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ABSTRACT: salinity is the main constrain and case yield reduction mainly in the coastal
areas in the humid tropics and in arid and semiarid areas where evaporation exceeds
precipitation. Egypt is one of these areas. To develop sustainable rice-production systems in
areas where these stresses are located, cultivar tolerance is often essential as well as improved
management plays an important role to alleviate soil hazards and increasing yield of the
affected area. Field experiments were conducted at Rice Research and Training Center
(RRTC), at Sakha as normal condition and EI-Sirw as saline condition, during 2012 and 2013
seasons to study the performance of some rice genotypes under different nitrogen levels.
The selected genotypes were; Giza178, GZ10306-7-1-1-2, GZ10355-9-1-1-4, GZ10154-3-1-1-1,
PL-GE-101-SP-17, PL-101-SP-7 and IET 1444). Three nitrogen levels were used e.g. 0, 80 and
160 kg N ha™. Genotypes of Giza 178, GZ10355-9-1-1-4 and IET1444 showed good
performance under both normal and saline soils regarding yield and yield components. Most of
the traits under study had a wide range of variability. All cultivars mean squares for all studied
traits were highly significant under normal and saline soil. Thus selection for given traits among
these cultivars would be effective in all cases. The phenotypic coefficient of variability (PCV%)
was higher than genotypic coefficient variability (GCV%) in two years in all genotypes for all
traits, indicating that the most portion of PCV% was more contributed by environmental
conditions and cultural practices.
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INTRODUCTION

Rice (Oryza Sativa L.) is one of the

high sensitivity of modern rice varieties.
Salinity is particularly a major problem in

world's most important crops, providing a
staple food for nearly half of the global
population (FAO, 2004). In Egypt, rice
consider as the second important cereal
crops after wheat as a main food for most of
Egyptian population. Rice is grown mostly in
the northern part of the Nile Delta. Most of
these areas are classified as saline soils.
Rice is one of the most suitable crops for
improving saline soils although, it is usually
considered moderately sensitive to salinity
(Mori and kinoshita, 1987). Grain yield is
considered the main objective in the rice
breeding program. It is dependent on yield
component traits. The reduction of grain
yield and its components under saline soil
for different genotypes were reported by
many researchers (Zayed, 2006, Zeng, et
al., 2002 and Zeng, 2004).

Salt stress is a major constraint across
many rice production areas because of the

coastal regions in the tropics where rice-
based farming systems predominate. Salt
stress is also a worsening problem in inland
areas because of the buildup of salinity as a
consequence of excessive use of irrigation
water with improper drainage coupled with
the use of poor quality irrigation water
(Ismail et al. 2010). Rice is considered
sensitive to salinity, particularly during early
vegetative and later at reproductive stages.
Nonetheless, it is one of the few crops that
can thrive on salt-affected soils because of
its ability to grow well in standing water that
can help leach salts from topsoil and is,
therefore, recommended as an entry crop
for desalinization of salt affected lands
(Ismail et al,. 2007 and Singh et al., 2010).

One possible solution to this problem is
introduction of improved salt tolerant
varieties, or hybridization between these
varieties and local high yielding potential
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genotypes. Genetic information about the
type and the magnitude of the genetic
variances should be studied, to develop and
sustain high vyielding rice genotypes with
salinity tolerance. Rao ef al. 2008 reported
that genotype by environment analysis
revealed the high degree of genetic diversity
(and significant environmental effects) for
the growth attributes and grain yield under
both salinity and alkalinity stress. Present
results pointed out the possibility of
exploiting beneficial potentials of the
genotypes identified as tolerant to salinity,
alkalinity or to both salinity and alkalinity
stresses and to targeting appropriate
cultivars to specific environments.

Increasing rice production under salt
affected area can be achieved also through
improving management system of crop
culture, especially the nutrient management
of the crop. Nitrogen fertilizer is one of the
most important inputs and limiting factors
realizing the potential rice grain production
in the world. Use of adequate nitrogen rate
is important not only for obtaining maximum
economic return, but also to reduce
environmental pollution. Excessive nitrogen
application can result in accumulation of
large amounts of post harvest residual soil
N. Residual soil N may be available for
subsequent crops in the next season, but
such N is highly susceptible to leaching
during non-crop periods (Fageria and
Baligar, 2003).

The main objectives of the present study
are to: 1) evaluate the performance of

different rice genotypes under normal and
saline soil conditions, 2) identify the most
desirable genotypes as donors in future
breeding programs through identifying
selective characters, 3) study the effect of
different nitrogen levels on vegetative and
yield and its components of the genotypes
under study and 4) estimate the phenotypic,
genotypic, heritability and genetic advance
for all studied traits.

MATERIALS AND METHODS

This investigation was carried out in the
Rice Research and Training Center (RRTC),
at Sakha, (Kafr EI-Sheikh Governorate) as
normal condition and EI-Sirw, (Damietta
Governorate) as a saline condition, during
2012 and 2013 seasons. Seven genotypes
are presented in Table (1). were used in this
investigated. Three nitrogen levels were
used (0, 80 and 160 kg N ha'1) in the urea
form (46.5 % N) in two equal splits
application, i.e. half as basal and
incorporated into the soil immediately before
flooding, followed by the second dose after
30 days from transplanting., to study the
response of some rice genotypes to nitrogen
fertilizer.

Soil was sampled, before cultivation, the
part of it stored in the refrigerator for
chemical analysis and the other for physical
analysis according to Cottein et al. (1982)
and Page et al. (1982). The physical and
chemical properties of the experimental field
soils are given in Table (2).

Table (1): Rice genotypes, parentage, type and origin.

No | Genotypes Parentage Type Origin
1 Giza 178 (Giza 171 / Milyang 49) Indica Japonica Egypt
2 GZ10306-7-1-1-2 GZ7768-10-1-5-2 / Suweon379 Japonica Egypt
3 GZ10355-9-1-1-4 GZ7456-6-5-3 / BY-6 —20 Japonica Egypt
4 GZ10154-3-1-1-1 GZ6522 / Sakha101 Japonica Egypt
5 PL-GE-101-SP-17 | Sakha101/HR5824 Japonica Egypt
6 PL-101-SP-7 Sakha101 / Gaori Japonica Egypt
7 IET 1444 (TN1 x CO 29) Indica India
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Table (2). Some physical and chemicals analysis of the soil at the experimental sites

during 2012 and 2013.

Properties | PH EC Soluble cations, meq. L Soluble anions, meq.
L—1
Ds/m
Locations Na" ca” | Mg” K HCO; CL | SO,
Sakha 2012 | 8.10 | 2.24 19.1 5.6 6.3 0.5 6.12 148 | 11.8
2013 | 8.11 ] 2.43 20.4 6.2 7.8 0.5 6.32 159 | 11.9
El-Sirw 2012 | 8.02 | 8.19 90.4 19.5 | 28.1 1.1 7.01 59.2 | 64.6
2013 | 8.00 | 8.11 86.4 20.1 29.3 1.0 7.16 56.0 | 65.1

Sowing date was done on April 25" at
Sakha as normal condition and May 10" at
El-Sirw location as saline soil, respectively in
2012 and 2013 seasons. After 28 days, the
seedlings were transplanted to the
experimental field with three replications for
each genotype was grown in five rows (five
meters long) and contained 25 hills and
which distances of 20 x 20 cm between rows
and hills. The other agricultural practices
were applied as recommended.

Two field experiments in each location
were laid-out in a split plot design with three
replications. The main plots were devoted to
the seven rice genotypes. The sub plots
were allocated the three nitrogen levels (0,
80 and 160 kg N ha'1). A combined analysis
was used between the two locations in each
season. Bartlett’s test was used to assess
homogeneity of error variances prior to
combine analysis over environments. The
studied characters included, plant height
(cm), chlorophyll content (SPAD), flag leaf
area (cmz), days to heading, panicle weight
(g), number of panicles per plant, fertility
percentage, grain yield (t/ha) and salinity
index. The SPAD reading was taken by a
chlorophyll meter (SPAD-502, Minolta
Camera Co., Japan).

Salinity index (SI):The salinity index (SI)
for grain yield was calculated by the formula
of Dwivedi ef al., (1991) as follows:-

Grain yield under saline condition
x 100

Salinity Index =
Grain yield under normal condition

Analysis of variance was used to
estimate the genotypic variance (62 a),
environmental variance (62 e), phenotypic
variance (62 ph) and percentage of
genotypic (GCV %) and phenotypic (PCV %)
coefficient  of  variation components
according to the formula suggested by
Burton (1952). Genetic advance upon
selection (AG) and as percentage of the
mean (AG %) was computed according to
Johnson et al., (1955).

RESULTS AND DISSECTION
1- Mean performance of vegetative
characters:

1-1. Vegetative characters: Data in
Tables (3) and (4) showed that plant

height affected significantly by
locations, genotypes, nitrogen
fertilizer  application and  their

interactions. The salinity condition (El-
Sirw site) had negative effect on plant
height for all rice genotypes under
study compared with normal condition
(Sakha). Plant height increased
significantly by increasing nitrogen
levels. Nitrogen fertilization has
favorable effect on improving rice
growth, photosynthesis, metabolism
and assimilates production leading to
improving plant height as result of
raising cell elongation. The present
results are in similarity with those
claimed by Zayed et al. (2006) and
Metwally et al. (2010).
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Table (3) : Plant height (cm), chlorophyll content (SPAD) at heading, Flag leaf area (cmz)
and days to heading of rice genotypes as affected by nitrogen levels under
normal and saline conditions during 2012 and 2013 seasons.

Plant height Chlorophyll Flag leaf area | Days to heading
Factor (cm) content SPAD (cm?) (days)
2012 2013 2012 2013 2012 2013 2012 2013
Locations L:
Sakha 106.50 | 102.08 | 44.52 | 41.22 | 34.86 | 33.53 | 102.63 | 101.63
El-Siraw 83.43 | 80.60 | 39.49 | 36.82 | 17.89 | 17.20 | 101.64 | 100.49

F_test *k *k *k *k *k *k

Genotypes G:
Giza178 96.93 | 93.13 | 39.78 | 36.50 | 29.78 | 29.33 | 101.82 | 100.39

GZ10306-7-1-1-2 91.02 | 8758 | 4244 | 39.59 | 2210 | 21.22 | 97.69 | 96.71

GZ10355-9-1-1-4 100.52 | 94.31 4146 | 3930 | 22.82 | 21.85 | 103.11 | 10217
GZ10154-3-1-1-1 93.05 | 8950 | 4209 | 3893 | 2455 | 23.63 | 97.75 | 96.82
PL-GE-101-SP-17 9428 | 89.13 | 4387 | 41.28 | 29.45 | 28.29 | 100.34 | 99.52
PL-101-SP-7 9192 | 90.04 | 4432 | 40.88 | 26.16 | 24.89 | 99.31 98.22
IET 1444 97.04 | 9570 | 4010 | 36.65 | 29.78 | 28.34 | 114.89 | 113.60
L.S.D.0.05 1.03 0.97 0.55 0.56 0.70 0.70 0.48 0.62

Kg N ha'N:

0 92.29 | 88.51 39.07 | 3617 | 2255 | 21.69 | 99.52 | 98.58
80 9457 | 9149 | 42.06 | 39.05 | 26.84 | 2573 | 102.02 | 100.80
160 98.04 | 9403 | 4490 | 4184 | 29.75 | 28.67 | 104.86 | 103.81
L.S.D.0.05 0.46 0.65 0.52 0.35 0.42 0.41 0.36 0.32

Interaction

L X G *k *k *k *k *k *k *k *k

L X N *k *k *k *k *k *k *k *

G X N *k *k *k * *k *k * *k

L X G X N *k *k *k *k *k *k *k *k

Table (4) : Plant height (cm) as affected by the interaction between rice genotypes and
nitrogen levels under normal and saline conditions during 2012 and 2013

seasons.
2012 2013
locations Genotypes KgNha' KgNha'
0 80 160 0 80 160
Sakha Giza178 102.55 106.93 107.27 98.42 103.23 102.27

GZ10306-7-1-1-2 101.20 10491 11166 | 92.33 10067 107.07
GZ10355-9-1-1-4 11065 116.72 118.07 | 106.11 109.64 113.16
GZ10154-3-1-1-1 101.87 10559 11166 | 97.78 10163 107.00
PL-GE-101-SP-17 95.47 10221 106.93 | 91.05 98.74 102.27

PL-101-SP-7 90.52 10525 107.27 | 9522 100.34 103.55
IET 1444 103.56 106.60 110.55 | 102.59 104.19 106.43
El-Sirw Giza178 86.70 88.04 90.07 82.72 83.36 88.81

GZ10306-7-1-1-2 75.63 76.24 76.57 72.46 74.07 78.87
GZ10355-9-1-1-4 83.66 87.70 86.36 76.95 80.15 79.83

GZ10154-3-1-1-1 85.68 75.23 78.26 81.44 74.07 75.03
PL-GE-101-SP-17 86.36 88.72 86.02 79.19 81.44 82.08
PL-101-SP-7 75.23 76.24 88.05 81.12 79.51 80.47
IET 1444 84.00 83.66 93.78 81.76 89.77 89.45

L.S.D.0.05 1.96 1.90
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Concerning the interaction effects, the
tallest plants were produced by GZ10355-9-
1-1-4 rice genotype at both seasons when it
fertilized with 160 kg N ha” under normal
condition. In addition, at EL-Sirw site, IET
1444 rice genotype gave the tallest plants
at 160 kg N ha” followed by Giza178 at the
same nitrogen level in the two seasons. The
current data confirmed the superiority of
Giza 178 and IET 1444 under salt stress.
The present findings are in a good
agreement with those reported by Zayed et
al. (2006).

Data in Tables (3) and (5) indicated that
locations, genotypes, nitrogen fertilizer
application and their interactions affected
significantly chlorophyll content (SPAD
values) at heading. It could be observed that
Sakha location produced higher chlorophyll
content values than EI-Sirw location
Chlorophyll content increased significantly
by increasing nitrogen levels under the two
locations; Sakha and EL-Sirw in 2012 and
2013 seasons. These results proved that
chlorophyll content increased by raising
nitrogen fertilizer that attributed to the role of

nitrogen in enhancing chlorophyll formation
and it is favorable effect on assimilates
production. The present results are in
similarity with those claimed by Luo and Li
(2000). The rice genotype PL-101-SP-7
recorded the highest values of chlorophyll
content compared with the other genotypes.

Concerning the interaction effects,
increasing nitrogen rate significantly boosted
up the chlorophyll content of all tested rice
genotypes under both normal and saline
conditions. The highest values of chlorophyll
content at heading under normal condition
were produced by PL-101-SP-7, GZ10306-
7-1-1-2, Giza178 and PL-GE-101-SP-17 rice
genotypes when it fertilized with 160 kg N
ha! in both seasons . Moreover, at EL-Sirw
site, Giza 178 and IET 1444 rice genotypes
gave the lowest chlorophyll content values.
Generally, the chlorophyll content was
degrading or decrease in all rice genotypes
when planted under saline soil. These
indicated that chlorophyll content affected
significantly by saline soil. The present
findings are in a good agreement with those
reported by Alvarez (1997).

Table (5): Chlorophyll content (SPAD) as affected by the interaction between rice
genotypes and nitrogen levels under normal and saline conditions during

2012 and 2013 seasons.

2012 2013
Jocations Genotypes Kg N ha™ Kg N ha™

0 80 160 0 80 160
Sakha Gizal178 40.18 42.21 49.30 36.56 38.99 44 15
GZ10306-7-1-1-2 39.51 44 57 49.30 36.86 41.42 45,98
GZ10355-9-1-1-4 39.51 4525 46.94 38.99 41.42 43.55
GZ10154-3-1-1-1 40.86 42.55 46.93 3717 38.08 4476
PL-GE-101-SP-17 42.21 46.26 48.62 38.99 43.85 46.28
PL-101-SP-7 42.89 46.94 50.31 39.59 43.24 45,67
IET 1444 40.86 44 .24 45,59 38.08 39.59 42.33
El-Sirw Gizal178 34.92 35.24 36.86 30.97 33.01 35.34
GZ10306-7-1-1-2 38.80 39.45 43.00 35.63 37.08 40.58
GZ10355-9-1-1-4 37.18 37.18 42 .68 35.63 35.92 40.29
GZ10154-3-1-1-1 38.15 41.06 43.00 35.34 38.54 39.70
PL-GE-101-SP-17 38.80 43.33 43.97 36.21 41.16 41.16
PL-101-SP-7 38.15 44 .30 43.33 35.63 40.87 40.29
IET 1444 34.2 36.21 38.80 30.68 33.59 35.63

L.S.D.0.05 1.73 1.29




Metwally, et al.,

Data in Tables (3) and (6) indicated that
there was a significant effect due to different
factors and their interaction on flag leaf area.
Flag leaf area values at Sakha location were
more than the values of EI-Sirw location.
Data showed also that salinity conditions
had negative effect on the flag leaf area
(cm2) for all rice genotypes compared with
that under normal soil (Sakha). Flag leaf
area was significantly increased by
increasing nitrogen level at the two
locations (Sakha and EL-Sirw) during 2012
and 2013 seasons. Flag leaf area was
significantly responded to nitrogen fertilizer
up to the highest nitrogen level of 160 kg N
ha' at both locations. In fact, nitrogen
fertilization has positive effect on rice plants,
It improve rice growth, photosynthesis,
metabolism and assimilates production
leading to improving flag leaf area. Among
genotypes, Giza178, PL-GE-101-SP-17 and
IET1444 had the highest flag leaf area
compared with the rest of other genotypes.
The present results are in similarity with
those claimed by Mhaskar ef al. (2005),
Zayed et al. (2006) Metwally et al. (2010).

According to the interaction effects
(Table 6.), increasing nitrogen levels
significantly boosted up the flag leaf area of
all tested rice genotypes. The highest
values of flag leaf area were produced by
Giza 178 rice genotype when fertilized with
160 kg N ha' under normal condition
(Sakha site). Also, at EL-Sirw site, Giza 178
rice genotype gave the highest values of flag
leaf area under the highest nitrogen level.

Results in Tables (3) and (7) indicated
also that days to heading increased
significantly by different factors and their
interactions. Rice plants which transplanted
at Sakha location needed more days to
reach complete heading than plants which
transplanted at EI-Sirw location during 2012
and 2013 seasons. |IET1444 required more
days to reach the complete heading
compared with the other genotypes. Days to
heading was significantly responded to
nitrogen fertilized up to the highest nitrogen

level of 160 kg N ha™".

Table (6): Flag leaf area (cmz) as affected by the interaction between rice genotypes and

nitrogen levels under normal and saline conditions during 2012 and 2013

seasons.
2012 2013
locations Genotypes Kg N ha™ Kg N ha™
0 80 160 0 80 160
Sakha Gizal178 29.39 41.08 45,76 28.76 41.63 4477
GZ10306-7-1-1-2 28.39 27.39 28.39 24.99 27.18 28.76
GZ10355-9-1-1-4 24.72 29.39 33.73 24 .68 27.81 30.95
GZ10154-3-1-1-1 24.72 34.40 38.41 24.36 32.84 37.55
PL-GE-101-SP-17 38.41 40.08 41.08 36.60 37.86 39.75
PL-101-SP-7 24.05 37.41 42 .42 22.79 34.72 41.63
IET 1444 36.07 42 .42 44 42 34.72 39.75 41.94
E-Siw | Giza178 1870 2037 2338 | 18.08 19.03  23.74
GZ10306-7-1-1-2 | 1436 1536 1870 | 1369 1526  17.45
GZ10355-9-1-1-4 14.03 16.37 18.70 14.00 15.88 17.77
GZ10154-3-1-1-1 14.02 16.36 19.37 13.69 15.26 18.08
PL-GE-101-SP-17 16.37 18.70 22.04 16.20 18.40 20.91
PL-101-SP-7 15.70 17.70 19.71 14.32 17.45 18.40
IET 1444 16.70 18.70 20.74 16.82 17.14 19.65
L.S.D.0.05 1.55 1.58
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Table (7): Days to heading as affected by the interaction between rice genotypes and
nitrogen levels under normal and saline conditions during 2012 and 2013

seasons.
2012 2013
locations Genotypes Kg N ha Kg N ha
0 80 160 0 80 160
Sakha Giza178 101.35 102.36 103.70 | 99.99 100.96 103.24
GZ10306-7-1-1-2 93.97 95.031 102.02 | 93.47 94.45 101.29
GZ10355-9-1-1-4 103.70 105.04 109.40 | 102.26 103.89 108.12
GZ10154-3-1-1-1 92.63 94.64 103.36 | 92.50 93.80 102.59
PL-GE-101-SP-17 99.67 101.69 104.04 | 9868 100.96 102.60
PL-101-SP-7 94.64 99.34 101.69 | 93.47 98.03  100.64
IET 1444 111.08 11578 119.81 | 110.08 114.31 118.86
El-Sirw Giza178 98.51 101.82 103.15 | 97.87 99.80 100.45
GZ10306-7-1-1-2 95.52 99.17 100.17 | 94.97 97.23 98.84
GZ10355-9-1-1-4 99.17 101.49 99.83 97.87 100.77 100.13
GZ10154-3-1-1-1 96.85 97.84 101.16 | 95.30 96.90 99.80
PL-GE-101-SP-17 96.18 99.50 101.16 | 95.94 98.84 100.13
PL-101-SP-7 99.83 100.17 100.17 | 98.84 98.84 99.48
IET 1444 110.12 11410 118.41 | 108.81 112.35 11717
L.S.D.0.05 1.29 1.28
The interaction effect between rice components at the different nitrogen

genotypes and nitrogen levels significantly
affected days to heading in the two years of
study in both experimental sites. Increasing
nitrogen rate significantly boosted up the
days to heading of all tested rice genotypes.
The earliest genotype for heading date
(92.63 and 92.50) was GZ10154-3-1-1-1
under control treatment in normal soil
condition i.e. Sakha site. In addition, at EL-
Sirw site, GZ10306-7-1-1-2 rice genotype
was the earliest genotype for days to
heading (95.52 and 94.97) in the first and
second seasons, respectively that was
under zero nitrogen level. On the other side,
IET 1444 rice genotype recorded the latest
date of heading (118.41 and 117.17) in 2012
and 2013 seasons, respectively. The
present findings are in a good agreement
with those reported by Zayed et al. (2006).

1-2- Yield and its components:
panicle weight (g), number of panicles per
hill, fertility percentage and grain yield (t/ha)
are presented in Tables (8) to (12) . It is
clear that the saline condition at El-Sirw site
had negative effect on the all yield and yield

fertilization levels for all
compared with normal soil.

rice genotypes

The rice genotypes differed significantly
in all traits. The heaviest panicles produced
by PL-GE-101-SP-17 (3.38 and 3.26 for the
two seasons resp.) on the other hand the
lightest panicles produced by GZ10306-7-1-
1-2 (2.96 and 2.83 for the two seasons
resp.). As for number of panicles / hill Giza
178 genotype gave the highest values
(21.50 and 20.16), in the two seasons
respectively, while GZ10306-7-1-1-2
recorded the lowest values (16.32 and 15.45
for the two seasons resp.). Regarding the
fertility %, PL-GE-101-SP-17 recorded the
highest percentage (89.81 and 89.58% for
the two seasons resp.), while the genotypes
PL-101-SP-7 recorded the lowest
percentage (86.24 and 85.60% for the two
seasons resp.). For grain yield t ha', Giza
178 recorded the greatest values (6.55 and
6.39 t ha™ for the two seasons resp.), while
the genotype GZ10306-7-1-1-2 recorded the
lowest values (4.44 and 4.27 t ha™ for the
two seasons resp.).
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Table (8): Panicle weight (g) , number of panicles hiII'1, fertility % and grain yield (t ha'1) of
rice genotypes as affected by nitrogen levels under normal and saline
conditions during 2012 and 2013 seasons.

Panicle weight No. of panicle . Grain yield
Factor g hilpl'1 Fertility % (t ha'1)

2012 2013 2012 2013 2012 2013 2012 2013
Locations L:
Sakha 4.33 418 91.87 | 91.40 | 91.87 | 91.40 8.22 7.88
El-Siraw 2.01 1.96 8441 | 83.53 | 84.41 | 83.53 3.06 3.05
F-test *x *x *x *x *x *x *x *x
Genotypes G:
Giza178 3.37 3.27 89.06 | 88.69 | 89.06 | 88.69 6.55 6.39
GZ10306-7-1-1-2 2.96 2.83 8790 | 86.56 | 87.90 | 86.56 444 427
GZ10355-9-1-1-4 3.07 2.94 8766 | 86.85 | 87.66 | 86.85 5.52 5.33
GZ10154-3-1-1-1 2.91 2.91 89.37 | 88.42 | 89.37 | 88.42 6.15 6.10
PL-GE-101-SP-17 3.38 3.26 89.81 | 89.58 | 89.81 | 89.58 6.09 5.87
PL-101-SP-7 3.31 3.15 86.24 | 85.60 | 86.24 | 85.60 5.46 5.31
IET 1444 3.20 3.14 86.93 | 86.57 | 86.93 | 86.57 5.29 5.00
L.S.D.0.05 0.06 0.08 0.82 0.55 0.82 0.55 0.23 0.17
Kg N ha™' N:
0 2.83 2.72 90.05 | 89.05 | 90.05 | 89.05 4.68 4.59
80 3.16 3.07 88.55 | 87.86 | 88.55 | 87.86 5.85 5.60
160 3.52 3.43 85.81 | 85.49 | 8581 | 8549 6.41 6.21
L.S.D.0.05 0.04 0.06 0.63 0.44 0.63 0.44 0.14 0.12
Interaction
LXG *x *x *x *x *x *x *x *x
LxN *x *x *x *x *x *x *x *x
G XN *x *x *x *x *x *x *x *x
LxGXN *x *x * *x * *x *x *x

Regarding to the effect of nitrogen levels As for interaction effect, Giza 178 in
on yield and yield components in the 2012 combined with 160 kg N ha” gave the

and 2013 seasons, the results indicated that
all traits gives significantly responded to
nitrogen fertilizer up to highest nitrogen level
of 160 kg N ha” except for fertility% which
recorded the highest percentage at control
treatment. Nitrogen fertilization has a
favorable effect on improving rice growth,
photosynthesis, and metabolism and
assimilates production leading to increasing
most of traits except, fertility %. The present
results are in similarity with those claimed by
Zayed et al. (2006) and Metwally et al.
(2011).

heaviest panicle under saline soil while PL-
101-SP-7 with the same nitrogen level
produced the heaviest one under normal
soil. the combinations of Giza178 and 160
kg N ha” gave the highest values of number
of panicles per hill and gain yield under both
sites in 2012 and 2013 seasons. Rao ef al.
2008 indicated that the marked effect of
salinity on grain yield was largely due to a
reduction of seed set in the panicles which
resulted in increase in spikelet sterility due
to fertilization failure or pollen grain
apportion.
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Table (9) : Panicle weight (g) as affected by the interaction between rice genotypes and
nitrogen levels under normal and saline conditions during 2012 and 2013

seasons.
2012 2013
locations Genotypes Kg N ha™ Kg N ha™
0 80 160 0 80 160
Sakha Gizal178 3.47 4.21 4.82 3.30 4.08 470
GZ10306-7-1-1-2 3.44 4.01 468 3.29 3.79 457
GZ10355-9-1-1-4 3.91 4.41 472 3.75 428 4.41
GZ10154-3-1-1-1 3.90 4.07 4.75 3.79 4.08 467
PL-GE-101-SP-17 4.21 465 4.82 4.08 4.51 467
PL-101-SP-7 3.97 455 542 3.59 4.51 519
IET 1444 3.51 424 522 3.56 3.95 5.07
El-Sirw Gizal178 2.39 2.63 2.73 2.32 2.52 2.71
GZ10306-7-1-1-2 1.79 1.89 1.95 1.67 1.79 1.86
GZ10355-9-1-1-4 1.59 1.79 1.99 1.44 1.83 1.96
GZ10154-3-1-1-1 1.48 1.59 1.69 1.43 1.63 1.83
PL-GE-101-SP-17 2.09 222 2.29 1.99 2.16 2.16
PL-101-SP-7 1.85 1.95 2.09 1.79 1.86 1.96
IET 1444 1.99 2.05 2.19 2.03 2.03 222
L.S.D.0.05 0.15 0.20

Table (10): No. of panicles hill" as affected by the interaction between rice genotypes and

nitrogen levels under normal and saline conditions during 2012 and 2013

seasons during 2012 and 2013 seasons during 2012 and 2013 seasons.

KgN ha
locations Genotypes 2012 2013
0 80 160 0 80 160
Sakha Giza178 16.55 25.33 27.69 15.24 24.12 26.35
GZ10306-7-1-1-2 16.55 20.94 2465 14.93 19.36 23.17
GZ10355-9-1-1-4 16.21 22.96 22.96 14.92 21.58 21.58
GZ10154-3-1-1-1 18.91 21.27 23.64 17.78 20.00 22.22
PL-GE-101-SP-17 16.88 20.60 23.97 15.87 19.68 2221
PL-101-SP-7 14.86 21.95 24.31 13.97 20.63 23.17
IET 1444 17.90 19.25 22.96 16.82 18.09 21.27
El-Sirw Giza178 18.23 20.26 20.94 17.46 18.09 19.68
GZ10306-7-1-1-2 9.79 11.82 14.18 9.84 12.38 13.01
GZ10355-9-1-1-4 16.21 16.21 17.90 14.92 17.14 14.60
GZ10154-3-1-1-1 14.52 19.59 20.26 13.01 17.78 18.09
PL-GE-101-SP-17 17.56 19.59 21.27 16.82 18.41 20.00
PL-101-SP-7 11.82 16.21 17.90 10.79 14.28 18.09
IET 1444 15.20 19.59 20.26 14.60 18.73 19.36
L.S.D.0.05 1.26 1.29

As for, fertility %, the highest values of
fertility % were produced by GZ10355-9-1-1-
4 when fertilized with 80 kg N ha” under
normal conditions at Sakha site while, under
saline soil PL-GE-101-SP-17 in combined
with 80 kg N ha” gave the highest values in

both seasons. Rao ef al. 2008 confirmed
the adverse effects of salt stress on pollen
viability as reflected in reduced floret fertility.
That these criteria could be used for
selection of the choice of parents which
posses this trait for breeding programs.
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Table (11): Fertility % as affected by the interaction between rice genotypes and nitrogen
levels under normal and saline conditions during 2012 and 2013 seasons.

2012 2013
locations Genotypes Kg N ha™ Kg N ha™

0 80 160 0 80 160
Sakha Giza178 93.35 92.08 90.19 92.76 91.05 90.64
GZ10306-7-1-1-2 93.38 92.79 90.77 91.35 91.13 90.27
GZ10355-9-1-1-4 93.34 93.78 92.51 92.42 93.39 92.89
GZ10154-3-1-1-1 94.60 92.46 92.87 93.85 93.09 92.73
PL-GE-101-SP-17 91.01 89.52 91.92 90.51 89.20 91.2
PL-101-SP-7 90.93 89.72 88.07 90.15 89.32 87.56
IET 1444 94.03 92.54 89.24 93.89 93.01 88.89
El-Sirw Giza178 89.68 86.83 82.22 89.04 86.84 81.81
GZ10306-7-1-1-2 86.27 84.97 79.25 85.01 83.93 77.64
GZ10355-9-1-1-4 81.73 83.86 80.71 81.62 79.30 81.46
GZ10154-3-1-1-1 87.79 84.24 84.28 83.24 85.57 82.04
PL-GE-101-SP-17 79.76 91.22 85.44 90.65 89.39 86.45
PL-101-SP-7 87.21 84.31 77.21 86.30 83.79 76.46
IET 1444 87.69 81.37 76.59 85.83 81.05 76.75

L.S.D.0.05 2.20 1.72

The tested rice genotypes showed salinity index indicated that GZ10306-7-1-1-

differential reactions to salinity regarding to
their grain yield. It could be noticed that
GZ10306-7-1-1-2 genotype gave the lowest
values of grain yield under saline condition
irrespective nitrogen level, while Giza 178
recorded the highest values of grain yield
under the same condition followed by PL-
GE-101-SP-17. The data indicated that
GZ10306-7-1-1-2 is more salt sensitive
genotype. Both rice cultivars of Giza 178
and PL-GE-101-SP-17 could be used as a
donor for salt —tolerance character. The
differences in rice grain yield and its
components among genotypes may be due
to genetic background and constitution of
genotype, environmental conditions and
soils condition and status. These results are
in a good agreement with those reported by
Zayed et al. (2006).

Salinity index was decreased by
increasing nitrogen level during the two
seasons (Table 14). Rice genotypes differ in
salinity index. IET1444 genotype recorded
the highest values of salinity index (50.54
and 52.40) in 2012 and 2013 seasons
respectively followed by Giza178. GZ10306-
7-1-1-2 recorded that lowest percentage of

2 gnotype is sensitive to salinity while

IET1444 genotype is tolerant to salinity.

2- Phenotypic, genotypic
variability, heritability and
genetic advance.

Estimate of phenotypic, genotypic
coefficient variability, heritability, and genetic
advance are presented in Tables 14, 15 and
16. The results showed that most of the
traits under study had a wide range of
variability. This wide range was reflected in
the variation among tested cultivars, where
all cultivars mean squares for all traits were
highly significant under normal and saline
soil. Thus selection for given traits among
these cultivars would be effective in all
cases. Similar results were obtained by Aidy
et al. (1992), El-hity and El-keredy (1992)
and (Hammoud et al. 2009). The phenotypic
coefficient of variability (PCV%) was higher
than genotypic coefficient variability (GCV%)
in all genotypes for all traits, indicating that
the most portion of PCV% was more
contributed by environmental conditions and
cultural practices.
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Table (12): Grain yield (t ha'1) as affected by the interaction between rice genotypes and
nitrogen levels under normal and saline conditions during 2012 and 2013
seasons during 2012 and 2013 seasons.

2012 2013
locations Genotypes Kg N ha Kg N ha'

0 80 160 0 80 160
Sakha Giza178 6.82 9.02 10.85 6.57 8.65 11.12
GZ10306-7-1-1-2 6.16 8.36 9.53 5.72 7.98 9.15
GZ10355-9-1-1-4 5.98 9.20 1012 5.49 8.76 9.68
GZ10154-3-1-1-1 7.70 9.17 9.61 7.45 8.94 9.32
PL-GE-101-SP-17 7.33 8.87 9.24 7.34 8.37 8.69
PL-101-SP-7 6.29 8.36 9.02 6.25 7.80 8.54
IET 1444 6.38 6.89 7.77 5.97 6.64 7.06
El-Sirw Giza178 3.81 418 4.62 3.53 3.92 4.52
GZ10306-7-1-1-2 0.72 0.94 0.92 0.75 0.91 1.10
GZ10355-9-1-1-4 2.42 2.64 2.75 2.73 2.65 2.68
GZ10154-3-1-1-1 3.01 3.67 3.78 3.64 3.57 3.67
PL-GE-101-SP-17 3.15 3.74 4.22 3.25 3.53 4.03
PL-101-SP-7 2.79 3.15 3.15 2.75 3.07 3.42
IET 1444 2.90 3.67 4.1 2.86 3.57 3.92

L.S.D.0.05 0.52 0.43

Table (13): Salinity index of rice genotypes as affected by nitrogen levels during 2012 and

2013 seasons.

2012 2013
Genotypes Kg N ha™

0 80 160 Mean 0 80 160 Mean
Gizal178 5587 46.34 4258 4826 | 53.73 4532 40.65 46.56
GZ10306-7-1-1-2 11.69 11.24 9.65 10.86 | 13.11 11.40 12.02 12.18
GZ10355-9-1-1-4 4047 28.70 2717 3211 | 49.73 30.25 2769 3589
GZ10154-3-1-1-1 39.09 40.02 3933 3948 | 4886 39.93 39.38 42.72
PL-GE-101-SP-17 4297 4216 4567 4360 | 4428 4217 46.38 4428
PL-101-SP-7 4436 3768 3492 3899 | 4400 39.36 4005 4114
IET 1444 4545 5327 5290 5054 | 47.91 53.77 5552 5240
Mean 3999 37.06 36.03 43.09 37.46 37.38

AR
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Table (14): Genotypic (GCV%) and phenotypic (PCV%) coefficient variability, heritability
and (G A) for plant height, chlorophyll content and flag leaf area at Sakha
and EI-Sirw locations (average of the two seasons 2012 and 2013) under

different nitrogen fertilizer levels.

gNha' Sakha
Plant height (cm) Chlorophyll content (SPAD) Flag leaf area (cm°)
Genotyp 0 80 160 0 80 160 0 80 160
Variance 78.1* | 51.8"* | 46.5"" | 6.61™ | 12.6* 8.0** [100.3**| 105.0** | 117.6**
Error 0.8 0.635 0.75 0.915 1.09 1.245 1.08 0.92 1.68
0’y 25.78 17.06 15.26 1.9 3.83 2.25 33.1 34.7 38.65
O on 26.58 | 17.695 | 16.01 2.815 4.92 3.495 | 3418 | 3562 | 40.33
Gev% 5.015 3.89 3.575 | 3.405 | 4.375 3.14 19.62 16.34 15.77
Pcv% 5.09 3.965 | 3665 | 4.155 5.03 3.92 19.935 | 16.555 | 16.115
Heritability | 97.125 | 96.315 | 95.31 | 66.855 | 74.605 [ 64.325 | 96.855 | 97.445 | 95.82
GA 10.25 8.31 7.855 2.32 3.465 2.48 11.665 | 11.98 | 12.535
GA% 1018 | 7.865 | 7.195 5.75 7.91 5195 | 39.77 | 33.225 | 31.805
El-Sirw

Variance 56.9** | 104.1** | 101.0** | 83.96** | 56.37** | 24.73** | 9.72** | 8.34* | 13.23**
Error 2.115 3.12 4.035 4.83 0.515 0.76 0.57 0.635 1.1
0’y 18.29 | 3369 | 32.35 | 26.375 | 18.62 7.99 3.05 2.565 | 4.045
O on 20.405 | 36.81 | 36.385 [ 31.205 | 19.135 8.75 3.62 3.2 5.04
Gev% 5.20 7.08 6.72 1213 | 9.765 6.28 11135 | 9.13 9.835
Pcv% 5495 | 7405 | 7135 | 13.125 9.9 6.575 | 12135 | 10.21 | 11.155
Heritability | 89.305 | 91.4 88.54 | 86.885 | 97.265 | 91.135 | 84.155 | 79.95 | 76.835
GA 8.26 11.425 | 11.02 | 9.785 8.75 5.555 3.3 2.95 3.61
GA% 10.135 | 13.96 13.05 | 23.165 | 19.84 | 12.355 | 21.055 | 16.835 | 17.885

Table (15): Genotypic, phenotypic, heritability and genetic advance for days to heading,
panicle weight and number of panicles plant'1 at Sakha and EI-Sirw locations
in the two seasons (2012 and 2013) under different nitrogen fertilizer levels.

gNha” Sakha

Days to heading Panicle weight g Number of panicles plant”
Genotyp 0 80 160 0 80 160 0 80 160
Variance 126.5* | 151.0** | 127.4** | 0.245** | 0.200** | 0.240** | 4.54** | 11.71** | 8.61**
Error 0.62 0.63 0.455 0.03 0.01 0.01 0.42 0.55 0.36
0’y 41.985 | 50.15 | 42.32 | 0.075 0.06 0.08 1.375 3.72 2.75
O pon 42605 | 50.78 | 42.775 | 0.105 0.07 0.09 1.795 4.27 3.1
Gev% 6.55 6.99 6.155 7.16 5.89 57 7.11 8.965 6.9
Pcv% 6.6 7.03 6.185 8.57 6.345 6.06 8.125 | 9.605 7.34
Heritability | 98.55 | 98.76 | 98.945 | 71.395 | 86.105 | 88.46 | 76.455 | 87.145 | 88.21
GA 13.25 14.5 13.325 | 0.465 0.48 0.54 2.11 3.705 | 3.205
GA% 13.395 | 1431 | 12615 | 1251 | 11.265 | 11.04 12.81 | 17.245 | 13.36

El-Sirw

Variance 73.53 | 98.98 | 137.79 | 0.305 0.3 0.3 34.31 | 28.255 | 22.26
Error 0.745 | 3.155 | 0.665 | 0.0035 [ 0.006 0.009 0.39 0.775 1.03
0’y 24265 | 31.94 | 45.705 0.1 0.1 0.095 | 11.305 | 9.16 7.075
O pon 25.01 | 35.095 | 46.37 | 0.105 0.1 0.105 | 11695 | 9.935 | 8.105
Gev% 4.915 5.53 6.505 17.08 | 15595 | 1466 | 21.71 16.87 [ 14.225
Pcv% 4.99 5.79 6.555 | 17.375 | 16.07 15.32 | 22.08 | 17.585 | 15.215
Heritability | 97.03 | 9166 | 98.58 | 96.575 | 94.1 9148 | 96.67 | 91.955 | 87.53
GA 9.995 | 11.125 | 13.825 [ 0.64 0.625 0.615 6.81 5915 | 5.105
GA% 9.975| 10.885| 13.305| 34.58| 31.175| 28.88] 43.97| 33.35] 27.395

AR
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Table (16): Genotypic, phenotypic, heritability and genetic advance for fertility
percentage and grain yield at Sakha and EI-Sirw locations average of the
two seasons (2012 and 2013) under different nitrogen fertilizer levels.

Kg N ha™ Normal condition
Fertility percentage Grain yield t ha”
Genotypes 0 80 160 0 80 160
Variance 7.90* 13.52** 8.38* 1.18** 1.64** 4.36**
Error 0.765 0.31 0.645 0.115 0.04 0.03
029 2.38 4.405 2.58 0.36 0.535 1.44
ozph 3.145 4.715 3.225 0.475 0.575 1.47
Gev% 1.665 2.27 1.76 9.155 9.43 13.84
Pcv% 1.91 2.345 1.965 10.63 9.775 13.985
Heritability 75.68 93.44 80.31 75.22 93.02 97.95
GA 2.765 4175 2.965 1.065 1.455 2.445
GA% 2.98 4.515 3.25 16.34 18.735 28.215
Saline condition
Variance 49.85* 24.74* 12.68** 2.44** 2.86** 3.68*
Error 1.8 3.15 0.55 0.055 0.07 0.06
029 16.015 7.195 4.045 0.795 0.93 1.21
ozph 17.815 10.345 4.595 0.85 1 1.27
Gev% 4.9 3.07 2.235 35.435 33.715 35.38
Pcv% 5.18 3.69 2.385 36.665 34.965 36.25
Heritability 89.51 71.405 87.9 93.45 93.02 95.29
GA 7.795 4.66 3.88 1.775 1.915 2.21
GA% 9.57 5.365 4.32 70.565 66.985 71.15
Data of phenotypic coefficient of Concerning flag leaf area, Table 14.

variability (PCV%) and genotypic coefficient
of variability (GCV%) for plant height,
chlorophyll content and flag leaf area are
presented in Table 14. The results showed
that the PCV% was higher than GCV%
under normal and saline soil. However, the
GCV% of plant height was ranged from
3.57 to 5.01% at Sakha station and 5.20 to
12.13% at EI-Sirw station under different
nitrogen levels. For chlorophyll content,
GCV% was lower than PCV% and the value
ranged from 3.14 to 4.37% at Sakha location
and 6.28 to 12.13% at EI-Sirw station. Also,
flag leaf area data showed that GCV% was
ranged from 15.77 to 19.62 at Sakha and
913 to 11.13 at EI-Sirw station under
different nitrogen levels.

VY

showed that higher values of GCV% and
PCV% under Sakha station compared with
El-Sirw. The GCV% ranged from 15.77 to
19.62% at Sakha and 9.13 to 11.13% at EI-
Sirw under different nitrogen levels.

As for days to heading, GCV% under
Sakha station ranged from 6.15 to 6.99%
and 4.91 to 6.50% at Sakha and EI-Sirw,
respectively (Table 14). On the other hand,
GCV% for Panicle weight and number of
panicles/plant, were ranged from 5.71 to
7.16% and 6.9 to 8.96 at Sakha station and
14.66 to 17.8% and 14.22 to 21.71% at El-
Sirw station, respectively.

Concerning for fertility%, data in (Table
15) showed that GCV% were ranged from
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1.69 to 2.27% and 2.23 to 4.9% at Sakha
and EI-Sirw stations. While, grain yield
character data in (Table 15) revealed that
GCV% ranged from 9.15 to 13.84% at
Sakha and 33.71 to 35.43% at EI-Sirw
station. These results are in agreement with
those of Babar et al. (2007), Hammoud et al.
(2009) and EI-Malky and Hammoud (2012).

Heritability:

Heritability % was estimated as a ratio
between the genotypic variance (numerator)
and the total phenotypic variance
(denominator) and the latter was reduced by
the small components of the genetic x
environmental (G x E) interaction which was
not significant for all studied traits. However,
estimates of heritability in broad sense was
high for all studies traits indicated that the
genetic variance (additive and non-additive
play an important role in inheritance for all
traits (Table 14,15 and 16). Similar results
were obtained by Balan et al. (2000),
Rasheed et al. (2002), Karim et al. (2007),
Babar et al. (2007), Hammoud et al. ( 2009)
and ElI-Malky and Hammoud (2012).

Genetic advance:

Genetic advance (GA%) under selection
which are given in Tables 14, 15 and 16
showed the possible gain from selection as
percent increase in the value of genetic
advance from generation to generation
when the selected most desirable 5% from
plants. Genetic advance under selection
was estimated under normal and saline soil.
For flag leaf area, genetic advance gave
higher values ranged from 31.80% to
39.77% at Sakha and EI-Sirw stations over
the two years compared with plant height
and chlorophyll content. On the other hand,
the number of panicles per plant showed
highest values of genetic advance % varied
from 27.40 to 43.97 for the two season
respectively under saline soil indicated that
the selection procedures are preferred under
saline soil compared with days to heading
and panicle weight (Table 15). Concerning
grain yield, genetic advance % under best
5% plants selection were higher under El-
Sirw which ranged from 66.98 to 71.15%
compared with other traits. These results
indicated that the improvement of this trait

V¢

more effective when selection was done
under saline condition compared with
normal condition. Similar results were
obtained by Mruthunjaya and Mahadevappa
(1995), Hammoud et al. (2009) and El-
Malky and Hammoud (2012).

Dixit et al. (1970) stated that high
heritability is not always associated with high
genetic gain, but in order to make effective
selection high heritability should be
associated with high genetic gain. In the
present investigation, high genetic gain was
found to be associated with high heritability
estimated for flag leaf area, number of
panicles hill" and grain yield t ha under the
two locations in the two years of the study.
Consequently, selection for these traits
under normal and saline soils should be
effective and satisfactory for successful
breeding purposes.

Conclusion

It could be concluded that the new
promising line of GZ10355-9-1-1-4 showed
good performance under both normal and
saline soils regarding vyield and yield
components and could be use as donor in
breeding program for salt tolerant. Giza 178
and IET1444 still have a good performance
under saline condition also could be used as
salt tolerant donor moreover, gene
pyramiding concept must be done when
gene identification will be done and
aggregate all different genes in one
genotype through MAS approach.
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