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ABSTRACT

A partial diallel crosses mating design was made among six common wheat
cultivars and lines during 2003/2004 and 2004/2005 at EI-Giza Agric. Res, Station,
ARC. Significant mean squares were obtained for genotypes in ail the studied
characters, parenfs except No. of spikes/plant, 100-kernel weight and grain
yield/plant, crosses except No. of spikes/plant No. of kernels/spike and grain
yield/plant and parents vs. crosses except No. of spikes/plant and No. of
kernels/spike. The mean squares associated with GCA and SCA were significant for
most studied traits which indicated the presence of both additive and dominance types
of gene effects. The ratio of GCA/SCA were more than unity in all trails except grain
yield/plant indicated that additive and additive x additive gene effect was more
important than dominance gene effect in the expression of these traits, The crosses
PxP4, P1xP4 gave significant values for heterosis relative to better parents for grain
yield/plant recording 84.51% and 64.4 1%, respectively.

INTRODUCTION

Most studies on wheat revealed that general combining ability (GCA),
was found to be more important than specific combining ability (SCA), for No.
of spikes/plant, Al-Kaddoussi and Hassan (1991) and Eissa (1993). However,
additive (GCA) and non-additive (SCA), genes effects were observed for
grain yleld/plant, No. of kernels/spike, 100-kernel weight and No. of
tillers/plant, Saadalla and Hamada (1994). On the other hand El-Belaily and
El-Sayed (2002) concluded that mean square associated with GCA and SCA
were significant for heading date, maturity date, plant height, No. of
spikes/olant, No. of kernels/spike, 100-kerne! weight and grain yield/plant. In
addition Mostafa (2002), El-Sayed (2004) and El-Sayed and Moshref (2005)
found that GCA and SCA were significant for vield, yield compenents and
plant height, For GCA/SCA ratio, Hendawy (1934), Shehab EI-Din and Abd
El-Latif (1996}, El-Bieally and El-Sayed (2002), Hamada (2002) and Abd EI-
Majeed et al (2004) reported that the ratices of GCA/SCA were more than
unity in yield and yield components indicated that additive gene effects were
more important than dominance in the expression of these characters.
Several authors detected significant heterosis in most crosses of wheat for
yield and its components as reported by Walia et al (1993), El-Hosory et al
(2000), Hamada (2002) and El-Sayed and Moshref (2005).

The objective of this research was to study the types of gene action
controlling in some of the economic characters in some of bread wheat
Crosses.
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MATERIALS AND METHODS

The present study was carried out at El-Giza Agricultural Research
Center (A.R.C). Giza Reseacrh Station, Wheat research department during
two successive growing seasons, 2003/2004 and 2004/2005. Six common
bread wheat cultivars and lines (Triticum aestivum L.) were used as parents’
lines for diallel cross analysis. The name and pedigree of these cultivars or
lines are presented in Table (1).

in 2003/2004 growing season, all possible combinations ‘vere made
among the six parents without reciprocal to produce 15 hybrids grains , Fy. in
2004/2005 growing season. The six parents and the obtained 15 F, hybrids
(21 genotypes), were grown for evaluation in a randomized complete blocks
design (RCBD) with four replications according to Steel and Torri (1980).
Each e itry was planted in three rows 3m long, 30-cm. abart and the distance
between plants within row was 10 cm. The recommended agricultural
practices were applied from sowing to harvest. Data for the studied traits
were recorded on twenty competitive plants were randomiy chosen from the
parental genotypes and F,'s hybrids.

The studied characters were heading date (H.D), maturity date (M.D),
plant height (P.H), No. of spikelets/spike (Spt/S.}, No. of spikes/plant {S./P.),
No. of kernels/spike (K./S.), 100-kernels weight (100 K.Wt.) and grain yield
/plant {G.Y./P.). The oblained data were analysed to estimate general
combining ability {GCA) and specific cornbining ability (SCA) according to
method i model | of Griffing (1958). Heterosis effect was computed as the
percentage deviation of F; mean performance for either mid and better
parent values according to Wynne et al (1970).

Table {1): The name and pedigree of parental cultivars and lines

0. j Parent Pedigree Qrigin
Py Giza 168 Mrl/Buc//Seri Egypt
P, | Sakha 93 Sakha 92/TR810238 Egypt
Py | Germmezad! Ald"S" Huae'S"/f CmhT4A.830/Sx. | Eagypt
F‘ Camem®|  Maya 74"STON/1160-147/3BRIGH4Ca "S5/ Crow S Egypt
Ps | Sids1 HD2172/Pavon “S"//1158.57/Maya 74 “S" | Egypt
Ps | PBW343 ND/A/g9144//Kal/BB/3/Yaco/d/Vee #5 [ Mexico

RESULTS AND DISCUSSION

1) Analysis of Variance:

Data presented in Table (2) showed that mean squares were significant
for all the studied characters among genotypes, parents except No. of
spikes/plant, 100 kernel weight and grain yield/plant and for crosses except
No. of spikes/plant, No. of kernels/spike and grain yield/plant revealing the
presence of sufficient variability in the popuiaticn. Parents vs. crosses was
significant for all studied characters excepl No. of spikes/plant and No. of
kernels/spike indicating the heterosis of F, hyvbrids. The significance of
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general combining ability (GCA) for the studied characters except grain
yield/plant and specific combining ability (SCA) for heading date, plant height,
100 kernel weight and grain vield/plant revealed the presence of both additive
and dominance types of action were important in the inheritance of studied
traits.

The ratio of GCA/SCA were more than unity in all studied characters
except grain yield/ptant which indicated that additive gene and additive x
additive types of effects were more important than dominance in the
expression of these traits. However, a lower ratio of GCA/SCA than unity was
observed for grain yield/plant {0.85), indicating that dominance gene effect
was responsible for the inheritance of grain yleld/planl. These results are in
line with those obtained by Al-Kadoussi and Hassan (1991), Saadalla and
Hamada (1994}, El-Beially and El-Sayed (2002), Abd El-Majeed et at (2004)
and El-Sayed and Moshref (2005).

Table {2): Mean square analysis and combining ability analysis for
studied characters of djalie! crosses.

EO.V di] HD. | MD. PH | 5pt/S.| No.S/P.| No. KIS.HOOK wt] GYP.

}»Genotyp_es 20 1149.347 13.97 | 143.13] 3.27] 83.62 | 145.58] 0.43 [1124.17

Parents 5 245.34T 28.94 | 251.84| 540 | 67.57|273.40| 0.35 | 323.44

Crosses 14 | 122421 8.24 [107.19] 2.38 | 86.4B) 105.58] 0.44 | 846.85

ParVS.Cro. |1 | 46.20 [ 19.20 [ 102.791 507 | 123.83] 66.40] 0.74 |9010.31

G.C.A. 5 [ 129.40] 10.26 [ 123.09] 241 7504 | 70.387| 012 | 248,62
S.C.A. 15| 665 | 123 | 668 | 0.22] 2.86 | 25.05| 0.10 | 291.86
Error 60 ] 3.49 | 3.78 | 11.08| 0.58] 47.76| 69.90[ 0.18 | 498.95

GCAISCA | 19.46 | 8.34 | 18.43 (1095 2624 281 [ 1.20 | 0.85 |
* Significant at 5%

2) Heterosis :

Significant differences of parents vs crosses mean squares were
detected for all studied characters except No. of spikes/plant and No. of
kernels/spike as shown in Table {2). Heterosis expressed as per¢entage
deviation of Fy performance from its mid and better parents average values
for all studied traits are presented in Table (3). The resuits showed that the
helerosis values were significantly different among hybrids for heading date,
it ranged from 7.47 % for cross PsxPs to 1.81 % for cross P.xP; as mid
parents from —86.57 % for cross PsxPg to 12.93 % for cross P,xP; as better
parents and for maturity date ranged from —0.08% for cross P,xP; and P,xP;
to 1.82% for cross P.xP; as mid parents and from 0.50% to 2.84 % for
crosses PoxPy and PyxP,. For plant height heterosis values ranged from -
2.40 % for cross P,xPg to 6.90% for cross P,xP, and from -10.30% for cross
PxPs to 4.81% for cross PxP, as mid and better parent, respectively. For
No. of spikelets/spike 12 and 5 crosses were positive and significant as mid
and better parent, respectively.
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The hybrid vigor in No, of spikes/plant ranged from -12.01% for cross PyxP,
to 43.08 % for cross F.xP,as mid parents and from -21.71 % for cross PyxPs
to 26.15 % for cross PaxP, as better parent. On the other hand for No. of
kernels/spike varied from -13.77% and 18.53% for cross PsxPs to 21.41 %
and 13.04% for cross P,xPs for mid and better parents, respectively. For
heterosis vaiues for 100 kernel weight vigor varied from -8.45% for cross
PxP; 1o 15.94% for cross P,xPs as mid parents and from -14.10 % for cross
PxP, to 12.06% for cross PxP, as hetter parents. Meanwhile for grain
yield/plant 10 crosses were positive and significant as mid parent and ranged
from 8.60% for cross PyxP;t0 91.97 % for cross PoxP, and two crosses PyxP,
and PxP, only were positive and significant as better parent with values
64.41% and 84.51%, respectively. These results are confirmed with those
obtained by El-Beially and El-Sayed (2002), Mostafa {2002} and El-Sayed
and Moshref (2005).

3) General combining ability (GCA):

The GCA effect for the studied characters are presented in Table (4).
For heading date, Giza 168 (P4} and Sakha 93 (P,) and for maturily date
sakha 93 (P;) and PB343 (P} were negative and significant, so these parents
expressed considered good combiner for earliness and decrease significant
number of days to heading and maturity. With respect to plant height (P,),
and (Ps) had the significant positive GCA effect while (P,), (P.4) and (Pg) were
significant negative GCA effects, suggesting that these parents were good
general combiner to decrease plant height. For No. of spikelets/spike
Gemmeiza 9 (P;) and Sids1 (Ps) were good combiner to increase No. of
spikelets/spike. Gemmeiza 10 (P,) and Sids 1 (Ps) were significant positive
effects for No. of spikes/plant and No. of kernels/spike, suggesting that these
parents had an additive gene effects and good combiners for increasing No.
of spikes/plant and No. cf kernels/spike. With respect to 100-kernel weight
parent No. 6 (PBW343}, had positive and significant GCA, so (Ps} had
additive gene effects in the inheritance of 100-kerne! weight. For grain
yield/plant Giza 168 (P,), and Gemmeiza 10 (P,) and were significant positive
for GCA in the inheritance of grain yield/plant, so these parents revealed
good combiners for increasing grain yield/plant,

Table {4): General combining ability etfects of parents for the studied

characters.
F Paunts HD. [ MD. | PH | 5p/S |No 5/ No K/S. JOOK. w] GYP.
1 Giza 168 (P.)| 4421 -051 | 1.73 ] -0.22 | -0.86] 0.28 | -0.08] 3.35

Za%P.) 455 ) 0.30 | 3.05) 0.73 | -2.20] -1.98 | 0.05;-9.41
Camrezm10(P,)| 2.11 ] 090 |-4.83) -0,11] 2527 3.11 |-0.18] 4.99

E Sakha 93(P;)| -5.54| -1.20 |-2.93} -D.93 | -1.94| -1.69 | 0.09|-4.07
3

5 Sids 1(Ps) | 1491 161 1526 039 | 255 3.84 | -0.04] 3.27 |
6 PBW343 (Pg)| 1807 -1.40 [-2.27] 0.14 | 043 -3.57 | 0.16] 1.86 |
L.S.D5% a 121] 063 } 1.07] 024 | 2237 270 [ 0.14] 3.21 |
L G- 187] 097 ' 166} 038 ] 3.46] 418 [ 0.21111.17]
Significant at 5%
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Generally, Giza 168 (P,) and Sakha 93 (P,) were good combiner for
early heading and maturity, Gemmeiza 10 (P;) good combiner for decreasing
plant height and No. of spikelets/spike, Gemmeiza 10 (P,) good combiner for
No. of spikes/plant and No of kernels/spike, Sids 1 (Ps) good combiner for
increasing plant height, No. of spikelets/spike, No. of spikes/plant and No. of
kernels/spike and Parent PBW343 was good combiner for early mature,
decreasing plant height and increasing 100-kernel weight . Also, Giza 168
(Py), Gemmeiza 10 (P,) and Sids (Ps) were good combiner for grain yield.

4) Specific Combining Ability (SCA):

The results in Table (5) showed that two crosses P,xPs and PsxPg as
well as P,xP, and PsxPg were significant negative for days to heading and
maturity, respectively. This indicated that these crosses mainted a desirable
non-additive gene effect to selection for eariiness in heading and maturity,
respecively. Meanwile, for plant height P,xP,, P2xP; and P;xPg were
signific ant positive SCA and P,xP; and P;xPg were significant positive for No.
of spikelets/spike, these results revealed that they had a considered non-
allelic gene effects in these combinations for plant height and No. of
spikelets/spike.

Table (5): Specific combining ability of crosses for the studied

characters.

bross HD. MD. PH [ SptS. | No.SP.| No.K/S [100K wt| GYAP.
Pi1x P, -2.16 | -1.09 | -0.51 | 0.83 |[-1.90 -0.28 | -0.56 | -11.34
P1x P3 2.25 | 1.41 1.27 -0.33 | 4.70 -2.06 | -0.02 |11.87
P1x Py 232 ] 007 |[365 |-021 | 3.94 1.70 0.28 |23.41
Pyx Ps -3.69 [ 0.35 0.06 0.09 2.13 3.78 0.47 8.95
P1Xx Pg 0.50 | 0.18 -0.66 0.16 -1.48 6.92 0.42 5.14
P2 x Pjy 1.12 | 1.60 -1.58 | -032 |-281 [-6.23 0.35 0.91
P2 X P4 2.19 1.00 4.09 -0.07 7.80 5.04 0.18 |34.49
P, x Ps 143 | -0.46 1.96 0.42 2.14 0.97 -0.20 | 10.18
P2x Ps 1.87 1.25 0.24 0.07 -1.69 | -0.91 0.41 -5.16
P3x Py 0.21 -0.25 1.33 0.16 -4,92 5.27 0.06 -8.19
Pix Ps -1.41 -0.96 | -0.26 0.16 -2.80 | -1.81 -0.16 5.63
P3 x Pe 0.28 0.50 4.33 0.90 3.95 3.11 0.03 12.63
Psx Ps 1.78 1.19 -1.88 0.20 |-4.09 [-8.73 0.21 -1.63
P4 x Ps 0.71 0.16 -3.61 0.14 4.95 3.98 -0.36 7.46
iPsx Pg -5.41 -1.06 2.05 0.14 -0.99 | -1.30 | -0.17 3.92
26 3.31 1.02 2.95 0.67 3.13 | 4.41 0.37 |11.80
8 Si; - Si 4.94 2.57 4.40 1.00 9.14 11.06 0.55 29.55
7 Sy— S | 4.57 2.38 4.08 0.93 8.46 10.24 0.51 27.36

*

oM

ignificant at 5%

Meanwhile, P,xP;, PyxP,4, P2xP,, P3xPg and P;xPg showed significant
positive SCA effects for No. of spikes/plant indicating that they had a
considerable non-allelic gene effects in inheritance of this trait. For No. of
kernels/spike three crosses , PyxPs, P2xP, and P3xP4 have significant positive
SCA effects, so their segregating lines may have high number of
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kernels/spike. The crosses , P;xPs, P1xPs and P,xPs were significant positive
SCA effects in 100-kernel weight, these resuilts indicating that these crosses
contained an epistatic effect in the inheritance of this trait. For grain
yield/plant the crosses P;xP;, P.xP;, PyxP; and P;xPs have significant
positive SCA effects, these results suggested that these crosses had non-
allelic gene action for increasing grain yield/plant and could be used in the
segregating generations to produce lines that have high grain yield/plant.
Similar results were obtained by Al-Kaddoussi and Hassan (1991), Saadalia
and Hamada (1994), El-Beially and E!-Sayed (2002), Mostafa (2002),
Hamada (2002), Abd El-Majeed et al (2004) and Ei-Sayed and Moshref
(2005).
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