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ABSTRACT

The main objective of this study was to study the genetic behavior for some
Japonica rice varieties in Egypt. An experiment was conducted to evaluate the
performance of 15 F1 hybrids along with their parents i.e Gizal77; Sakhal01; China2;
IR67701B; GZ8479-6-2-3-1 and GZ7955-13-2-1-1 in rice by using a half diallel
analysis mating design at Rice Research and Training Center (RRTC) Farm, Sakha,
Kafr El-Sheikh, Egypt during 2010 and 2011 growing seasons. Analysis of variance
revealed highly significant differences among genotypes; parents and crosses for
days to maturity (days); plant height (cm); panicle length (cm); spikelets panicle™;
panicles plant™; panicle weight (g); 1000-grain weight (g); spikelets fertility% and grain
yield plant™ (g). Both general and specific combining ability variances were found to
be highly significant for all studied traits. The ratio of 0 gca / 6° sca values were less
than unity for all studied traits indicating the preponderance of non-additive genetic
variance in the inheritance of these traits. High broad sense heritability estimates were
observed for all studied traits suggests high component of heritable portion of
variance, which is the portion exploited by rice breeder and that selection for these
traits can be achieved directly based on their phenotypic performance. While,
heritability estimates in narrow sense was relatively low for the same traits. According
to the mean performance for the studied traits, cluster analysis divided the six rice
parental varieties into tow major group based on days to heading (day), plant height
(cm), spikelets panicle'1 and spikelets fertility%.
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INTRODUCTION

Rice is one of the most important staple food for about one-half of the
world population. About one-third of mankind (7.2 billion people) depends on
rice more than half of its food (IRRI, 1996). Rice is considered the most
popular and important field crop in Egypt for several reason: as a staple food
after wheat; as an exporting crop; as a land reclamation crop for improving
the productivity of the saline soils widely spread in northern part of the delta
and coastal area and finally it is a social crop in which every person in the
farmers family could find work in rice fields and earn money during the
growing season. Rice crop plays a significant role in Egypt, as strategic crop
for sustaining the food self-sufficiency and for increasing the export. In 2012
growing season, the total rice production in Egypt reached 7.1 million tons
with a national average of 9.9 tons/ha. This average ranked the first among
the rice producing countries in the world (RRTC 2013). Further increase in
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rice production through increased yield per unit area is needed. Continuously,
rice breeders and producers looking for new technology and new lines which
increase rice production with acceptable grain quality. Rice production should
increase by about 60 % by the year 2025 to feed the additional rice
consumers (Duwayri et al., 1999). The main objectives of our study to assess
the variation amongst some rice genotypes and available crosses, general
and specific combining abilities and their interaction and different genetic
parameters as additive, dominance, heritability and cluster analysis between
the used parents.

MATERIALS AND METHODS

This study was conducted at Rice Research and Training Center
(RRTC), Sakha, Kafr EI-Sheikh, Egypt during 2010 and 2011 growing
seasons. Combining ability effects and genetic components were studied in
six Japonica parents and their 15 F; hybrids, using the parental varieties viz.
Gizal77; SakhalOl; China2; IR67701B; GZ8479-6-2-3-1 and GZ7955-13-2-
1-1. The six parental varieties were used in this study sown in the summer
season of 2010 in three sowing dates, at 15 days intervals to overcome the
differences of heading date among the parental varieties. After 30 days from
sowing, seedlings of the parents were transplanted to the experimental field
in three rows, of 5 meters long and 20 x 20 cm apart between plants and
rows. A half diallel cross was affected among the six parents in 2010 growing
season to produce 15 crosses. The hybridization technique of Jodon (1938)
and modified by Butany (1961), the hot water method of emasculation, was
utilized. The six parental varieties and the resulting 15 crosses were
evaluated and arranged in a Randomized Complete Block Design (RCBD)
experiment with three replications in 2011 growing season. Each replication
contained of 25 individual plants. Data were collected for the following
agronomic traits; days to heading (day); plant height (cm); panicle length
(cm); spikelets panicle™; panicles plant™; panicle weight (g); 1000-grain
weight (g); spikelets fertility% and grain yield plant™ (g). Data were analyzed
according to (Griffing analysis, 1956), method-2, model-1. This is a fixed
model and was considered most appropriate as its all requirements were met
by the experiment. Variances due to general and specific combining ability
were estimated. All rice recommended cultural practices were followed to
obtain normal growth of the crop.

RESULTS AND DISCUSSION

Mean performances: The mean performances of the six parents and their
15 F1 hybrids for all studied traits are presented in Table 1. For days to
heading (day), among parents Gizal77 and GZ7955-13-2-1-1 recorded the
lowest and desirable mean values for this trait with mean values of 95.3 and
96.0 (day), respectively. On the contrary, the variety China2 gave the highest
undesirable mean value for days to heading (115.3 day). At the same time,
the crosses IR67701B x GZ8479-6-2-3-1; IR67701B x GZ7955-13-2-1-1;

276



J.Agric.Chem.and Biotechn., Mansoura Univ.Vol. 4 (7), July, 2013

SakhalOl x GZ8479-6-2-3-1 and SakhalOl x GZ7955-13-2-1-1 scored the
earlier mean values with the mean values of 92.7, 94.3, 94.3 and 94.3 (days),
respectively. But Sakhal0l1 x IR67701B was the latest cross for this trait with
the mean value of 109.7 days. Concerning plant height (cm), three parents
showed the shortest plants (desirable) and ranged from 92.0 cm for GZ8479-
6-2-3-1 to 100.3 cm for Gizal77. The parental lines; China2 and IR67701B
showed the tallest plants (undesirable) with mean values of 127.0 cm and
116.3 cm, respectively. However, the most desirable mean values towards
dwarfness were found in the F; hybrids, Sakhal01l x GZ7955-13-2-1-1 (94.3
cm); Gizal77 x SakhalO1l (99.3 cm); China2 X IR67701B (100.3 cm) and
China2 x GZ8479-6-2-3-1 (101cm) Table 1. Selection of parental lines with
appropriate plant height and non-lodging characteristic was important for high
yield potential hybrids particularly inter sub specific hybrids. Regarding
panicle length (cm), the three parents; GZ7955-13-2-1-1, China2 and
Sakhal0l recorded the highest mean values for this trait with the mean
values of 23.0, 22.5 and 22.2cm, respectively (Table 1). On the contrary, the
two parental varieties IR67701B and GZ8479-6-2-3-1 gave the lowest mean
values for panicle length (cm) with the same mean values of 20.5cm for both
parents. At the same time, the crosses China2 x IR67701B; SakhalOl x
GZ8479-6-2-3-1; IR67701B x GZ7955-13-2-1-1; and Gizal77 x China2
recorded the highest mean values of 24.8; 24.7; 24.7 and 24.2cm for the
same trait, respectively. But the two crosses; China2 x GZ8479-6-2-3-1
(17.7cm) and China2 x GZ7955-13-2-1-1 (18.8cm) gave the lowest mean
values for this trait. Concerning spikelets panicle'l, the three parents China2;
SakhalOl and IR67701B recorded the highest mean values for the number
of spikelets panicle'1 which  were 251.0; 172.7 and 167.7spikelet,
respectively. On the contrary, the parental variety GZ8479-6-2-3-1 gave the
lowest mean value (133.0spikelet) for this trait. Among the crosses, data
showed that, most of hybrids were desirable for spikelets panicle™. The
crosses; China2 x IR67701B; SakhalOl x GZ8479-6-2-3-1; SakhalOl x
China2 and IR67701B x GZ7955-13-2-1-1 gave the highest mean values of
309.3, 274.3, 238.0 and 216.0 spikelets panicle™, respectively. Hybrids
indicated variable expressions for number of panicles plant'l. China2 x
IR67701B had minimum panicles plant'1 with the mean values of 28.0 while
SakhalOl x GZ8479-6-2-3-1 had the maximum mean for panicles plant'1 with
the mean value of 37.3. At the same time, the parents GZ8479-6-2-3-1;
SakhalOl and GZ7955-13-2-1-1 gave high number of panicles plant"l. On
the contrary, IR67701B and China2 recorded the lowest values with 16.3 and
19.7 panicles plant™, respectively. With respect to panicle weight (g), (Table
1) showed that the; GZ7955-13-2-1-1 (5.3g) and China2 (5.0g) and the
crosses China2 x IR67701B (6.29), Gizal77 x IR67701B (6.1g), Gizal77 X
Sakhal0l (5.99) and SakhalOl x IR67701B (5.6g) recorded the highest
mean values for panicle weight. On the contrary, the parents Gizal77 and
IR67701B and the crosses IR67701B x GZ7955-13-2-1-1, SakhalOl x
GZ8479-6-2-3-1 and Sakhal0l x China2 gave the lowest mean values of 3.7;
3.9; 4.8; 4.9 and 4.9q, respectively for the same trait.
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Table 1: Mean performances for all studied traits of parents and their 15
F, hybrids resulted from a half-diallel cross in rice.

— [ — c o
ool 5|28 80| |2B: |55|38
Genotypes ¢5 | sz |cs|22 125|502 25| 2
g8|as|f2|25|§2|f88E 55|68
2SO =8 Ljo=
Gizal77 953 |100.3| 22.0 |159.0 | 20.3 | 3.7 | 285 | 958 | 348
Sakhal01 113.7] 92.7 | 22.2 [172.7| 27.0 | 43 | 27.7 | 95.6 | 445
Chinaz 115.3127.0| 225 |251.0] 19.7 | 5.0 | 26.4 | 89.5 | 34.6
IR67701B 98.3 |116.3] 20.5 [167.7] 16.3 | 3.9 | 28.1 | 96.2 | 42.8
GZ8479-62-3-1 101.0] 92.0 | 205 |133.0] 30.7 | 4.0 | 26.7 | 97.8 | 42.8
GZ7955-13-2-1-1 96.0 |108.0| 23.0 |158.0| 26.3 | 5.3 | 27.8 | 959 | 36.0
Gizal77 x Sakhal0l 97.7 | 99.3 | 21.0 [183.0] 28.7 | 5.9 | 28.7 | 97.6 | 55.0
Gizal77 x Chinaz 95.7 |117.7] 24.2 |191.0] 20.3 | 54 | 28.4 | 79.9 | 56.8
Gizal77 x IR67701B 953 [117.0] 22.2 |202.3| 31.3 | 6.1 | 285 | 956 | 45.8

Gizal77 x GZ8479-6-2-3-1 | 98.7 | 102.7| 21.3 |198.7| 33.7 | 5.3 | 305 | 96.0 | 47.4
Gizal77 x GZ7955-13-2-1-1| 98.3 | 104.7| 20.6 | 1654.7| 30.7 | 5.4 | 28.8 | 97.9 | 57.3
Sakhal01 x China2 107.3|117.0| 23.3 |238.0| 32.3 | 4.9 | 28.4 | 93.0 | 46.6
SakhalO1 x IR67701B 109.7|106.3| 22.6 |172.3| 31.0 | 56 | 27.6 | 915 | 61.7
SakhalOl x GZ8479-6-2-3-1] 94.3 | 117.3| 24.7 | 274.3| 37.3 | 49 | 28.8 | 94.6 | 54.4
fakhalleGZ?955-13-2-1- 943 | 94.3 | 20.9 |139.3| 31.7 | 52 | 29.4 | 96.2 | 46.8
China2 x IR67701 B 96.3 |100.3| 24.8 |309.3| 28.0 | 6.2 | 28.8 | 75.7 | 52.5
China2 x GZ8479-6-2-3-1 | 98.3 |101.0] 17.7 |166.0| 30.3 | 5.1 | 30.0 | 98.2 | 64.0
China2 x GZ7955-13-2-1-1 | 100.3 | 106.3| 18.8 | 186.7| 34.0 | 52 | 29.9 | 96.8 | 48.9

IR67701B x GZ8479-6-2-31 o5 7 1213 2255 |206.7| 307 | 52 | 282 | 81.4 | 54.2

1
IROTTOLB X GZ7955-1321 943 |1313| 24.7 |216.0| 343 | 48 | 30.2 | 949 | 555
OroaIS 023 X G279 983 11127 208 |198.0| 363 | 52 | 30.1 | 95.8 | 547
[.S.D. at 0.05% 0.79 | 2.82 | 0.66 |11.04| 3.64 | 022 | 0.30 | 3.48 | 2.70

at 0.01% 1.07 | 3.78 | 0.88 |14.77| 4.87 | 0.29 | 0.40 | 4.66 | 3.62

Thousand grain weight (g) was varied ranging from 26.4 to 28.5g for the
parental lines China2 and Gizal77, respectively. The parent China2 recorded
the lowest value whereas Gizal77 had the best mean value for this trait. The
cross of Sakhal01 x IR67701B showed less values while Gizal77 x GZ8479-
6-2-3-1 showed the high values of 1000-grain weight (g) among all 15 F;
hybrids. Six hybrid combinations namely; Gizal77 x GZ8479-6-2-3-1
possessing 1000-grain weight of 30.5g, IR67701B x GZ7955-13-2-1-1
(30.2g); GZ8479-6-2-3-1 x GZ7955-13-2-1-1 (30.1g); China2 x GZ8479-6-2-
3-1 (30.0g); China2 x GZ7955-13-2-1-1 (29.9g) and Sakhal0l x GZ7955-13-
2-1-1 (29.4g) were prominent for this trait (Table 1). Considerable variations
were observed in spikelet fertility (%) of the hybrid populations. It varied from
75.7 to 98.2%. Minimum fertility was expressed by the hybrid combination
China2 x IR67701B and maximum by China2 x GZ8479-6-2-3-1. Among
parents, GZ8479-6-2-3-1 and IR67701B gave the highest fertility % with
mean values of 97.8 and 96.2 %, respectively. Whereas the parent China2
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recorded the lowest mean value (89.5%) for the same trait. For grain yield
plant’ (g), among parents SakhalOl, IR67701B and GZ8479-6-2-3-1
recorded the desirable mean values for this trait with 44.5; 42.8 and 42.8 gm,
respectively (Table 1). On the contrary, the variety China2 gave the
undesirable mean value for grain yield plant™ (34.6g). At the same time, the
crosses China2 x GZ8479-6-2-3-1; SakhalOl x IR67701B; Gizal77 x
GZ7955-13-2-1-1 and Gizal77 x China2 scored the highest mean values with
mean values of 64.0; 61.7; 57.3 and 56.8g, respectively. But Gizal77 x
IR67701B was the lowest cross for this trait with mean value of (45.8g).
Analysis of variance and combining ability: Data in Table 2 represent the
partitioning of total variance among genotypes into general and specific
combining ability for yield and its component traits. The mean square
estimates for these traits showed highly significant differences among
genotypes (parents and crosses as well as their interactions) for all studied
traits. These results clearly showed the amount of variability that does exist
among the tested genotypes and hence, the ability for further development
through selection in the studied genotypes as well as their segregating
generations. These findings are coherent with that of Geetha et al., (1994),
Singh etal., (2001) and El-Refaee (2002).

Combining ability estimates revealed that both general and specific
combining ability variances were highly significant for all yield and its
components traits. This result indicated that the importance of both additive
and non additive genetic variance in determining the inheritance of these
traits under studied. However, the magnitude of ratio GCA/SCA was lower
than unity in all yield and its component studied traits. The results suggested
the relative importance of non-additive gene action in controlling all studied
traits. These results suggest that selection in late generation would be
effective, Hammoud (2004); Sedeek (2006) and Anis (2009)

Table 2: Analysis of variance for all studied traits of six rice parents and
15 F; hybrids of rice.

=3 %) = —— >
22 | 28 lec | B0 | 8- |2z [Ez |32 |2
5 L5 D O T e |L o~ ~l 0 = c ~
SOV. i 235 Sz %g’g g2 | 28 %-agg’-ggfgg c8o
[ (=] (Sl e < o Q0 ‘T o
ot g o= a8 | £ a3 |83 |GL |E=
< — o
Rep. 2 1.63 0.30 0.21 2.5 1.33 0.03 | 0.75 7.91 4.17

Genotypes|20 |124.03**370.02**10.63**| 5858.2** | 84.82** | 1.35** | 3.64** [120.64** 208.72**
Parents |5 [239.39*%574.59* 3.28** | 4879.0** | 88.59** | 1.24** | 1.91** | 24.36** | 62.82**
Crosses |14 |67.17**[309.42**13.96**| 5861.1** | 21.78** | 0.57** | 2.30** [156.46** 90.70**
P.VsC (H) [1 [343.21*}195.56** 0.65* |10713.7**948.46**12.87**|31.01**|100.66**2590.45**

Error 40| 0.23 | 293 | 0.16 | 448 | 4.87 | 0.02 | 003 | 447 | 2.69
GCA 5 [81.03 [152.99% 1.61** [2463.02% 36.14** | 0.15™ | 0.64* |50.43% | 18.25%
SCA 15 [28.117* [113.45" 4.18" [1782.63" 25.64" | 0.55"* | 1.40" | 36.80" | 86.70"
Error 40| 0.07 | 0.98 | 0.10 | 14.93 | 1.62 | 001 | 001 | 1.50 | 0.90
gﬁ/g’SCA | 036 | 017 | 004 | 017 | 018 | 0.03 | 0.10 | 017 | 003

* ** Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
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General combining ability effects: Negative general combining ability
effects were desirable for days to heading (day) and plant height (cm) while in
other studied traits; positive general combining ability effects were desirable.
Among parents, Gizal77 and GZ8479-6-2-3-1 were observed to be good
general combiners for days to heading (day) and plant height (cm) Table 3.
The parent IR67701B was found to be good combiner due to its highly
significant and positive general combining ability effects for panicle length
(cm) and spikelets panicle'l. While, GZ8479-6-2-3-1 was observed to be the

best general combiner due to it's highl

combining ability effects for panicles plant™ and grain yield plant™ (g).

significant and positive general

Table 3. Values of general and specific combining ability effects of
parents and their 15 F; hybrids for all studied traits.

N ] B = o\o S5
P o 12 | go| o |@2 (B2 0ol | 2Z2
= =0 == =7 o 2 |o —~ —~ © & >

Parents and crosses 273 55%5'5 o€ g.g g‘_% = .%g;’.%g g;é CH'E
SeSpcfeac|salfz 82 |58
(=N 8 L oo

GCA
Gizal77 257 [2.49" | 0.04 [-13.94~]-1.54* | -0.02 | 0.18" | 0.83* |-1.73"
Sakhal01 418" | 5.28" | 0.42 | -0.86 | 1.04* | -0.04 |-0.28" | 1.52* | 0.97"
China2 3.89" | 4317 | 0.02 |29.22*|-1.67* | 0.16* | -0.26" | -3.66"* | -0.95"
IR67701B -1.40 | 5.89" | 053" [10.35~ | -2.33 | 0.04 |-0.14* | -2.56* | 1.1
GZ8479-6-2-3-1 -153" | -2.86" | -0.70~ | -6.19" | 2.88" |-0.23 | 0.07 | 1.18" | 1.84"
GZ7955-13-2-1-1 257 | 043 |-0.23" [-18.57 1.63 | 0.10" | 0.44™ | 2.68* | -1.32*
L.S.D. at 0.05% 028 | 064 | 015 | 252 | 083 | 005 | 0.10 | 080 | 0.62
at 0.01% 037 | 086 | 020 | 337 | 111 | 006 | 011 | 1.10 | 0.82

SCA

Gizal77 x Sakha101 407~ ] -1.74 [-1.32~ ] 363 | 0.36 [0.88™ | 0.15 | 2.14 | 6.33"
Gizal77 x China2 -4.45 | 7.01~ | 2.5 | -18.45%| 3.02* | 0.19" | -0.17 |-10.40**|10.10~
Gizal77 x IR67701B -0.82" | 4.76" | -0.26 |11.76| 5.68™ | 1.05* | -0.20 | 4.15** | -3.10%
(13'23177 X GZBATO-6-2-31 3 30m | 0.83 | 0.10 |24.63"| 2.81% | 044" | 166" | 085 | -2.08"
(13_'12a177 X GZT955-13-21 ) g1ee | 212+ |-1.07*| -6.99* | 106 | 0.19" |-0.46"| 122 |10.92%
Sakhal01 x China2 -053 | 9.13" | 0.96" |15.46" | 3.43" |-0.28™ | 0.29" | 2.04 |-2.81
SakhalO1 x IR67701B | 8.10* |-3.12" | -0.29 |-31.33"| 2.77* | 057 |-0.61** | -0.63 |10.14*
gikhaml X GZBATO-6-21 g 11m |16.63% | 3.04m |87.21%| 380 | 0.07 | 0.37% | -1.28 | 2.20¢
gi'f?aml X GZ7985-131 7 7mr | 966w+ | -1.23w | 35.41% 052 | 010 | 0.50% | 111 | 2.22*
China2 x IR67701B -5.05" |-18.70% 2.35" 75,50 | 2.48" | 0.96™ | 0.60" |-11.26™ 2.91%
China2 x GZ8479-6-2-3-1 | -4.15* | -9.29" | -3.59* [-51.20*| -0.40 | 0.12 | 1.55* | 753" |13.75"
Shmaz X GZTISE-13-2-11 1 11w | 7.04m | -2.06 [18.16%| 452 | -0.17% | 1.07 | 466+ | 1.70*
|;f77018 X GZBATO-6-24 350 | 946 | 0.76 | 8.34* | 0.60 | 0.30% |-0.41% [10.41% 1.70%
'2':_25_717018 X GZT955-134 1 4om | 16.17+| 2.46% |30.05%| 5.50% | -0.40% | 1.22% | 1.60 | 6.27+
55332223223111 X 230 | 6.26% | -0.24 |28.59%| 2.31% | 0.28* | 0.99* | -1.18 | 4.82*
L.S.D. at 0.05% 0.77 | 1.77 | 041 | 692 | 228 | 014 | 019 | 220 | 1.70
at 0.01% 103 | 237 | 055 | 926 | 305 | 019 | 025 | 2.92 | 230

* ** Significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
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The parent GZ7955-13-2-1-1 was the good combiner due to its highly
significant positive general combining ability effects for panicle weight (g),
1000-grain weight (g) and spikelets fertility %. Similar findings have been
reported by Chowdhry et al., (1996), Singh et al., (1996), Rogbell et al.,
(1998) Swamy et al., (2003), Petchiammal and Kumar (2007) and Saleem et
al., (2010).

Specific combining ability effects: For days to heading (day) and plant

height (cm) negative specific combining ability effects were desirable where

as in the other studied traits positive specific combining ability effects were
desirable. The crosses SakhalOl x GZ7955-13-2-1-1, China2 x IR67701B,

China2 x GZ8479-6-2-3-1 and China2 x GZ7955-13-2-1-1 exhibited highly

significant negative specific combining ability effects for days to heading and

plant height (cm) Table 3. In general, six hybrids for panicle length (cm),
seven hybrids for spikelets panicle™; five hybrids for panicle plant-1, nine
hybrids for panicle weight (g), nine hybrids for 1000-grain weight (g), three

hybrids for spikelets fertility % and seven hybrids for grain yield plant'1 (9)

recorded highly significant positive specific combining ability effects. Similar

type of positive specific combining ability effects were reported by

Ramalingam et al., (1997), Rogbell et al., (1998), Radhidevi et al., (2002) and

Saleem et al., (2010).

Genetic components and heritability: This part of investigation aimed to

study the magnitude of the genetic variance components i.e. additive genetic

variance (0°A) and dominance genetic variance (o°D) using these
components to estimate heritability in broad and narrow sense % for all

studied traits (Table 4).

Table 4: Estimation of additive genetic variance (0%A), dominance
genetic variance (02?D), environmental variance (0°E) and
heritability in broad and narrow senses (Griffing, 1956) for all
studied traits.

Characters/ Heritability %

Genetic components o*A oD o’E h2, % h2, %
Days to heading 12.57 29.67 0.59 99.56 29.63
Plant height (cm) 9.88 112.47 2.93 99.20 10.00
Panicle length (cm) -0.64 4.13 0.16 98.48 18.18
Spikelets panicle'1 170.10 1767.69 44.81 99.23 10.71
panicles plant™ 2.62 24.02 4.90 94.26 10.28
Panicle weight (g) -0.10 0.54 0.02 98.65 22.31
1000-grain weight (g) -0.19 1.40 0.04 99.10 15.74
Spikelet fertility % 3.14 35.32 4.47 96.29 10.46
Grain yield plant™(g) -17.11 85.78 2.70 98.71 24.12

The results showed that the non-additive or dominance genetic variance as a
portion of the total genetic variance was larger than the additive genetic
variance for all studied traits. Both of them were significant and positive for all
studied traits except additive genetic variance (o°A) for panicle length (cm);
panicle weight (g); 1000-grain weight (g) and grain yield plant™ (g). Their
respective values were -0.64, -0.10, -0.19 and -17.11. A higher estimate for
non-additive or dominance genetic variance was computed for all studied
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traits in comparison with its corresponding estimates of additive genetic
variance (Table 4).

This result indicated that dominance genetic variance played the
major role compared to the additive genetic variance in the inheritance of
these traits. These results were in general agreement with those reported by
El-Refaee (2002), El-Mowafi and Abou Shosha (2003), Ahmed (2004),
Hammoud (2004), El-Mowafi et al., (2005), Sedeek (2006), Awad-Allah
(2006) and Abd Allah (2008).

Heritability in narrow sense is an indicator of the efficiency of
selection procedure in identifying the superior genotypes. The results cleared
that heritability estimates in broad sense were high for all the studied traits,
while heritability estimates in narrow sense were relatively low for the same
traits. This further suggested that a major part of the total phenotypic variance
for these traits was due to dominance genetic variance and environmental
effects. These findings led to conclusions the selection for such traits must be
done in the late generations. These results in general agreement with those
reported by El-Mowafi (1994), Hammoud (1996), El-Refaee (2002),
Hammoud (2004), Awad Allah (2006), Abd Allah (2008) and Anis (2009).
Cluster analysis: According to the mean performance for the nine agro-
morphological studied traits which were namely; da%/s to heading (day); plant
height (cm); panicle length (cm); spikelets panicle™; panicles plant™; panicle
weight (g); 1000-grain weight (g); spikelets fertility% and grain yield plant'l
(9). Characters normality was checked for all studied traits, which indicated
that most traits had good approximations of normal distributions.

Data in Table (5) showed the diversity matrix for the six Japonica
parental varieties. The generated cluster divided them into tow main groups
based on most of studied traits. The first group included China2 in one
branch which was the later parent in heading, tallest in plant height (cm), high
in spikelets panicle™ and lower in spikelets fertility%. The second group
included all the rest of varieties. The second group was divided into tow sub
groups based on panicles plant™ and spikelets panicle™. The first sub group
included GZ8479-6-2-3-1 which was the higher variety in these tow traits. The
second sub group included the rest of varieties. The second sub group was
divided into tow sub sub groups, the first one included SakhalOl because
high in plant height (cm). The second sub sub group included the three
varieties Gizal77, GZ7955-13-2-1- and IR67701B. These three varieties
were similar in most of traits under study.

Table 5: Diversity matrix for the six parental varieties based on nine
agro-morphological studied traits.

Parental varieties| Gizal77 |Sakhalol| China2 |IR67701B [*28%/202] GZ79513
Gizal77 0

Sakhal01 8.2928 0

Chinaz 32635 | 28.207 0

IR67701B 6.0748 | 8.8441 | 28.716 0

G78479-6-2-3-1 | 10.735 | 14.712 | 42.072 | 15.221 0

GZ7955-13-2-1-1 | 3.3369 | B8.651 | 32.676 | 6.1721 | 10251 0
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Figure 1: Dendogram of the six Japonica rice parental varieties
classified by nine agro-morphological traits.

Conclusion

The overall results indicated that there is adequate genetic variability
present in the material studied. The parents IR67701B, GZ8479-6-2-3-1 and
Sakha 101 were the best combiners for grain yield trait. Heritability estimates
in broad sense were high for all the studied traits, while heritability estimates
in narrow sense were relatively low for the same traits. This further suggested
that a major part of the total phenotypic variance for these traits was due to
dominance genetic variance and environmental effects.
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