % relative to mid-parent
(MP) or better parent (BP) was estimated according to
(Bhatt, 1971).

Depression due to inbreeding (1D%) was calculated
following (Mather and Jinks ,1971). Additivity of Scaling
test model was tested according to (Mather and Jinks ,1982).
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Gambel ,1962 provided the method for portioning gene
effect (additive (a), dominance (d), and epistatic (aa, ad, and
dd). Deviation of the second filial generation from (E1) and
deviation of backcross (E2) were estimated as shown by
(Mather and Jinks ,1971). Potence-ratio was estimated as
described by( Peter and Frey ,1966). Heritability (broad and
narrow-sense) were calculated according to following
(Mather ,1949). Expected gain (Ag) units and (Ag %) were
estimated as represented by (Johnson et al., 1955).

RESULTS AND DISCUSSION

A- Mean performance:
Means, variances, and variances of the mean for
characters of crosses six-populations are presented in Table

(2). It was obvious that figures representing F1 were superior
to other populations in all studied characters, except for 100-
grain weight and number of grains. spike™* of cross | and I,
respectively. The results indicate the presence of over-
dominance. Number of grains. spike™ of cross Il was of
lower value relative to F; along with higher value than mid-
parent indicating partial dominance, (Zaaza et al., 2012 and
Patel et al., 2018) had similar findings. Also, the non-
additive gene effect was obvious in most studied crosses,
since F1 mean values were higher than F, mean values. Also,
back-crosses presented means of higher value relative to
parents.

Table 2. Mean performance (%), variance (S?) and variance of the mean (S?%) of the six populations representing the

studied wheat crosses.

Cross | (Gemmiza 10 * Milan)

Cross Il (Gemmiza 11 * Milan)

Cross I11 (Gemmiza 11 * Sids12)

é 8

k]
E g P11 P2 F1 F» BC: BC: P11 P2 Fy F. BC: BC: P: P2 F1 F. BC: BC:
O 1)
No. of X 920 1240 1360 1168 1140 1295 1280 1070 1385 1347 1262 1215 1407 1173 1801 1520 1430 1515
spikes S 390 360 378 1710 135 1146 300 231 108 1005 558 666 240 108 126 2940 1818 20.10
/plant  S% 0130 0120 0126 0114 0225 0191 0100 0077 0036 0067 0093 0111 0080 0036 0042 0196 0303 0335
No. of X 5910 5315 5960 5870 60.10 5830 7210 5870 6510 6190 5990 5790 6450 5827 6150 6251 5390 67.70
grains S? 1938 2058 1359 12570 7980 9288 1119 819 1308 1800 119.88 10980 1329 1419 840 1608 10008 95.70
/spike  S% 0646 0686 0453 0838 1.330 1548 0373 0273 0436 1200 1998 1.830 0443 0473 0280 1072 1668 1595
100-grain X 495 468 418 439 460 492 531 504 535 569 607 56/ 551 519 561 593 564 58
weight S> 009 006 009 045 036 042 003 0030 003 045 024 024 006 006 003 060 0300 042
(9) S% 0003 0002 0003 0003 0006 0007 0001 0001 0001 0003 0004 0004 0002 0002 0001 0004 0005 0007
Grain X 2260 2830 4210 3280 3760 4180 3420 3010 3720 3910 3195 3080 3620 3462 3780 3650 3960 39.10
Yield S$? 1350 1320 1305 8760 6408 6102 495 429 384 10050 4782 7038 819 675 393 9900 6786 69.66
/plant(g) S% 0450 0440 0435 0584 1068 1017 0165 0143 0128 0670 0797 1173 0273 0225 0131 0660 1131 1161

x, S?and S%: refer to Mean, Variance and Variance of mean of generation, respectively.

B- Heterosis and Inbreeding depression.

Data in Table (3) showed a positive significant
estimate of heterosis relative to mid-parent in all studied
wheat traits of the crosses, except for 100-grain weight in
cross | and number of grains. spike™ in cross Il and 111. Also,
the estimates relative to better parent were significant for
most studied traits, except for number of grains. spike inall
crosses and 100-grain weight in cross I. These results might
indicate a valuable chance of using heterosis to improve
yield and related traits of bread wheat (Memon,2010;
Mousaa,2010; Zaazaa et al., 2012 and Alaa, 2014).

The values of depression in the studied traits
following one generation of selfing are presented in Table
(3). Such figures were reasonable when considered along
with values of heterosis (Zaazaa et al., 2012; Alaa ,2014 and
El-Said and Abd El-Zaher ,2020). Potence-ratio that

indicates over-dominance (P>1) relative to better parent had
realized for number of spikes. plant %, 100-grain weight, and
grain yield. plant? in crosses Il and 111, along with number
of grains. spike * in cross I. Contrary, over- dominance
relative to lower parent were detected for number of spikes.
plant?, 100-grain weight, and grain yield. plant™ in cross I.
Partial dominance, relative to parents was obvious for
number of grains. spike * in cross Il and 111.

Deviation of F, (Ei;) and back-cross(Ez) were
significant and positive for 100-grain weight of cross Il and
11, while, significant and negative for number of grains.
spike* in cross Il. These findings might be valuable for
decision making and bread wheat breeding (Abd-Allah and
Mostafa ,2011; Abdel-Nour, 2011; Alaa ,2014 and El-Said
and Abd EI-Zaher ,2020).

Table 3. Heterosis %o, inbreeding depression%o, Potence-ratio and deviation of F2 (Ez) and back-cross (Ez) for bread

wheat crosses.
— - . -
Characters Cross M;eteroas /oB 5 Inbreedl(T% (I)I/)oe;pressmn Poterz(():/e:))Ratlo E, E,
[ 25927 967" 14117 -1.75 -0.52"s  0.05"s
No. of spikes/plant 1 17.87™ 3.60™ -2.74™ 2.00 067"  -047n"s
1] 39.61™ 28.00 ™ -15.60 ™ 4.37 -0.26"s  -146"s
[ 6.19™ 0.16"s 151ns 1.16 0.83™ 277"
No. of grains/spike 1 -0.46™ 971" 491" -0.04 335" -1270™
1] 0.19"s -4.65™ 1.64ns 0.04 107" -1.29ns
[ -13.09 7 -1556 7 5.027 -4.67 -0.10™ 0537
100-grain weight (g) 1] 3.48™ 0.75™ -6.36 1.33 0427 122™
1] 485" 1.81" -5.70™ 1.63 045™ 053™
] 65.427 48767 -22.09™ -5.84 097" 1185
Grain yield / plant (g) ] 1570 877 5117 2.46 4427 660"
1] 6.75™ 442" -343™ 3.03 -0.10"  549™

MP: Mid parents. BP: Better parent. E;: F, deviation.
*, **: Significant at 0.05 and 0.01 levels, respectively.

E,: Backcross deviation
n.s: Not significant
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The assumption of applying Hayman model
Hayman,1958 was approved with obtaining significant
scaling parameters (A, B and C) Table (4). Additive gene
effect (a) was positive and significant for 100-grain weight
of cross I. While a negative value was scored for the number
of spikes. plant 1, 100-grain weight and grain yield. plant?
in cross | and number of grains. spike *in cross Ill. A
Significant dominance (d) effect was noticed for most
studied traits, except for number of grains. spike *in cross I.

The results might indicate dominance gene effect is
more important in the inheritance of wheat characters

relative to additive effect for number of spikes. plant 2,
specific 100-grain weight in cross | and Il and grain yield.
plant-* in cross | and 111. Such characters might response to
selection in late generations (Abd El-Aty and Katta; 2007;
Abd-Allah and Mustafa 2011 and EI-Said and Abd EI-Zaher
,2020). Consequently, it might be advised to delay selection
for such studied characters until late segregate generations
to allow for better expression of additive gene effect (Petal
etal.,2018).

Table 4. Scaling and gene effect parameters for bread wheat crosses.

Scaling. Parameters test

Gene effect parameter

Characters Cross A B C m a d aa ad ad
| ons  -0.10Ms -2.08 s 11.68™ -155" 478" 1.98ns  0.05" -1.88"s
No. of spikes/plant 1l -1.41% -0.250s 2.68" 1347 047"  -2.24"s 434" 058"  6.00™
11} -3.48™ 056" -1.02 s 1520 -0.85"s 321" 190" 202" 4.82ns
| 150" 385N 33508 58.70™ 180" 547" 200" -1.17"s  -7.35ns
No. of grains/spike 1l -174™ -8.00™ -13.40™ 61.90™ 200" -1230" -12.00" 470" 3740
1l -18.2™ 15.63™ 427" 6251™ -1380" -6.72" -6.84" -1691™ 941ns
| 0.07"s 0.98™ -1.43™ 439™ -0.32" 0.84™ 148" -0840™ -253™
100-grain weight (g) 1l 148™ 095™ 171 5.69 ™ 04™ 0.89™ 072" 0.265™ -315™
1 0.16"s 0.09"s 1.80™ 593 -021"s -048" 074" -0370™ -0.32"s
| 105™ 1320 -3.90"s 3280™ -420" 44257 2760 -1.350"s -51.30"
Grain yield / plant (g) 1l -750™ 570" 17.70 ™ 39.10™ 115" -2585™ -30.90™ -0.90" 4410
1] 520" 578" -0.42 s 3650™ 050" 13797 11.40™ -0.290"s -22.38™

*, **: Significant at 0.05 and 0.01 levels, respectively.
n.s: Not significant
C- Heritability and Genetic advance.

Table (5) illustrated the estimate of heritability’s
(broad and narrow- sense) along with expected advance
from selection for the studied wheat crosses. The relative
magnitude of broad-sense estimates emphasized the role of
non-additive gene effect (Hammad ,2003 and El-diasty et
al., 2008). The value of expected advance supposes that the
responsive characters to selection might be 100-grain
weight and number of spikes. plant?. These findings match
true with those reported by (Darwish and Ashoush, 2003
and Aboshosha and Hammad, 2009).

Table 5. Estimates of heritability (h% and h%: %) and
expected genetic advance(Ag) for the studied

wheat Crosses.

Characters Cross hp% h%% Ag  Ag%
No. of spikes | 78.01 54.04 4.60 39.38
Jplant ] 7881 78.21 5.09 37.79

11 9463 69.79 7.71 50.72
No. of grains | 85.79 6263 1432 24.39
Jspike ] 9398 7240 19.89 3213

11 9256 7825 2038 32.60
100-grain weight | 82.22 26.67 0.36 8.20

] 93.33 93.33 1.29 22.67
© 11 90.00 80.00 1.28 21.59
Grain yield / plant | 8487 57.16 1099 3351

] 95.62 8239 1693 43.29
© Il 9365 6109 1250 3435

h?, %: Heritability in broad- sense.
h2,%: Heritability in narrow- sense.
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