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ABSTRACT

Six populations (P, Py F;, Fy BC, and BCy of three rice crosses namely
Zonghoa ; x BLI (cross I); Zonghoa, X Sakha 102 (cross II) and Sakha 102 X Mezoho
(cross 11D were investigated under drought condition (irrigation every ten days) and
artificial infection of blast spores collected from rice fields. The results of revealed that
there was a wide range in mean values between parents and also the presence of partial
and at over-dominance gene action for all studied characters Scaling test provided
evidences of mon- allelic imteraction in controlling all the studied characrers in all
crosses, the additive gene effect (d} was more important in the genetic system controlling
no. of days to heading, plant keight, 100 grain weight, leaf and panicle blast infections in
most of studied crosses. However, dominance gene effects (B) was playing , impeortant
role in the inheritance of plant height, panicie length, no. of panicles/plant, no. of grains
/ panicle, grain yieid / plant and leaf and panicle blast resistance. The additive x additive
(i) effects were significamt and significantly affected the inkeritance of no. of days fo
heading, no. of grains / panicle, 100 grain weight, grain yield and leaf and panicle blast
resistance characters. Furthermore, the dominance x dominance {i) epistatic gene action
was found to play a remarkable role in the genetic control of no. of days to heading,
plart height, panicle length, no. of panicles /plant, no. of grains/panicle, 100 grain
weight, and leaf and paniclc blast resistance characters. Broad sense heritability {It'y,
estimates were moderate (52.02%) to kigh (91.11%) for panicle Jengfh and no. of
panicles / plant in cross I, respectively. Narrow sense heritability (W'y) estimates were
differed from low (19.64%) to moderate (38.61%) for 100- grain weight, and no. of grains
/ paniciz in cress I, respectively. The maximum genetic advance of the mean values
were found to be 29.76 and 28.51 for sterility (%) in crosses 1 and I, respectively.

The results reveled that both rice varietics Zounghoa 2 and Mimho were
resistarit to rice blast in the three locations {Sakka, Gemmiza and Zarzora. Moreover, Bl
I was susceptible rice variely in the three mentionea locations. While, Sakha 102 was
moderately resistant for rice Hast in Sakha and Gérmmiza. On the contrary, it was
resistant in Zarzora location. The results also demonstrated that the all plants of
segregating generations (Fy BC; and BC, of crosses Il and II were resistant for rice
blast in the three locations. On the other kand, sthe blast reactions among plants of
segregating generations of cross I were ranged between resistant and susceptible in the
different above locations. Highly significant and positive estimates of phenotypic
correlation coefficients were observed between grain yleldplant and each of panicle

length, no. of panicies/plant, 100 - grain weight and kcf and panicle blast hgfecﬂan Jor
most of all stadied crosses,
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INTRODUCTION

Rice (Oryza Sativa L.) is the second most important cereal crop in
Egypt after wheat. It covers about 22% of the cultivated area in Egypt in
2002-2003 summer season. Water deficit is a major problem for rice grown
under lowland conditions, where water supplies are scarce or unreliable,
Developing varieties for drought tolerance are needed to overcome the
shortage of irrigation water.

Breeding varieties for drought tolerance has become of high priority
in" the Egyptian rice breeding program in order to reduce the water
requirements on on¢ hand, and also to tolerate the drought conditions in
some rice growing areas due to the shortage of irrigate water, on the other
hand. The success of developing and releasing new rice varieties suitable for
drought conditions may increase the rice production and also increase the
farmer's welfare (Funkai et a/1996). The biotic stress is also a big problem
in rice fields, and the blast disease is one of these stresses. Resistance to rice
blast: (controlled by Magnaporthe grisea ) is generally governed by a few
major genes (Kiyosawa ef a/1986,padmanabhan, 1974, Rosero, 1967and
Hsich ef al 1967 ) and resistant cultivars are recognized as the most
economic to control blast. Understanding gene type, mode of inheritance
and- stability of the resistant cultivars are essential to transfer the blast
resistance to popular cultivars. The previous studies for exotic and local rice
varigties under Egyptian conditions showed “that inheritance of blast
resistance was dominant in most cases and one to three major genes were
controlling the mode of resistance (Omar et al. 1970, El-Azizi, 1972,
Maximos 1974, Balal er ol 1977, Aidy 1984, Maximos ef /1984 and El-
Malky 1997). Pan et a/ (1991) investigated the reaction of two Chinese
varieties namely Zhonghua 9 and Lijiang to four differential Japanese
strains and Chinese strains. Segregating data indicated that both varities,
‘carty. two resistance genes which showed a resistant reaction to the fungal
strain Zh2-1. Allelism testes indicated that one of the genes in Meng
Wanggu-I variety may be a new allele at the Pi-ta locus, the other gene and
the genes carried by Dabainuo variety were unknown genes at new icci.
Karen et al (1992) They concluded that diverse sources of resistance are
necessary to avoid genetic vulnerability. Resistance to race IC-17 and IB-49
was simply inherited and should be relatively easy to incorporate into rice
cultivars. Ise (1993) studied three parental lines and their F; and F,
generations which -they inoculated by spraying with aqueous spore
suspension (3 x 105/ ml) BI Magnaporthe grisea isolate A179- 192 which
is a virulent to the Pi- ta2 gene. Inoculated seedling was clearly segregated
into susceptible and resistant classes and F; derived from Pi- 4 x 87 F5-1%
showed a 3:1 :atic Sor zesistant suscepiiblz reaction 1o BL vaciety and for
normal mutant [eaf spot character. Tabien (1996) estimated the number of
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resistance genes in the populations derived from five cultivars, genetic
analysis using F, and F; populations showed that Lemont and A-301 have at
least two major genes each, while Teqing and Jasmin 85 have four and five
major genes for resistance, respectively. Because yield and its components
characters are considered very important to increase yield under water
stress, the present study aimed to estimate heterosis. degree of dominance,
genetic variance, heritability and genetic advance as percent of means
among yield and to evaluate in three crosses for leaf and panicle blast
infection and/or resistance under drought conditions.

MATERIALS AND METHODS

The present investigation was carried out at the greenhouse and the
farm of the Rice Research and Training Center (RRTC), Sakha, Kafr El-
Sheikh,Gover norates Egypt during two successive rice growing seasons;
i.e. winter and summer seasons of 2004 and 2005summer seascn to study
the inheritance of some characters related to drought tolerance and blast
resistance in rice. Four rice varieties namely, Zonghoa ; (drought tolerant
variety), Sakhal02 (susceptible to drought), BL1 (tolerant) and Mizuho
(moderate) were crossed to produce three crosses;namely, (Zhonghoa, x
Sakha 102), (Zhonghoa, x BL1) and (BL1 x Mizuho). Six populations Py, P;,
Fy, F2. BC, and BC; for each cross were utilized to estimate the genetic
parameters of each studied character. In the winter season of 2004, four
parents were grown at greenhouse in three dates of planting at a 10-day
interval in order to overcome the differences in their flowering time Thirty -
day old seedlings of each parent were individually transplanted in the
permanent field in ten rows. Each row was 5 m long and contained 25 hills.
At flowering time, artificial hybridization among parents was done to
produce the above mentioned crosses, following the technique proposed by
Jodon (1938} and modified by Butany (1961).

In 2004 summer season, parents and F; hybrid seeds of the three
crosses were planted for F, seed production .Furthermore, the
simultaneously crossing between F; and the recurrent parent to produce BC,
and BC; Lybrid seeds were done.

In 2005 season, seeds of the parents and Fy, F; , BC; and BC; were
sown in dry seedbed. Thirty day old seedlings were transplanted in the field
plots. Sixteen genotypes belong me to different generations (4 parents, 3 F|,
3F,, 3 BC, and 3 BC;) were transplanted in a randomized complete block
design with three replications. Each replicate comprised 5 rows for each of
Py, P; and 4 rows of ¥, BC, and BC; and 20 rows F; generation. Each row
was 5- m long with spacing of 20 cm. ,

All agricultural practices were applied as recommended. Flush
urigation was used every 10 days, and hand wecding was doue wien
needed. Thirty plants from each of Py, P; and F}, 60 plants from each of BC,
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and BC; and 150 plants from I', populations were taken at random. These
plants were individuaily harvested and threshed separately to determine the
grain yield and its components,

The studied characters were: no. of days to heading, plant height,
panicie length, number of panicles/plant, number of grains/panicle, number
of filled grains/panicle, 100-grain weight, sterility % and grain yield/plant,

Evaluation of blast disease resistance

The six populations (P). P, F), F2, BC, and BC;) of three rice crosses were
evaluated for leaf blast resistance at seedling stage under blast nursery
condition at Sakha, Gemmiza and Zarzora with two replications for each
location in 2004 and 2005 seasons. Seedbed was prepared as 11.5x15m
after land preparation, leveling and adding 20 m® of farmyard manure per
feddan to increase blast susceptibility. Seeds were sown in the first week of
-July. Each seedbed was planted with five rows of the tested genotypes and
- with plants of the susceptible checks variety Giza 159 at the two ends of
each seedbed. Also, each two rows of the tested genotypes were followed
altematively by resistant / susceptible check. The test was replicated four
times and the highest scores were recorded after 30 — 35 days from sowing.
The typical blast lesions were scored according to the International Rice
Research Institute (IRRI) scale (1996)...

In the field, the same six populations of the three rice crosses with
their control were evaluated for leaf and panicle biast reaction. Samples of
rice leaves were taken twice, beginning from thirty days after transplanting.
Each samples consisted of one hundred leaves randomly taken from each
cross to determine leaf blast infection, Severity of infection was estimated
by counting the total number of typical blast lesion /100 leaves. Panicie
infection was estimated from one hundred panicies at each plot. The severity
of neck rot infection was calculated using the formula adopted by Townsend
and Heuberger (1943).

Statistical analysis

Heterosis, degree of dominance, inbreeding depression, phenotypic
coefficient of variation, genetic variance and phenotypic correlation
coefficient were estimated according to Burton (1952) and Mather and Jinks
(1971)._

' RESULTS AND DISCUSSION

Mean Performance

The mean values of the studied characters for the three studied
crosses are presented in Table (1). The results showed that the parents
Qifferod significantly in all characters studied and the F; tican values were
higher than the highest parent for no. of days to heading and panicle blast
resistance, in cross [II, plant height, panicle length and number of panicles
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Table 1. Mean performance (M) and standard error (SE) for the

studied characters of the three studied three crosses.

Mean Performance and standard ervor

Character | Cross P, P, F, BC, BC, F,
M se|[mlse|m|selm]seE]m]se]{m|se
No.ofdayste [ 'L [ 95712044 | 97812047 | 96615041 § 99.95:0.99 [ 100.17:0.59 | 100.97:+8.71
beading I | 95702044 ] 95.4120.71 | 98, 112041 | 98.14£098 | 99.1440.92 | 96.124:0.68
(dnys) HE 93222071 | 96.94:0.47 | 193.5:0.73 | 95615159 | 93.96+149 | 54.01:+1.24
Plant beight ] 91612051 | 86.33:051 [ 155914051 | 133412134 | 11296063 | 113.25:1.01
fem) | 91612053 | 82.65:0.99 | 122914044 | 155150098 | 104.4658.92 | 109.18+0.74
I | 82.65:0.51 [ SL.S14048 | 120.0130.45 | 122230108 | 110.11:1.12 § 105.97:0.72
Panmicle i 22044027 | 20.11:0.34 | 24.45:032 | 21054053 | 20.51:0.53 | 21.91+032
length (cm) B | 22045027 | 20166028 | 23.57:027 | 2095054 } 21.46£0.53 | 20.742031
W1 | 20.16:0.28 | 20.4120.35 | 20.5548.25 | 20.46:0.99 | 20.95:0.51 | 19.0940.31
No. of | 19.52:0.53 | 14752053 | 20102845 | 19256104 § 17.2341.07 | 18654045
panicles/plant | H | 19.52:0.53 | 15064038 | 21.36:036 ] 18.22:0.59 | 16.53:063 | 16.67:0.37
| 15065038 § 15714052 | 18.91:0.42 | 16014067 | 12.26:0.86 | 15.65:0.42
No. of F | 132380056 | 120.54:6.4 | 132466047 | 124.9721.22 | 123.56¢1.22 | 120.72£0.92
grainsipanicle | 11 ] 132384056 | 129.78: 0.8 | 128.6148.82 | 124.6551.38 | 121.48x1.72 | 121.93:0.97
| 129.78:0.84 § 11636497 | 118.32:0.81 | 1222342 51 | 117245248 | 118.04x1.43

Sterility (%) 1 14.49+0.4F | 21514047 1 1334+8.43 | 16562105 | 14.32+1.03 | 16.9940.75

un 14.4%40.41 ] 18.99:0.52 | 15.84:8.55 | 13.062031 | 20.69:0.77 | 17.22+0.4%
1 18.99:0.52 1 16.61:0.44 | 20932051 | 21.114062 | 17.19:0.65 | 17.41:0.42

100 grain 1 2.194002 [ 185:6483 | 2375003 | 241004 | 239004 | 2.122002
weight (g} 1 2191002 | 197+0.02 § 2184002 ] 239011 181 £0.11 201+ 0.07

1 1974002 | 195004 § 1715002 ] 1.65:0.13 1.32+0.13 | 1.81=0.11

Grain 1 31754062 | 26432065 | 39872061 ] 34934867 | 33.6840.66 | 33.37+0.38
yicld/plant 1 37.7540.62 | 31.58:0.38 1 38.63:031 | 36.7528.61 | 28.71+0.68 | 32.33:0.41

m 31581038 | 2651037 1 30.1640.45 ] 30.01x0.72 | 27.46+0.72 | 27.3620.42

Leal blast I 1.2540.31 4.91£0.61 4.82+0.31 3.5620.31 4.62+8.51 5.94+0.65
resistance H 1.2510.31 1.24+0.2% 1.6140.29 2.94+0.63 2.71:0.82 4.13x0.91
11} 2.24+0.29 1.3630.46 2.3148.43 1.9440.43 1.3+0.74 2.93:+0.87

Panicle blast I 1.7240.46 4.5440.63 263:0.94 1.8640.4% 231:0.45 2.94x0.82
resistance n 1.71x0.85 2.1340.59 1.8648.72 1.35+0.63 1.92+0.38 2.4630.52

m 2.1:0.46 1.8620.84 2318.54 1.73:8.41 1824027 | 1.8240.69

plant, for all studied crosses, number of grains / panicle and 100 grain
weight in crosses I and II and leaf blast resistance, in cross IIl. While, it was
lower than the lowest parent for sterility % in cross I and 100 grain weight
in cross Il indicating that over- dominance was important in the inheritance
of these traits verified by values of potence ratio, Moreover, the F, mean
values, approximately, were nearer to the mid- parent with few exceptions

such as sterility % and grain yield in cross II. The performance of backcross

populations tended towards the means of recwrent parent and varied
somewhat among yield and its major components. These results agree with
those reported by El-Hity (1993), Abd-allah (2000) and Abd El-Aty et al
(2002). ' S
In continuation, the crosses 1 and II could offset the hazard effect of
drought stress and exerted the value of yield reduction as compared with
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others under normal and drought conditions. Thus, crosses I and Il could be
recommended for growing under drought stress as drought tolerant crosses.

Genetic Parameters

Estimates of heterosis, degree of dominance, scaling test, gene
action, genetic variance, heritability and genetic advance percentages are
presented in Tables (2 through S) .The percentage of heterosis as a deviation
from mid- and better- parent were significant and highly significant and
positive in all studied crosses for grain yield and its components in the
present investigation, except no. of days to heading, number of grains/
panicle, 100 grain weight and leaf blast resistance in crosses I and 11, panicle
length in cross 111 as a deviation from a mid and better parent and 100 grain
weight and panicle blast resistance in cross Il as a deviation from better
parent. It is noteworthy that hewrotic effect for grain yield was larger in
magnitude than that for any of its major components which is logically
expected. Also, the results indicated that the no. of panicles/plant was the
main contributing factor for increasing heterosis in grain yield, followed by
no. of grains/panicles and 100-grain weight in the rice crosses under drought
stress.

Conceming degree of dominance, it was greater than unity in all
studied characters except for no. of day to heading and panicle resistance in
crosses I and 11, panicle length and grain yield / plant, in cross 11, number of
grains / panicle in crosses II and III, stenlity % and 100 grain weight in
cross I, and leaf blast resistance in cross I, which recorded positive or
negative values, suggesting that over-dominance was involved in the control
of such traits. These results agree with those of Reddy and Nerkar (1993),
Mishra (1998), Charngpei et al (1999) and Abd-Allah (2000).From the
previous results, it can be desserved that cross 11 was the best cross that
showed highest estimates of heterosis for most of studied traits.

Scaling test (A, B and C) for grain yield and its related characters are
presented in Table (3). The results revealed the adequacy of additive
dominance model to measure the generations mean. Data showed that A,B
and C value were not significant for some characters and significant for
others in the different crosses. These results indicated the presence of non-
alielic interaction of most of these characters in all studied crosses.

As shown in Table (4), the major contribution of the additive gene
effects was indicated by the magnitude and the significance of parameter (d)
in the three crosses for all studied characters with few exceptions. The
majority of significant estimates of additive gene effects were positive. This
suggests that additive gene effects had a significant contribution to the
inheritance of the characters in these crosses. Thus, the contribution of any
effects depend on the cross itself for the studied character. The additive gene
effect appeared to be the most important type of gene effects in the
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Table 2. Estimates of heterosis as a deviation from mid-parent (MP)
and better-parent (BP) and degree of dominance for all studied
characters, m the studied crosses -

Heterosis %
Character Cross -2 ])eg.ree of
MP BP dominance

1 -0.56 0.73 -0.44

No. of days to heading 1| 176 2.41 0.83
m 18.29%* 591+ 1.56

1 T4 85+ T8.51** 2.41

Plant height n 41574+ | AB.TI+ 4.64

m 47.64** 46.41** 3.47

. I 16.01** 10.93** 312

Panicle length {1 11674+ 6.89* 2.62

m -8.19 029 0.4

1 17.36** 3.02* -1.13

No. of pamicles/plant 11 23.50*~ 9.42** -1.82
m 22.91** 20.42*% 11.01

1 2.7 0.07 1.65

No. of grainv/panicle H -1.88 -2.84 -0.47
m -3.85* -B.83+* 0.7

I 25.83** -1.97* -1.21

Sterility (%) o 429+ 934 0.08

Hi 17.58%* 26.01** -2.54

| | 1.96 8.18* 2.01

100 grain weight (g) n 4.72 -0.51 0.89
111 11,85+ -13.19** -7.63

1 25.21** 5.61* 1.37

Grais yicld/plant (g) i} 1L43%* 2.99* 1.28
m 35 4.49* 0.44
1 0.56 2.85%+ 0.95
Leaf blast resistance 11 0.49 1.08 -1.87
i 828 0.69 -1.57

. 1 0.16* 0.52* 0.36

Panicle biast resistance n 0.15* 0.058 0.51
m L17* 0.27* -2.21

Where :  significast st 095 % sad ** sipuliicant st 091
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Table 3. Scaling test for adequacy of additive and dominance model of studied
characters for the three studied crosses.

Character Cross A B C
I 6.7142,18* 6.21£1.74 18.9843.02+*
No. of days to n 2314191 3.11£1,93* 4612291
Heading ] 10.6143.06% 13.3643.24** -19.1245.29+*
I 19.3142,79++ -7.29243.36 27736421
Plant height 1 15.7242.03%* 3.09:2.08 16.362£3.01%*
m 208142.22%* 179542 37%* 7.96+3.15
I 2412115 3.56+1.16%+ -3.4241.56%
Panicle length 1 327108+ -0.74%1.13 “6.17+1.44%*
I 0.76=1.05 0.9541.17 5.74%1.41%%
No. of I -L1222.17% 0374226 0.8552.13
o 1 4.4941.31%* -3.63£1.36 -10.6441,75%+
panicles/plant I -1.01+1.46 -10.09£1.78%* 6.1242.11%*
No. of 1 149142 66** 5124255 14,0139+
Ne.ob i 11.6942.94** 5.43:3.65 -27.6634.33%
grains/panicle i -4.6345.16% 0.2115.12 5.4146.12%
I 82842 19%+ 6.2142,16%* 3.28+3.23
Sterility (%) 1] 4.81+1.76 7.08£1. 724+ 4.1242.29
m 2.7121.83 3.2i41.47 -7.8242..09%*
. 1 0.26:0.09 0.56:0.11%* 0314013
100 grain weight i 0.390.22* -0.83:0.24 0.45:0.31**
(® oI 0.07£027 0.0840.32 0.05+0.43
o I L7.853£1.61%* 1.05+1.59 10.4242.16%*
Grain yield/plant I -2.89%1.2 121851 45%+ 1728+1.81**
(® i1 0.72£1.62 -1.7441.62 8.9722.13
I 1.0240.63 0.5240.42 78542 31%*
Leaf blast I 2.41:0.23% 0.57:0.12 7.75+1.34%
resistance m -0.75+0.68 -1.0740.26 3.50:0.94*
. I 0.73::033+ 2.5410.63%* 0.16+0.03
Panicle blast I 0.92:023* -0.1340.02 22140.56**
resistance I 0.91+0.16* -0.42+0.31 -1.1220.95*

Where * significant at 0.05 % and ** significant at 0.01
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Table 4. Genetic components of generation mean for studied characters
for the three studied crosses

Genetic components of generation mean

Character | Cross _ : :
M d h i / 1

i 100.9%* | 022 | 453 | 398 | 121 |-10.82**
No.ofdaysto |y | g642+* | -1.12 | 1071 | 10.12* | -0.41 | 15.41**
heading I | 8101+ | 1.65** | -8.81 | 43.86** | -8.61 | 10.83**

1 | 11325 | 20.43%* | 16.17 | 39.73 | 1829 | -4L.74%
Plantheight | 1 [ 109.18** | 50.68* | 38.17** | 82.51 [26.34**| -21.39
T | 10557+ | 12.11%* | 79.84** | 4079 | 11.42 |-99.54%+

1 21.91** -0.55 -1.81 -4.44 -0.52 2.54

Panicle m | 2074** | _6.48 8.07 1.84 576 |-26.85**
length 1 | 19.09** | 051 | 6.49** 7.45 041 | -19.17
i 18.65** | 299 1.53 -1.55 | 052 10.74
No. of n 16.67** | 133 | 685 278 | -3.56 | -18.93+»
panicles/plant | g5 | 1565 | 373 -2.45 -6.92 9.05 0.15
I 120.72*% | 141 | -1.22** | 5.21** | -6.51 | -61.39**
No. of n | 121.57** | 393 -1.22 0.52 -4.73 3.78

grains/panicle |y 118.04%* | 499 -15.98 -9.23 -1.71 .07

I 16.99** 223 - -6.14 5.74 1.0%
1] 17.32%* -7.63 | 10.84**

. - 588 | 11.26
Sterility (%) | gy | 1744+ | 391 | 161 | 1614+ | 272 | 56.06*
10.04 | 717
] 1 212 | 042 147 1.12 | -0.14 | -1.93**
100 grain no| 201+ { oss* | 7271 | -081* | 047 | 095
weight (g) 1 1.81%* 0.05 0.35 0.13 0.01 0.89
- I 3337%* | 1.86 | 11.73%% [ 3.95* | -4.79 | -13.47
_ Grain 0| 3233 | 895 5.54 157 | -5.03 | -1.87
yieldplant (g} | 1 | 2736** | 254 | 6.62** 5.51 -0.98 | -2.03
1 5.94** | -1.06* | 551%* | -7.24** | 0.77 | 6.76*
Leaf biast 1 412%* | 023 | -433 | 513 | 073 | -9.48%+
resistance I | 2.94* | 059* | 589 | .525%+ | 0.16 6.98

] I 2.93* | 0.52% | 3.92** | -3.42** [ 0.92** | 6.64%*
Panicleblast | 3 | 245+ | _g61* | -334*+ | 321 | 041 | 461*
resistance 111 1.82* | -0.12 0.05 -0.22 0.25 .72

M = Meas , { d = Additive, b = Domimance gene effect) and (i = Additive x  Additive, j = Additive x
Dominante, 1=Dominsnce * Dominsace gene interaction ).
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Table 5. Estimates of additive genetic variance (1/2D), dominance genetic
variance (1/4 H), broad (h,’) and narrow-sense (h,?)heritability and
‘genetic advance (G.8S) for studied characters, in all studied crosses.

Genetic variance | Heritability G.S§
Character Cross 12D Va4l By b G.S o
No. of days I 3423 | 20.15 | 6044 | 28.45 | 5.12 | 19.48
o bemdine It 1325 | 1126 |53.28 | 3054 | 9.45 | 1526
i 1036 | 922 | s6.d41) 2241 1025]| 8.5
. I | 3214 | 3015 | 6746 | 3624 | 9.14 | 7.46
Plant height |  II 2513 | 2612 | 5948 | 2643 | 412 | 1822
I 1252 | 1517 | 7219 | 3028 | 81 | 1972
) I 982 | 1045 | 5722 | 27.22 | 3.40 | 20.80
Panicle i 1309 | 952 | 5769|3531 | 451 | 2201
oneth . . : i .
I 821 | w21 |s2m 22| 271 | 1672
Mo of i 117.09 | 148.73 | 85.05 | 37.46 | 13.64 | 10.07
e | om 8471 | 10592 | 86.61 | 38.61 | 11.79 | 24.1
P p M | 115.62 | 236.11 | 90.15 | 29.31 | 12.05 | 949
No. of I 8271 | 79.62 | 8028 | 34.12 | 10.53 | 8.74
grains/ I 49.16 | 995 |77.85| 3442 | 691 | 891
panicle I 8093 | 22784 | 91.11 | 23.86 | 9.05 | 822
100-grain 1 004 | 003 | 59911991 | 0.18 | 831
weione &) i 004 | 011 | 6946 {2036 | 020 | 9.06
1 042 | 079 |73341{ 1964 ] 0.11 | 481
1 1431 | 15.01 | 75.16 ] 35.01 | 4.51 | 28.51
Sterility % I 20.19 | 2898 | 86.51 | 35.52 | 50.52 { 29.7%
I 1003 | 12.85 | 69.65 | 30.53 | 30.61 | 22.21
Grain 1 12.69 | 1471 | 7425 | 3433 | 4.29 | 13.22
yield/plant I 3181 { 3096 | 76.50 | 38.15 | 7.18 | 17.35
i @ 1 13.76 | 995 | 6416|3417 | 449 | 12.82
Lot blast 1 12.36 | 13.42 | 6826 | 28.92 | 6.53 | 12.36
Lenr st 1 842 | 945 | 52483019 845 | 21.63
11 2165 | 2086 | 69.35 | 32.56 | 9.36 | 7.15
Panicle plast i 1435 | 1534 | 55.24 | 2036 | 4.32 | 15.63
anicle pla 1 2516 | 22.84 | 6428|2934 | 536 | 12.36
11 816 | 945 1692435191 948 | 1032

inheritance of yield and its major components in cross II. Nevertheless, a
sufficient amount of additive gene effect appears to be present for successful
selections for any of these characters under drought stress.

Dominance gene effects appeared to be the most important gene
effects in the inheritance of yield and its related characters except for 100-
grain weight in cross I. All estimates of dominance gene effects were
positive cxcept for 100-grain weight in crosses II and III and for sterility %
in the three crosses which exhibited negative values. The magnitude of
dominance gene effects relative to magnitude of the additive gene effects
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was large for yield and its components, showing that dominance effects
were relatively more important in the inheritance of quantitative traits, in the
present experiment. Thus, increasing yield performance in rice under
drought conditions could be achieved through a breeding procedure which
emphasizes the dominance gene effects for such crosses.

With regard to the individual types of digenic epistatic gene effects,
the significant additive x dominance gene effects were exhibited more
frequency than the two types of digenic epistatis, but estimates of the
dominance x dominance gene effects have relatively greater magnitude for
all studied characters. Two of these epistatic gene effects: apparently
counteracted each other. The additive x additive gene effects which were
mostly significant and positive indicating enhancing effect in inheritance.
The additive x dominance gene effects were exhibited less frequently than
the other two types. In contrast, most of the dominance x dominance gene
effects were negatively significant suggesting a diminishing effect due to
this type of gene effects and undesirable epistasis.

Evidently, epistasis gene effects had a significant contribution in the
inheritance of studied characters. At least, one epistasis gene effects was
significant for all studied traits in the three crosses. The additive x additive
gene interactions appears to contribute more to epistasis gene effects than
any other source of epistasis. Also, these findings suggest that genetic
effects could be an important major contributor to gene actions in the
present genetic materials and character under present investigation.

The importance of both additive and dominance gene action in the
expression of yield and its related characters could be seen from Table (5).
However, dominance variance was more important than additive genetic
variance in most studied traits. The relative magnitude of additive variance
to dominance variance may depend upon the cross itself, because there was
a wide range of differences among studied crosses in the present
investigation. Dominance genetic variance appeared to be most important
than the additive genetic variance in crosses II and IiI for plant height and
100 grain weight, crosses I and III for panicle length and panicle resistance,
all studied crosses for number of panicles / plant and sterility %, cross I and
Il for leaf blast infection, cross I for grain yield / plant and cross III for
number of grains / panicle. However, additive variance was more important
than dominance e in the other studied characters for all studied crosses.
These results were in agreement with those of El-Hissewy and Bastawi
(1998) and Achrya et al (1999).

Evidently, the additive type of gene action plays a significant role in
the genetic control of yield and its related traits in crosses I and II. This
. finding is in line with that previously found by means of gene action
estimates and genctic effects of genes (Table4). These results indicated that
the breeder can easily raise the level of yield and related traits by simple
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breeding methods. Similar results were obtained by El-Hity (1993) and, El-
Hissewy et al. (1994).

The previous resuits of genetic variance and heritability estimates for
grain yield and its components (Table 5)revealed that the dominance genetic
variance played more important role in the inheritance of most of these
characters than the additive genetic one, and this finding differs from one
character to another and aiso between crosses. Heritability estimates in
broad sense were moderate to high in most cases indicating the effect of the
environmental condition on these characters. Meanwhile, heritability
estimates in narrow sense were mostly low. This was expected due to the
high estimates of dominance genetic variance most characters. This in turn
suggests that these characters behave in a quantitative manner, and effective
selection could be achieved in late generations. This conclusion may be
useful to rice breeders in planning for improving the yield in such crosses,
under drought condition. These results agree with that reported by
Gwimaraes (1989), Abd-allah (2000) and Abd El-Aty et af (2002).

Inheritance of blast disease resistance

The reaction of four parents and three crosses to blast is presented
in Table (6). Both parents ; Zounghoa 2 and Mizuho were resistant to blast
at the three locations Sakha, Gemmiza and Zarzora . Sakha 102 was
moderately resistance at Sakha and Gemmiza, but resistant at Zarzora. On
the other hand, BL1 proved to be susceptible to blast at all tested locations.
In crossl. Table (6), F; gave susceptible reaction at Szkha and Zarzora, but
moderate resistant reaction at Gemmiza. The.BC1 was susceptible to blast at
Sakha, moderately resistant at Gemmiza, and resistant at Zarzora. However,
BC2 was susceptible at all locations. In crosses II and III, F>, BC1 and BC2
proved to be resistant to blast at all locations. These results are in line with
those of Maximos (1974), Karen ef al {1992), Notteoghem (1993}, Wang et
al (1994) and EL-Maikly (1997).

Phenotypic correlation coefficient between grain yield/plant and its
related characters and blast resistance characters are showed in Table (7).
Highly significant and positive correlations were found between grain yield
and each of no. of days to heading, panicle length and panicle blast
resistance in crosses I and II, and highly significant and positive associayion
was found betweén grain yield / plant and number of grains / panicle and
100 grain weight for all studied crosses. While negative and highly
significant phenotypic correlation coefficients were found between grain
yield / plant and plant height and sterility % in crosses I and II. These results
are in agreement with those reported by Sasmal (1987), Loesto and Chang
(1994), Funkai er af (1996), Satpute (1996), Saravanam and Senthi (1997)
and Mishra (1998).
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Table 6. Inheritance of blast disease resistance the reaction of different
rice entries under natural infection in blast nursery at different
locations, season 2005.

Entrics Locations Mean
Sakha { Gemmirs | Zarzora | reaction

Parents:
Zoungha 2 2 1 2 R
Sakba 102 3 3 1 MR
BL, 4 4 5 S
Mizuho 2 2 2 R
Cross 1:
F2 (Zoungha 2 x BL,) S
BC1 (Zoungha 2 x BLy) x s
Zoungha 2 4 s
BC2(Zoungha 2 x BL,)) x BL,
Cross 2:
F2 (Zoungho 2 x Sakha 102) 2 1 R
BC1 (Zoungho 2 x Sakha 102) x 1 MR
Zoungho 2 ' 2 1 R
BC2(Zoungho 2 x Sakha 1G2) x
Sakha 1062
Cross }:
F2 (Sakha 102x Mizuho) 2 1 1 R
BC1 (Sakha 102 x Mizubo) x 1 1 R
Sakha 102 z 1 R
BC2(Sakhs 102 x Mizuho) x
Mizruko

1-2 = Resistant, 3 = Moderately resistant, 4-6 = Susceptible,
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Table 7. Phenotypic correlation coefficient (rph) among all possible
pairs of studied characters and grain yield in the F, generation

in the studied crosses.
No. of Ne. of 3 No.of . 160grain Pagicle
Character | Cross| days to Ifcli.gl;tt ':::;‘: panicie{ grains S"(‘;';" :?Egm ‘r‘:;::t“"::: biast
heading /plant | /panicle A=) resistance
1 0.23 — .
Plant beight { 1T 032
HI | 0.24

Plliﬂe ! 0'42* 039
o I |02 jos] —
1 {0.55**} 0.25
T 049 [0.66**] 0.45*
0 | 027 Jossslos2vs
I | 0.39* {0.72*+] 0.32
No.of | 1 | oStel oare| o1 [o.s9en
ferainvpanide 1 1 037 ] 027§ 021 | 0.24
1 |-0.52%*] 0.18 | 0.27 [0.63%* |-0.54%+
Sterility (%) | H |-0.81*¢] 031 {0.42**] 0.12 |-0.59%%| -
11 |-051+{ 0.21 | 0.31 ] 0.26 | 023
00 arai 1 | 018 | 035 | 0.35 | 025 | D42* [ 057+
10grain | 1 0 027 | 026 | 0.32 {0.39% | 0.45% | 0.49%+]

No. ol
panicley/plant

weight @) | 1 o031 {027 | 024 | o.18 | 029 | 0.43*
Leafbiast | L | 932 {043 [ 036 4 0.29 | 028 | 027 | 0.22
revistance | I ] 031 [ 025 [ 0.21 {o.42**] 026 | 023 | 026 | —

INr ] 0.21 10271023 1 012 | 0.12 | 831 0.31

Panicle blast I 022 | 0.21 | 0.22 | 0.46* [ 0.24 | 023 0.26 | 0.49**

resistaate ir 029 014 ] 0.11 | 824 [ 026 j04i1**| 0.24 0.29 —

- I | 631 | 024 § 026 | 621 | 621 | 623 | 0.36* | 0.46*

Grain I 10.65**10.59**] 0.31 10.46** ] 0.59** |.0.52**| 0.54** | 0.49** | 0.46**
yield/plant (g) IT J0.72%* 10.62** ) 0.45%* | 0.42** [ 0AT** {-0.49**| 0.39* 0.29 0.43**
I ;039 ] 031 { 0.21 | 6.31 |046**) -0.43* | 0.56** | 0.46** 0.29
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