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ABSTRACT

The main objectives of breeding program produced.promising lines
with high grain yield, resistant to blast and grain quality. Rice blast caused by
Pyriculana oryzae cav is the most important rice diseases in Egypt and could
cause a significant yield reduction. The present research was carried out at
the farm of Rice Research and Training Center (RRTC), Sakha, Kafr EL-
Sheikh, Egypt, during eight successive seasons from 2003 to 2010. Three
crosses of rice; (Giza 177x HR 5824-B-3-2-3) cross1, (Sakha101 x HR 5824-
B-3-2-3) cross 2, {(GZ 5310-20-3-3 x Sakha101) cross 3 were evaluated in
2005. From cross 1 the expected ratio 15:1 chi-square x* value 0.48 with
probability vvalue‘ 0.5 to 0.75 indicated that the presence of two pairs of
complementary dominahce resistance genes for blast resistance: From BC1
and BC2 the expected ratio was 3:1 indicated the presence of one pair of
dominance resistance gene controlling blast resistance. From cross 2 the
same trend for F2, BC1 and BC2 gehérations for exbected ratio and
dominance resistance genes. For cross 3 the expected ratio in F2, BC1 and
BC2 were 1:3 and 3:13 respectively indicated the presence of different pairs
of resistance genes controlling blast resistance. In 2008, 12 lines were
evaluated under field conditions for some agronomic traits and blast reaction
under blast nursery test and artificial iﬁoculation with different races in
greenhouse. The best promising line was P'L'-4-4 out from cross 1, gave the
short stature 97 cm, early maturing 121 day, high yielding 10.14 t/ha, resistant
to blast and good grain quality. From cross 2 the best elite was SP-5-70 which
gave plant height 96 cm, late duration 140 day, high yielding more than 12
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t/ha, high 1b00-grain weight, good grain quality and resistant to blast disease.
BY-6-20 derived from cross 3 was excellent promising line for some yield
components and blast reaction. For blast resistance under different locations
and artificial inoculation in greenhouse, Giza177 and GZ 5310-20-3-3 highly
resistant but Sakha101 and HR 5824-B-I§-2-3 were susceptible to rice blast at
seedling and adult stages. In cross 1 exhibited a wide range of resistance for
blast under different stages in various locations. The best line PL-4-4 was
highly resistant to blast under field conditions at both seedling' and adult
stages. also under artificial inoculation with- specific races at seedling stage.
The cross 2 exhibited the most susceptible derived lines to blast under all
conditions, but the best line was SP-6-70, highly resistant. For cross 3, the
line BY-6-20 was highly resistant to blast under field and greenhouse
conditions. Finally, in 2009 and 2010 seasons the best lines were evaluated
under different nitrogen levels i.e., 0, 55, 110 and 165 Kg N/ha in spliit plot
design for growth yield and some its components. Three promising lines; PL-
4-4, SP-6-70 and BY-6-20 in addition to Sakha101 as a commercial check -
variety under four N levels. Significant differences were detected among the
three promising lines and Sakha101 in growth, grain yield and its components
in the two seasons. Sakha101 and promising lines; BY-6-20 and SP-6-70 .
were superior in LAl, Flag leaf area, No. of panicles/m?, No. of filled
grains/panicle and grain yield t/ha., While, BY-6-20 gave the heavier 1000-
grain weight and panicle weight. I'ncreasing nitrogen levels significantly
improved growth, yield and its components. Each unit increase in nitrogen
levels led to a significant increase in all these traits. The interaction between
promising lines and nitrogen levels significantly affected LAI, flag leaf area,
panicle number/m” and grain yield. Both the promising lines BY-6-20 and SP-
6-70 recorded high grain yield and can be recommended with package of
improved management practices for general cultivation. The promising lines
BY-6-20 and SP-6-70 was superior in terms of rough rice yield at higher N
levels. Its is extremely important to note that BY-6-20 and SP-6-70 matures
approximately 10 days earlier than Sakha101.

Keywords: Rice, Mean performance, promising lines, Blast, Pyriculana
oryzae, Nitrogen levels.
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INTRODUCTION

Rice (Oryza sativa L.) is cne of the agronomic ally and
nutritionally -important cereal crops. It is. a major source of food for
more than 2.7 billion people on a daily basis and is planted on about
one-tenth of the earth's arable land. Besides its economic
significance, it is rich in genetic diversity in the form of thousands of
land races and progenitor species (Nagaraju et al., 2002). Despite its
importance, a series of biotic and a biotic stresses limits its
productivity worldwide. Variety Giza 177 is the first developed in 1994
as early maturity, high yielding variety and reststant to blast until now,
Aidy et al., (2004). Sakha101 released in 1997 as high yielding,
moderately maturing and blast-resistant variety but broken down in
2002. Both varieties were developed by Rice Research and Training
Center (RRTC) Sakha, Kafr EL-Seikh, Egypt. HR 5824-B-3-2-3
produced by IRRI, International Rice Research Institute (Philippines),
japonica type, very early variety, dwarf and shortness, high protein
content and susceptible to blast under Egyptian conditions. GZ 5310-
20-3-3 was Egyptian promising line developed in 2002 resistant to
blast, moderate yield and grain quality.

Blast disease is considered as a major constraint for maximum
yield production because of its high level of variability and quick
spread in case of susceptible cultivars. Blast resistance has
consistently been one of the most important objectives of rice
breeders in Egypt. Breeding of disease resistance varieties probably is
the most cost-effective and reliable method of disease management.
In some instances, resistant varieties have provided effective and
durable disease control but in the case of rice blast and many other
important field crop diseases, success is short-lived or not easily

achieved and the resistance of these cultivars breaks down in few
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years after release (Marchetti and Bomman 1989 and Veillet et al.,
1996).

The rice blast fungus Pyricularia oryzae cav., has-a wide range
of variability, Causes of resistance breakage are generally
attributed to fhe 'cap'acity of the fungus to rapidly developed new
pathotypes. The fungal genome is able to change, so that new
recombinants or mutants can rapidly increase in frequenéy in the
population and overcome the resistance genes present in new
cultivars. The rice blast fungus is one of the highly variable genomes
and consists of many physiological races, which differ in their ability to
infect rice varieties (Ou and Ayad 1968; Latterell, 1975; Bonmman
et al., 1987 and Zhou, 2001). Developing blast resistant genotype
has been one of the major goals in rice breeding but the resistance
breaks down because of the emergence of new. virulent races (Ou,
1985). In- Egypt, this fungus recorded a breakdown for 8 cultivars
during 1964-2010. As a result of high race shifting and big change in
prevalence of specific races cultivar Sakha 101 was broken down in
some locations and this cultivar was completely susceptible in 2005
up to 2007 seasons due to appearance of specific virulent races IG-1..
The race shifting was coupied with the extensioh of the cultivated
areas of those cultivars Sakha101 and Sakha104, whereas , these
races were appeared when the cuitivated area by both cultivars
covered 75% of the total EL-Shafey, (2002) and Sehly et al., (2008).
As a result of massive and wide range of variability of blast fungus, it
must make a huge changes in genetic background of promising lines
to induce cultivar diversity. To create a wide range of diversity in
resistance to blast disease, it must use in crosses new resources of
resistance cultivars, which have new resistance genes. Giza 177 was
a good resource for blast resistance, whereas, it was still resistant
from the year of release until now (1995-2011) under different tests for
blast, El-Refaee et al., (2011). Broad-spectrum durable resistance
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against multiple rice blast pathogen populations is one of the major
objectives of rice breeding programs to contain the damage caused by
the rice blast fungus, Wang et al., 1994. Resistance controlled by
single genes sometimes remains effective for many years, 'but this is
typically not durable. Because durability of resistance is essentially
unpredictable, the best way to examine its mechanism is probably to
examine a cultivar or genotype that has remained resistant to a highly
variable pathogen for a long period. Durable resistance to M. grisea is
also conferred by both major and minor genes (Bonman et al., 1992
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and Wang et al., 1994). In Egypt, breeding programs for blast

resistance have developed numerous resistant cultivars but according
to breakdown of Sakha 101, backcross-breeding strategy was used to

improve and broaden their resistance and genetic background. The .

backcross-breeding strategy can be used to solve the breakdown
problem and introgression new resistance genes Suh et al., 2009.
Nitrogen is an essential fertilizer element to the growth and
production of rice plant. Nitrogen is a constitute of ali protein and non-
protein components in rice. It is associated with green color of (eaves,
photosynthetic activity, and 'v‘egetative growth and regulates rice
productivity. Nitrogen normally limits rice production because crop
remove large amount of nitrogen and also, it is easily lost from soil
(Prasad., 1996} . Abd El-Wahab (1990) reported that growth
characters were significantly increased as nitrogen level increases ub
to 150 kg N/ha. Also, found that N increased grain yield and yield
comporents. Yadav et al.(2002) , Gautam. (2004) and Zayed et al. (
2005b) and Gorgy (2010) stated that increasing nitrogen level up to
165 or 225 kg N ha significantly ircreased rice growth LAl , dry
matter plant height ,number of tillers plant’” and panicle length
.However , Gorgy (2010) clarified that continuous increase in nitrogen
level significantly delayed heading date of rice crop . Increasing

nitrogen rate pronounced raised the main yield components of rice;
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panicle numbers plant" ,grains pahicle ~, panicie weight , 1000 -grain
weight ,grain and straw yields and harvest index ( Balasubramanian
.,2002 , Singh., 2002 , Meena et al., 2003 , Shivay and Singh., 2003
, Gautam., 2004 , Zayed et al., 2005b and Gorgy et al., 2011) .
Meena et al. (2002) and Shivay and Singh.(2003) stated that
increasing nitrogen uptake with increasing nitrogen rate , while the
nitrogen use efficiencies showed the opposite trend . Subbiah et al. (
2001) found that ProAgro 6201 recorded higher growth yield
attributes and yield with adding 200 kg n ha™' ,while in DRRH1 and
ADHR2 hybrids, increase nitrogen level over 150 kg N ha ™ didn't
increase grain yield significantly. Gorgy (2010), found that the
interaction between rice varieties and various grain yield and its
components. The main objective of this study is to develop new
promising lines with high sustainable grain yield, early maturing, high
grain quality and resistant to blast disease as standby for Sakha101
and Giza 177 in the future and to determine the optimum nitrogen

level for the derived promising lines before their release.
MATERIALS AND METHODS

1- Field experiment: -

The present research was carried out at the Farm of Rice
Research and Training Center (RRTC), Sakha, Kafr EL-Sheikh,
Egypt, during eight successive seasons from 2003 to 2010. Four
parents; Giza 177, Sakha101, HR 5824-B-3-2-3 and GZ 5310-20-3-3
were used to establish the experimental materials which used in this
study. In 2003 and 2004 the four rice parents were grown in two
. successive sowing dates at fifteen-day intervals to overcome the
differences or variability in flowering time of these parents. Single
seedling of each parent was transplanted 30 days after sowing in the
permanent field, each in five rows. Each row was five meters long and
contained 25 hills. The experiment was designed in a randomized
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complete block design with three replications in 2005. Each replicate
comprised 20 rows of F, and 10 rows of Bc,, Bc,, F; and parents and
each row was five meters long and contained 25 hills. In 2005, six
popula'tion parents were evaluated as F,, F,, B¢, and Bc, generations
of the four crosses. The experiment was designed in a randomize
complete block design with three repiications. Each replicate
comprised 20 rows of F, and 15 of Bc,, Bc,, Fy and parents, and each
row was five meters long and contained 25 hills. From each replicate
seventy-five plants were randomly collected from P;, P,, F1 and 150
plants from B¢, and Bc,, and 500 planfs from F, populations were
| used by chi-square xX* test was computed as foilows‘?

) (O+-E,)? (OrE)*
X +
E 1 E 2

Where: O, and O, are the observed values, and E; and E; are the
expected values (Gomez and Gomez, 1976).

. From 2006 to 2008, the best plants were selected ac’t:ording to the
objectives of the breeding program. The best plants were selected
from F, Bc, and Bc, in 2008, all families; two families were selected
from F, and Bc, generation, in cross-1. Three superior families were
selected from cross-2 derived from Bc; and one family from Bc,. In
cross-3, two best families were selected from Bc, and Bc, generation.
In 2008, Some agronomic traits, i.e. Blast reaction, plant height,
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growth duration, flag leaf area, grain yield t/h, panicles number per

plant, no. of spikelts/ panicle, 1000-grain weight, hulling, milling and
head rice % were measured for all mentioned populations. In 2009
and 2010 evaluated leaf area index, flag leaf area, chlorophyll content,
plant height, growth duration. Number of panicle/m2, no of filled
grains/ panicle,1000-grain weight panicle weight and grain yield th.
Three promising lines were selected and grown in the field; PL 4-4, SP
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6-70 and BY-6-20,' whereas PL 4-4 derived from cross-1 by BCZ
generation (Giza177 x HR 5824-B-3-2-3 // HR 5824-B-3-2-3). The line
SP-6-70 was out from cross-2 by BC2 (Sakha101 x HR 5824-B-3-2-3
/I HR 5824-B-3-2-3) and last one was BY-6-20 from BC2 generation
(GZ 5310-20-3-3 x Sakha101 // GZ 5310-20-3-3), Tables 1& 2 clarify
the names, pedigree and origin of parental cultivars and scheme of
this study.. These lines in addition to Sakha101 were evaluated under
different nitrogen levels. These data for all characters were collected
according to standard evaluation system, (IRRI 1996).

Table (1): The names, pedigree‘ and origin of parental cultivars

No. Entry Pedigree Origin
1 [Sakha 101 Giza 176/Milyang 79 Egypt
2 |GZ5310-20-3-3 GZ3707-4-2-2/GZ4069-71-1 " Egypt
3 |GIZA177 Giza 171/ Yumj No. 1// Pi No. 4 Egypt
4 |HR 5824-B-3-2-3 Akiyudakaléuweon 310 iRRI

"*IRRI = International Rice Research Institute (Philippines)

Table (2): The scheme of this study

No. Year Process
2003 Crosses among 4 parents
2 2004 Crossing and make backcross
3 2005 Evaluated six populations
4 2006-2007 Selected best lines
5 2008 Selected 12 lines from three crosses
6 2009-2010 Evaluated 3 promising lines under N levels

2- Evaluation of blast resistance:

All varieties at advance generations were tested for blast disease
infection under three conditions as follows:
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a- Blast nursery test (seedling stage under natural infection):

Promising lines and their parents were evaluated under field
conditions at three locations i.e. Sakha, Gemmiza and Zarzoura for
blast resistance at seedling stage with natural infection at blast
nursery test. Seedbeds were prepared during the first week of July in
each season. Five rows of Giza 159 (blast spreader) were sown, then
five of the considered varieties, and again one row of the spreader,
with 15 cm apart. Another five varieties were sown, followed by one
row of the resistant check (Giza 181). The susceptible and resistant
checks were sown alternatively, surrounding fivé of the considered

varieties. The varieties were left exposed for natural blast infection at

seedling stage. About forty-days from sowing, the typical blast lesions
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were scored, according to the standard evaluation system using 0-9 .

scale (IRRI 1996) as follows:
1-2 =resistant (R)
3 = moderately resistant (MR)
4-6 = susceptible (S)
7-9 = highly susceptible (HS)
b- Greenhouse test (seedling stage under artificial inoculation) at
advanced generations:- '

.Seeds of each variety were seeded in plastic trays (30 x 20 x1.5
cm.). Each tray comprised, four parents i.e Four parents; Giza 177,
Sakha101, HR 5824-B-3-2-3 and GZ 5310-20-3-3 and all derived
lines in addition to susceptible check (Giza 159). The trays were kept
in the greenhouse at 25-30°C, and fertilized with Urea 46.5%N (5
g/tray). Seedlings were ready for inoculation at 3-4-leaf stage, about
3-4 weeks after sowing. All mentioned varieties were inoculated with 4
rice blast isolates i.e. isolate no. (403) identified to race IB-63 which
isolated from cultivar Sakha101, each 1H-1(405) and IB-19 (407) from
Sakha104, while IH-1 (408) isolated from Sakha101.
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~-Rice seedlings of about 20-days old, in the trays, were
inoculated by Spraying with spore suspension {100 ml) adjusfed to 5 x
10" spores/ml. Each isolate was sprayed using electrical spray gun.
The inoculated seedlings were held in a moist chamber with at least
90% R.H. and 25-28 °C for 24 hr, and then moved to the greenhouse.
Seven days after inoculation, blast reaction was recorded according
to the standard evaluation system using 0-9 scale (IRRI 1996).

c- Permanent field (adult stage under natural condition):-

Four parents; Giza 177, Sakha101, HR 5824-8-3-2-3 and GZ
5310-20-3-3 and their all derived promising lines were tested for blast
reaction at adult stage in tﬁree locations i.e. Sakha, Gemmiza and
Zarzora. |

3- Evaluation of derived promising lines from Giza177 and
Sakha101 under different nitrogen fertilizers levels:

Two field experiments were conducted at the farm of Sakha
Agriculture Research Station, Rice Research and Training Center,
Kafr El-Sheikh, during 2009 and 2010 summer seasons. The
expe'riments aimed to evaluate three ‘promising lines; PL-4-4, SP-6-70
and BY-6-20 in addition to Sakha101 as a commercial check variety
under fbur N levels i.e., 0, 55, 110'a'nd 165 K'g'N/hé to develop and
release of promising varieties with high yield potential, early maturity
and highly resistant to blast. The experiment was laid out in spiit plot
design with four replications. The main plots were occupied by four
rice genotypes PL -4-4, SP-6-70, BY-6-20 and Sakha101. The sub
plots were assigned to four nitrogen:levels, viz; 0, 55, 110, and 165 Kg
N/ ha in the form of Urea (46 % N). The nitrogen fertilizer was applied
in two doses, two third basal and one third top dressed at 40 days
after transplanting. The sowing date was May-5 in both seasons with
seedling age of 30 d'ays. The spacing was 20 x 20 cm apart. Tﬁe rest
of recommendation package -had been followed according to Rice
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Research and Training Center (RRTC). At heading stage 5 hills were
taken and transferred to lab of RRTC to determine leaf area index
(LA, flag leaf area with leaf area meter (Model Lt3000 A) and
chlorophyll content using chlorophyll meter (Model-SPAD-502). At
harvest, plant height was estimated, number of panicles/hill (ten hills)
and then computed to number/m’ and ten panicles characters
estimate (number of filled grains/panicle, panicle weight, 1000-grain
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weight. Six square meter of each plot were harvested, dried and -

threshed to estimate the grain yield based on 14% of moisture and
converted into ton/ha. The obtained data were statistically analyzed
according to Gomez and Gomez 1984. ’ '

All varieties at advance generations were tested for blast disease

infection under three conditions as mentioned. .

RESULTS AND DISCUSSIONS

1- Chi-square x° test at early F2, BC1 and BC2 generations in
2005:

Number of selected plants, type of blast reaction, expected ratio
and qui square of blast disease for three crosses (cross-1, 2 and 3)
are presented in Table (3). Five hundred plants from F2 generation,
150 plants from BC1 and BC2 were tested for blast resistance of three

crosses. From cross-1, 465 plants resistant and 35 were susceptible

of F2 generation representing percentage of reaction type 93 and 7%,
respectively with expected ratio 15:1, qui square 0.48 with probability
value 0.50 to 0.75 indicated the presence of two complementary
dominance resistance genes for blast resistance. From BC1, 150
plants were evaluated for blast (120 R and 30 S) with 80 % R and 20
% S. The expected ratio 3:1 and P-value 0.1 to 0.25 which indicated
into the occurrence of only one pair of dominance resistance gene

controlling the blast disease resistance. Concerning BC2 in the same
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cross-1 gave nearly same trend. From cross-2 (Sakha x HR5824) 500
plants from F2, 150 from BC1 and BC2 were tested for blast. The dafa
show that in F2, 217 plants (R) and 283 (S) with percentage of
reaction 43% R and 57 % S with expected ratio 7:9, qui square 0.025
and P-value 0.90-0.95 which indicated the presence of two
complementary resistance genes. For BC1 and BC2 the same from 21
to 28 resistant plants and susceptible from 72 -79 plants with expected
ratio 1:3 which indicated into presence of one pair recessive in BC1
and BC2 populations. Concerning cross-3 (Sakha101 x GZ 5310-20-
3.3) the F2 generation exhibited that 144 plants (R) and 356 are
susceptible with 28.8 % (R) and 71.2 % (S), expected ratio 1:3 and P-
value 0.05 to 0.025 indicated that the presence of one .pair recessive
gene cdntrolling" in F2 generation. On the other hand, in BC1 differ
than BC2 where the BC1 gave 57 blast-resistant plants and 92 (S)
with 38 and 62 % with expected ratio 1:3 these refer to presence of
one pair recessive gene but in BC2 the two pair recessive gene which
gave 3:13 expected ratio it can be concluded that the dominance
resistance genes were found in cross-1 for all generation F2 , BC1
and BC2. On the other hand, the recessive gene controlling in the
cross-2 and cross-3 -for F2, BC1 and BC2 generations the
contradiction among three crosses may be due to the environments
conditions, same results were found in Hammoud, 2004; EL-Wahsh
and Hammoud, 2007; Sedeek et al., 2007 ahd Hammoud et al.,
2009.
2- Field experiment at advanced generations in 2008 season:
Mean performance for quantitative characters of four parents
(Giza177, Sakha101, HR 5824-B-3-2-3 and GZ 5310-20-3-3) and
twelve promising lines derived from three crosses by backcross
method, cross-1 (Giza177 x HR 5824-B-3-2-3), cross-2 (Sakha101 x
HR 5824-B-3-2-3) and cross-3 (Sakha101 x GZ 5310-20-3-3) are
presented in Table (4). All crosses were evaldated for twelve traits;
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Blast reaction, plant height, duration, flag leaf area, grain yield t/h,

panicles number per plant, no. of spikelts/ panicle, 1000-grain weight,

hulling, miling and head rice %. Results showed a wide range of

variation amonig all crosses in most tested traits. From cross-1,

four

promising lines were evaluated 4(two selected from F2 generation, PL-

5-1 and PL-5-2) and two from BC2, PL-4-3 and PL-4-4). The

best

promising fine was PL-4-4 where gave the short stature {97 cm), early
maturing (121 day), high vyielding (10.14 t/h), resistant to biast and
superior for all other traits compared with their two parents (Giza177

and HR 5824-B-3-2-3).
&
Table (3): Number of plants, reaction types, expected ratio

qui square value in 2005 season.

and

xpecte
No. of| Type of reaction Total % F pe d{ x?
Entry . Ratio P. value
plants
R MR | § R S!R|S
iCross 1 (Giza 177x HR5824)
2 (Gliza 177x HR 5824) 500 | 390 | 75 35| 465 (35 [93 | 7 15:1 | 0.48 | 0.50-0.75
C, Giza 177(Giza 177> HR .
f24) 150 80 40 30 | 120 (30 [ 80 | 20 31 2.00 | 0.10-0.25
C, Giza 177{Giza 177x HR
24) 150 | 67 40 |43 | 107 |43 | 71| 28 31 (1.067| 0.25-0.50
Cross 2 (Sakha 101x
HR5824)
F2 (Sakha101x HR 5824) 500 | 112 | 105 |283| 217 |283| a3 | &7 7:9 (0.025( 0.90-0.95
C; Sakha101(Sakhat01x HR| .
824) 150 | 26 16 (108| 42 (108| 28 | 72 1:3  (0.720| 0.25-0.50
BC, HR5824(HR5824x
} 150 | 22 9 |119| 31 [119| 21 |79 1:3 |1.506| 0.25-0.10
akha101) .
Cross3 (Sakha101xG25310-
20-3-3)
2 (Sakha101x GZ5310) 500 | 37 | 107 |356| 144 |356| 29 | 71 1:3  [3.851| 0.050-0.025
C, Sakha101 (Sakha101x
150 | 41 16 | 77| 57 | 93| 38|62 7:9 [2.016| 0.10-0.25
5310)
BC, GZ5310 (Giza 177x
150 | 10 9 [131] 19 [131] 13 | 87| 3:13 |3.845( 0.05-0.10

[GZ5310)
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As for cross-2, four promising lines were e\zaluated; SP-5-70

selected from BC2 but-BY-6-28-E, BY-6-23 and BY-5-34 were out
from BC1. The excellent promising lines was SP-6-70 which gave

plant height 96 cm, duration 140 days,_ high yielding more than 12 t/h,

high 1000-grain weight, good panicle characters, high grain quality

hulling, milling and head rice %) and blast resistant compared with
g g p

their parents.

Table (4): Mean performance of parenté and their best rice

entries for agronomic traits in 2008 seasoh.

Blast | Plant Flag leaf| Grain [ No.of No. of No. of 1000-
kharsc eaction| height Purationy area yléld panicles/ spikelétl tilled grian Hulling| Miliing | Head
Entry {cm) days cm2 th plant panicie rams,waighl{ % * Rice%

3 panicle]

ross1 (P1x P2) )
Pt Giza 177 2 105 | 125 ] 27.39 | 9.54 21 128 118 |27.80| 78.8 | 69.80 | 63.30
P2 HR5824.B-3-2-3] 5 83 105 | 24.64 | 5.42 185 56 50 (22.20| $0.1 | 47.10 | 40.20
PL -5.1 2 101 122 | 3519 | 9.22 19 121 .110 28.90| 80.20 | 71.70 | 60.60
PL 5.2 . 2 104 120 35.60. 9.29 20 128 112 [29.60% 79.00 | 69.00 | 85.70
PL 4-3 2 100 119 | 30.78 | 8.83 20 124 104 (29.70| 78.00 | 70.90 | 60.40
PL 44 2 97 1214 31.84 | 10.14 22 151 136 |29.20| 78.40 | 68.40 | 65.70
ross-2  (P2xP3) X
P2 Sakha101 6 90 145 | 26.50 | 11.80 23 155 145 (29.00] 81.41 | 72.50 | 68.32
ISP:JO 1 96 140 32,32 | 12.08 22 162 155.60/30.82| 79.36 | 72.65 | 69.34
BY-6-28-E 5 85 121 28.10 | 8.51 20 125 115.41(27.25| 78.56 | 68.25 | 60.23
BY-6-23 2 100 125 | 30.34 | 11.21 20 135 130 {27.14] 80.12 | 70.54 | 66.55
Y-5-34 8 94 145 ([ 30.25 | 10.50 19 115 111 [26.15( 77.88 | 84.55 | 59.61
Cross3  (PaxPa) '
P4 GZ5310-20-3-3| 2 100 | 130 | 35.65 | 9.54 20 130 125 |27.21| 78.36 | 69.89 | 64.57
BY-€-20 2 99 127 | 32.25 | 10.52 21 134 1.3(.) 27.54] 79.98 | 70.12 65.47
Ii-s-n 4 94 134 | 28.35 | 10.42 19 121 116 (26.45| 75.35 | 67.87 | 58.68
&6-_29 2 91 137 33.25 | 10.23 20 124 115 |27.11| 78.21 | 68.57 | 59.87
BY-6-70 4 97 | 131 | 3117 | 9.18 20 120 110 (25.17| 76.11 | 64.10 | 55.13
Rangs 1 83 105 | 24.64 | 5.42 15 56 50 [22.20| 50.10 | 47.16 | 40.20

8 105 145 35.65 | 12.08 23 162 155 |30.82 L.81.41 72.65 ’69.34

*PL = promising line.
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Concerning for cross-3, tested four elites; two derived from BC1.

(BY-6-21 and BY-6-289), and two from BC2 (BY-6-20 and BY-6-70).
The best elite was BY-6-20 which gave plant height 99 cm, duration
127 days, yield 10.52 t/h, good panicle and good quality and resistant
to blast compared with their parents. '

3- Evaluation of Blast resistance at different stages under natural
and artificial infection in 2008 season:

Reaction of the genotypes out from three crosses (cross-1
(Giza177 x HR 5824-B-3-2-3), cross-2 (Sakha101 x HR 5824-B-3-2-
3) and cross-3 (Sakha101 x GZ 5310-20-3-3) for rice blast under
blast nursery test, permanent field "Sakha, Gemmiza, and Zarzora",
and artificial inoculation in greenhouse, in 2008 season are presented

in Table (5). Data showed that there are differences for blast reaction -

under field and greenhouse among four parents and tweive prqmising
lines derived from three crosses. Giza177 (P1) was highly résistant
under blast nursery, permanent field (aduit stage) and artificial
condition at seedling §tage with four specific races i.e., IB-63 (403),
IH-1 (405), IB-19 (407) and IH-1 (408). The line GZ 5310-20-3-3 (P4)
was resistant under all test conditions except with artificial inoculation
with race IB-63 exhibited some type 4 lesions. On the other hand, HR
§824-B-3-2-3 (P2) and Sakha101 (P3) are highly susceptible at all
stage and under artificial inoculation.

In cross-1 (Giza177 x HR 5824-B-3-2-3) exhibited a wide range
of resistance for blast under different stages and conditions. The best
elite was PL-4-4 which derived from BC2, is highly resistant to blast
under field condition at both seedling and adult stages, also under
artificial inoculation with specific races at seedling stage.

‘ In cross-2 (Sakha101 x HR 5824-B-3-2-3) exhibited that most
derived lines was susceptible to blast under both field condition and
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artificial inoculation with all four races, but the first line SP-6-70 was

highly resistant under all conditions.

in cross-3 (Sakha101 x GZ 5310-20-3-3) the line BY-6-21 was
highly susceptible under field conditions at both seedling and adult
stage, also under artificial inoculation at seedling with different races;
lB-3(isdlated from Sakha101), an>d IHJand IB-19 isolated from
{Sakha104). On the other hand, the two lines BY-6-29 out from (BC1)
and BY-6-70 derived from (BC2) detected to be highly resistant at field
condition at both seedling and adult stages, but are susceptible to all
races under artificial inoculation. On the contrary, the line BY-6-20
exhibited a highly blast resistant reaction under field condition in all
locations (Sakha, Gemmiza and Zarzora) at both seedling and aduit
stages‘. Also, BY-6-20 was highly resistant to all races under attificial
inoculation with specific races.

From these data it can concluded that the four lines; one from
cross-1, {PL-4-4), one from cross-2, (SP-6-70) and BY-6-70 derived
from cross-3 can be used as standby for Giza177 and Sakha101 in
the future. Use of the backcross strategy enhanced resistance of
susceptible variety, in accordance with Suh et al., 2009. The blast
fungus exhibited a wide variability and the derived lines from these
crosses recorded a wide diversity to resistance of Pyricularia grisea.
Frequently, these crosses was succeeded in creation a wide geneﬁc
diversity in alil agrdnomic traits and resistance to blast. So, from this
investigation we can conclude that. the cultivar Giza 177 must be
crossed with other resistant parents to produce new genotypes
resistant to blast disease. The obtained results in accordance with Ou
and Ayad (1968); Wu and Latterel, 1986; Bonmman et al., 1987;
EL-Shafey, (2002) and Sehly et al., (2008). Giza177 still a good
blast-resistance source until now, in accordance with El-Refaee et al.,
2011.
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Table (5): Reaction of the genotypes out from three crosses
(Giza 177xHR5824-B-3-2-3, sakha 101x HR 5824-B-3-2-3
and sakha 101x GZ 5310-20-3-3) rice blast under blast
nursery test, permanent field "Sakha, Gemmiza and

Zarzora and artificial inoculation in greenhouse, in 2008

season.
Blast nursery Permanent field Artificial inoculation
(Seedling stage) (adult stage) {Seedling stage) Generation|
Variety . Source
number
(18-63) | (IH-1) } (IB-19)| (IH-1)
Sakha | Gemmiza |Zarzora| Sakha | Gemmiza [Zarzora
403 | 408 407 408
ross-1 (P1xP2)
P1 Giza 177 i 1 1 1 1 1 2 2 2 1 variety CK
P2HR5824-B-3-2-3 5 4 4 5 6 5 5 2 6 1 variety CK
PL -5-1 2 2 2 1 1 1 2 2 4 1 6 F,
PL -5-2 2 2 2 1 1 1 3 3 4 1 6 Fr .
PL -4-3 2 2 2 1 1 1 3 2 4 1 6 BC,
P -4-4 2 2 2 1 1 1 2 2 2 1 6 BC,
Cross-2 (P2xP3)
P3 Sakha101 6 7 5 7 8 5 [ 2 4 5 Variety CK
P6-70 1 1 1 2 2 2 2 2 2 | 2 6 BC,
BY-6-28-E 6 7 5 5 7 4 5 2 7 3 6 ac,
8Y-6-23 2 2 2 3 3 2 4 5 3 2 6 ac,
BY-5-34 7 8 6 8 8 4 6 8 7 5 6 BC,
ICross-3 ( P3xP4)
P4 GZ25310-20-3-3 2 © 2 2 2 3 2 -4 2 2 2 6 CK
BY-6-20 2 2 2 2 2 2 2 1 2 2 6 BC2
BY-6-21 4 6 3 5 6 4 5 4 6 3 6 BC1
BY-6-29 2 2 2 2 2 2 4 4 5 4 6 BC1
BY-6-70 2 2 2 2 2 2 4 4 4 4 6 BC2
[Giza 159 7 7 6 7 6 6 6 6 3 1 4 CK
. ! 79 = highly
1-2 =resistant | 3 = moderately resistant 4-6=susceptible (S) Sakha | Sakha | Sakha | Sakha
susceptible (HS)
(R) (MR) 101 104 104 101

* PL= promising line.
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4- Evaluation of promising lines performance under different
nitrogen levels in 2009 and 2010:

1- Growth characters:

Effect of N levels and three promising lines and Sakha101
cultivar and their interaction on Ieaf area index (LAl), flag leaf area,
chlorophyli content, piant height and growth and growth duration are
presented in Table (6). In both seasons, the results indicated that
significant differences existed among promising lines and Sakha101
for leaf area index (LAl), flag leaf area, chlorophyll content, plant
height and growth duration. In general promising line BY-6-20
significantly surpassed the other promising lines and Sakha101 in flag
leaf area (cm?) and plant height. While, promising line PL-4-4 was
earlier in growth duration than Sakha101 by 15 and 16 days in 2009
~ and 2010 season, respectively. In the same time, PL-4-4 gave the
highest values of chlorophyil content without any significant
differences with Sakha101 cultivar in both seasons. Sakha101
recorded the highest LAl and may be due to more tillers /hill than other
varieties. Results indicated that promising line BY-6-20 gave the
highest flag leaf area (24.08 and 23.37 cm?) in 2009 and 2010
seasons, respectively. Data in Table (6) emphasized that plant height
was significantly affected by variety, where Sakha101 gave the
shortest plants and promising line BY-6-20 gave the tallest ones with
significant differences among” other promising lines. The longest
growth duration was recorded by Sakha 101 rice variety. By the way, it
could be concluded that PL-4-4and BY-6-20 new rice entries could be
substituted to Sakha 101 rice variety as it becamé biast susceptible
variety Similar data have been reported by Chandrasekhar et al.
{2001), Singh .(2002) , Zayed .(2002) ,Gautam .(2004 )and Zayed et
al. (2005a).
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Nitrogen levels significantly influenced all growth characters uof
three promising lines and Sakha101 cultivar, Table (6). The measured
growth parameters significantly responded to nitrogen up to 165 kg
N/ha and there were progreésive improvements on growth of rice. The
highest values of above-mentioned traits were produced by higher
nitrogen rate of 165 kg N/ha. The minimum values of growth
characteristics were recorded at zero nitrogen application in both
seasons, this could owe to increasing available N in soil as a result of
nitrogen application. Furthermore, nitrogen application could
encourage extensive root growth, large leat ayea more dry matter
production and considerable net photosynthesis. it was observed that
incréasing N level up to 165 kg N/ha significantly retarded growth
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duration, (Table 6). Such result could be described to the effect of N- .

fertilizer in enhancing rice plant vegetative growth, hence delaying
flowering. Similar findings were reported by (Abd El-Wahab, 1990;
Meena et al., 2003; Zayed et al., 2005b; Ebaid and EL-Mowafy,
2005 and Gorgy, 2010).

Considering the interaction effect, the interaction between the
evaluated rice varieties and nitrogen levels had significant effects on
flag leaf area and LAl in both seasons (Table 7). Regarding LAI, The
best combination was applying 165 kg N/ha and Sakha101 in both
seasons. Meanwhile, the worst one was none of N levels applied with
promising liné PL-4-4. The interaction between rice varieties and N
levels a significant effect on flag leaf area in both seasons, (Table 7).
Data showed that the highest value of flag leaf area (cm?) was
produced by promising line BY-6-20 when it was fertilized with 165 kg
N/ha. It was recognized that the most cultivars significantly responded

to nitrogen application up tc 110 kg N ha . Similar findings have been

reported by Subbiah et al. (2001).
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Table 6: Leaf area index (LAIl), Flag leaf area (cm?), chiorophy!l content, plant
height (cm) and growth duration (day} of some rice entries as

affected by various nitrogen ieveis during 2009 and 2010 seasons.

Chilorophyll Growth
Character LAl flag leaf area Plant height

content duration (day)
Season 2009 | 2010 | 2009 | 2010 | 2008 | 2010 2009 2010 2009 2010
variety
PL -44 443 | 436 | 2090 | 19.71 | 39.33 | 39.29 | 98.86 98.86 | 122.69 | 121.56
SP-6-70 496 | 4.90 | 21.13 | 20.45 | 33.36 | 38.84 | 94.14 93.76 | 127.66 | 127.44
BY-6-20 491 | 4.88 | 24.08 | 23.37 | 39.13 | 39.06 | 101.15 | 101.63 | 124.19 | 124.25

Sakha101 532 | 5.26 | 22,22 | 22.22 | 39.31 | 39.11 | 91.85 91.11 137.25 | 137.56

F test * 23 - - L 3 I3 - - T Wi

1L.SD0.05 0.19 | 0.29 2.1 1.5 0.30 0.37 1.9 1.5 17 2.8
N levels
0 3.16 | 2.94 | 17.85 | 17.08 | 35.80 | 3576 | 91.33 91.18 | 123.09 | 123.25
55 435 | 439 | 20.41 | 20.32 | 37.60 | 37.98 | 9598 95.69 | 127.53 | 127.88
110 598 | 591 | 23.82 | 23.40 | 41.19 | 41.04 | 98.53 98.64 | 129.72 | 128.38

165 kg N/ha 6.20 | 6.22 | 25.84 | 2496 | 41.54 | 41,51 99.96 99.84 | 131.44 | 130.31

F test - =3 o~ - ** e * o £ I’

LSD0.05 0.28 | 0.20 | 1.4 1.1 641 | 076 16 13 1.2 23
L Interaction . * NS NS * * , NS NS NS NS
*significant at 0.05 level ** significant at 0.01 level

d

Table 7: Leaf area index (LAl) and flag leaf area (cm?) as affected by the

interaction effect between rice entries and nitrogen level in seasons

of 2009 and 2010. .
character LAl ]
2009 2010 1
Nlevels 1] 55 110 185 0 55 110 165 |
PL -4-4 2.80 403 5.35 5.54 2.60 3.96 5.34 5.64
SP-£-70 3.10 4.33 6.04 6.38 298 4.40 5.92 6.32
BY-6-20 3.2e 4.33 592 6.20 2.95 4.51 5.88 6.18
Sakha101 3.29 472 6.60. 6.68 323 4.69 6.50 6.72
LSD0.05 - 0.55 0.4
Character flag leaf area
PL -44 17.97 20.42 21.81 2339 16.32 19.29 20.86 2237 |
SP-6-70 15.30 18.50 24.30 27.15 15.17 18.24 22.96 25.45
BY-6-20 18.96 21.00 27.00 29.36 17.86 21.94 26.23 27.45
Sakha101 19.15 21.70 Lzz.m 23.48 18.98 21.80 23.5EJ 24.56
[ LSD0.05 27 21 —
| I —
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2- Grain yield and its components:

‘Data documented in Tables (8 & 9) clarify that the various
tested rice entries greatly varied in their yield attributing tra}ts; panicle
numbers in the second season and 1000 ~grain weight as well as rice
grain yield (tha) in both seasons. The tested genotypes didn’t vary in
their panicle number/m? in the first seasons, filled grains /panicle and
unfilled grains /panicle in both seasons as well as panicle weight in

both seasons. Regérding panicle number, the promising lines, SP-6-
70, BY-6-20 and Sakha101 were comparableiregarding panicles
number/m? and maximum number of panicles/ m’? were recorded by
Sakha101and ranked first followed by promising line BY-6-20 where,
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promising line PL-4-4 gave the lowest values of this trait. Promising

line BY-6-20 gave the heaviest 1000-grain weight without any
significant differences with those produced by PL-4-4 promising line.
The lightest 1000-grain weight was produced by Sakha101. As for
grain yield, Sakha101 gave the highest values of grain yield without
significant differences with two promising lines; BY-6-20 and SP-6-70
while, PLL-4-4 promising line gave the lowest value of grain yield (8.26
and 8.02 t/ha) in 2009 and 2010, respectively'. The varietal differences
in yield and vyield attributing traits has been reported by several
researchers; Patil et al., 2003; Gautam, 2004; Abou Khalifa, 2005
and Gorgy, 2010. '

Regarding nitrogen levels impact, nitrogen fertilizer treatments
had significant and positive impact on yield and yield component in
both seasons (Tables 8 and 9). Increasing N level up to 165 kg/ha
significantly increased panicles number/m’ and grain yield. While,
nitrogen rated of 110 kg/ha gave the maximum number of filled
'grain/panicle. Couple nitrogen rate of zero and 165 kg N/ha were
comparable in unfiled grain numbers. The highest nitrogen level 165
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kg N/ha increased the grain yield by about 50% over that of zero
nitrogen application. The obtained improvement in the yield attribute
as a result of increasing nitrogen fertilizer might be due to increased
accumulation of photosynthesis from source to sink during filling as
well as delaying senescence. The present findings are in good
accordance with the reSu!;s of (Shima Badawi (2002),
Balasubramanian, 2002; Singh, 2002; Meena et al., 2003; Gautan,
2004; Zayed et al., 2005a, and Gorgy, 2010)

Table (8): Panicle numbers/m2, number of filled grains /panicle
and number of unfilled grains /panicle of some rice
entries as affected by various nitrogen level during

2009 and 2010 seasons.
No of filled No of unfilied
Character No of panicles/m’ grains/panicle grains/panicle
Season 2009 2010 2009 2010 2009 2010
Variety
PL 44 481.18 474.69 105.08 103.97 8.40 8.03
SP-6-70 496.39 490.56 111.93 109.99 7.46 7.34
BY-6-20 503.07 495.94 107.05 107.72 6.58 6.98
Sakha101 508.77 505.19 113.59 108.60 5.85 7.16
F test NS * NS NS NS ns
LSD0.05 NS 18 NS NS NS NS
N levels ,
0 338.32 342 97.83 94.20 5.67 8.22
55 525.09 517.38 116.27 107.19 6.42 6.40
110 552,75 543.63 118.60 116.63 7,56 6.99
165 kg N/ha §73.25 563.38 110.85 1227 8.63 7.89
F test - - - - NS ne
LsSD0.05 20.9 15.3 8.7 4.5 NS NS
Interaction v - * > Ns ns

* significant at 0.05 level

** significant at 0.01 level
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Table (9): 1000-g'féin weight g, panicle weight g and grain yieid
ttha of some rice varieties as affected by various of
nitrogen levels in 2008 and 2009 seasons.

Character 1000-grain weight Panicle weight Grain yield
Season 2009 2010 2009 2010 2009 2010
Variety
PL 44 29.00 2796 | 319 3.21 8.26 8.02
SP-6-70 27.11 27.08 3.21 3.22 8.62 8.72
BY-6-20 29.27 28.16 3.29 3.24 8.75 8.76

Sakha101 25.38 2553 | 314 344 8.83 8.80

F test e L™ NS NS * hie
L.SD0.05 0.29 0.48 NS NS 0.43 0.33
N levels

0 2824 | 27.64 297 | 297 | 508 | 505

55 27.97 27.43 3.19 315 8.77 8.7

- 110 27.62 27.16 3.49 3.48 10.28 10.21
165 kg N/ha 26.93 26.50 3.16 3.20 10.33 10.31

“Ftest . - P - - -
LSD0.05 0.38 0.36 0.27 017 0.34 0.24

Interaction B NS NS NS N3 * *

*significant at 0.05 level ** significant at 0.01 level

The interaction between rice entries on Sakha101 variety and
nitrogen level had significant effect of panicles number/m2 and grain
yield (t/ha) in both seasons (Table 10). The combination of rice entry;
BY-5-20 and Sakha101 and 165 kg N/ha which gave the maximum
values of panicles /m? without any significant differences among them.
The lowest values of number of panicles /m? was obtained when PL-4-

4 promising line was grown without N application, Table 10.

The interaction between ‘rice entries and Sakha101 and
significant effects on gréin yield in both seasons, Table 10. The
highest grain yield was obtained by Sakha101 when fertilized by 110
kg N/ha in the first season and the higheést grain yield was obtained by

promising line SP-6-70 when fertilized by the highest N level 165
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kg/ha in the second season. Gautam, 2004; Abou Khalifa, 2005 and
Gorgy, 2010.

Table (10): Panicle numbers /m2 and grain yield t/ha as affected
by the interaction between rice entries and nitrogen levels
in 2008 and 2009 seasons '

Character Panicle numbers /m2
Season 2008 2009
0 55 110 165 ] 56 110 165
Variety

PL 44 320.00 | 506.88 | 537.50 | 560.33 | 323.50 | 492.00 | 537.50 | 545.75
SP-6-70 | 336.88 | 513.90 | 551.88 | 582.93 | 338.50 | 510.00 | 541.25 | 572.00
BY-6-20 | 345.65 | 531.48 | 557.90 | 577,25 | 349.50 | 525.76 | 545.50 | 562.75

Sakhat01 | 350.75 | 548.10 | 563.73 | 572.50 | 356,50 | 541.25 | 550.00 | 573.00

LSD0.05 41.0 30.0

Character Grain yield t/ha

Variety
PL 44 4.84 8.41 9.78 10.03 4.54 8.09 9.59 9.88
SP-6-70 5.02 8.73 ‘i0.32 10.43 5.14 8.67 10.44 10.62
BY-6-20 513 8.91 1049 | 1044 5,20 9.05 10.39 10.53
Sakha101 5.31 9.01 10.55 10.43 531 9.03 1047 10.23

LSD0.05 T 0.67 0.47

*significant at 0.05 level ** significant at 0.01 level
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