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WO LYSIMETER experiments were carried out in the Rice

Rescarch and Training Center (RRTC). Sakha, Kafrelsheikh,
Egypt. during 2004 and 2005 seasons under controlled conditions to
determine the effect of irrigation with different levels of saline water
on yield and grain quality of some local and introduced rice varieties
and lines (four varietics and scven lines). The salinity levels were
adjusted to 2000 ppm. 4000 ppm and 6000 ppm. In addition, the
control was kept to be irmgated by tap water. The water was artificially
salinized by applying sodium chloride (NaCl) and calcium chloride
(CaCly) at the ratio of 20 1. respectively. A split plot design with three
replications was used 1n conjunction with salinity levels on the main
plots and varicties and lines in sub plots.

The obtained results could be summarized as follows:

“The highest mean value of vield and its components were
produced at tap water treatment (control) whereas the lowest one of
them were produced by 6000 ppm salinity level.

“T'he results also showd that Giza 178, Sakha 104, line AC-YT-
2003-10 and line AC-AT-2003-33 had the highest values of grain yield
and yicld components.

“Increasing salinity level up to 6000 ppm markedly increased
gelatinization temperature. while the highest values of hulling and
milling percentage were produced at tap water treatment.

"Giza 177. line AC-YT-2003-41. line GZ1368-5-5-4 and line AC-
YT-2003-6. gave the highest values of grain quality.

“T'he varieties and lines GZ1308-S-5-4. Giza 178. Sakha 104, AC-
YT-23003-41 and AC-YT-2003-15 had the highest salinity index
values for grain vield under 2000, 4000 and 6000 ppm salinity levels.
These varicties and lines which had the highest value of salinity index
had low reduction % for grain viclkd in both scasons.

Kaywords: Rice (Orvza sativa 1..). Varictics. Salinity. Yield. Quality.

Rice (Oryza sativa) is one of the world’s most important cereal crops, providing
staple food for nearly one half of the world population. In many developing
countries, rice is the main source of food security and is intimately associated
with local life styles and culture. Rice crop plays a significant role in Egypt’s
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strategy for sustaining the food self-sufficiency and for increasing the export. The
average of rice production is 6 million metric tons of rough rice annually
(national average of about 9.9 ton/ha). Farther increase in rice production through
increased yield per unit area is needed. This can be achieved through varietal
improvement, optimizing cultural practices as well as controliing weeds,
diseases. insects and improving productivity of saline area (RRTC, 2004).

Soil salinity 1s one of the most serious constrans to rice production in
mitlions of hectares in tropical and subtropical regions. This problem extends
also to arid and semiarid zones. The Northern Nile Delta in Egypt is an example
of an area with extensive salt atfected soils in which the exchangeable sodium
percentage (ESPY may reach 70% of the cation exchangeable capacity (CEC) and
electrical conductivities of more than 8 dS'm i1 sauirated paste soits. The average
of rice production in the salt affected arca i Uevpr s much fower than the
average yield in normal soils and negatively affects the national average of rice
production per unit area (EL-Mowaty. 1994).

Most of commoniy cultivated rice cultivars, young seedlings and reproductive
growth stages are puarticufarly sensitivity to root-one sahmity (IRRL 1996} More.
importantly though, the yield components related to final grain yield are also
severely affected by salinitv. For example. panicle length. spikelets per panicie
and grain vieid are significantly reduced by salt ireatments (Khawner a/., 19935

One possible solution to this problem is the introduction of improved salt
tolerant varieties, or hybridization between these varieties and our local high
yielding potential varieties and good grain qualiy .

Genetic information about the type and the magnitude of the genetic
variances shouid be studied, to develop and sustain high yielding rice varieties
with salinity tolerance.

The main objectives of the present investigation are to:
1.Evaluate the performance of different rice genotypes under saline conditons.
2.1dentify the most desirable genotypes as donors in future breeding programs
through identifying selective characters.

Materials and Methods

This investigation was carried out in the lysimeter of the Rice Research and
Training Centre (RRTC), Sakha, Kafrelsheikh. Egypt, during 2004 and 2005
seasons under controlied conditions to determine the effect of irrigation with
different levels of salinity on yield and grain quality of some local and introduced
rice varieties and lines (four varieties and seven lines) of different genotype
groups .The origin and main characteristics of entries are shown in Table 1. A
split plot design with three replications was used in conjunction with salinity
levels on the main plot and varieties and lines in sub-plot.
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TABLE 1. Origin and main characters of the entries.

No. of Reaction| Type
varieties Entries Origin to salinity
and lines
Var. | Giza |77 Loyvpt (Giza Sensitive | Japonica
177/Yomy/ piNo.4)
Var. 2 Giza 178 Eeypt (Giza 175 x| Toierant | Indica
1 Milyang 49)
Var. 3 Sakha 104 feypt (G/4096-8- | Tolerant | Japonica
FIO2 4109)
Var. 4 Gaori Korca (G/35391-1-1-1-] Toicrant | Japonica
Harkeeng 7) ,
L, GZ1368-5-3-4 | Levpt(IR1615-31/ | Tolerant | Indica
BG 94-2)
|- Giza 178/IR65829-28-2R-4-P EovptiAC-Y - Tolerant | Japonica
2003-0)
L, G7 5385-1-1/Gaori/GZ 5721- EevptAC-YT- Tolerant | Japonica
' 19-1 2003-41)
[ (GZ5310-20-3-3/Hexi Fovpt (AC-YT- Tolerant | Japonica
24//G7Z5721-19-1-1) 2003-36)
Ls GZ3310-20-3-3/MNorin22//Gaorl Fovpt (AC-YTT- Tolerant | Japonica
2003-33)
1., (GZ53853-29-3-2//Gaort Bovpt (AC-YT- Tolerant | Japonica
2003-13) .
L- Sakha 101/1R65829-2B-95-P Lovpt tAC-YT- Tolerant | Japonica
2003-10)

Salinity, irrigation and drainage cycle were accurately controlled. The salinity
levels were adjusted to 2000 ppm, 4000 ppm and 6000 ppm The water was
artificially salinized by applying sodium chloride (NaCl) and calcium chloride
(CaCl,) at the ratio of 2: 1. respectively (El-Mowafy, 1994; Hassan, 2003 and
Soltan. 2006). The mean values of electrical conductivity (EC) of the irrigation
water were 0.77 mmhos/cm for tap water 3.98. 7.9 and 10.6 mmhos/cm at 25°C
for the three salinity levels. respectively in both scasons. In addition, the control
was irrigated with tap water.

Sowing date were 21 and 18 May in the two seasons, respectively. After
thirty days from sowing, seedlings of each cultivar and line were transplanted in
one row, | m length for each variety, in three replications, with a spacing of 15 x
15 cm between rows. The plots were salinized 15 days after transplanting and
salinization was fixed till harvest. Plants were irrigated every day by auto
pumping the salt solution from salt solution tanks.

Studied characters
Grain yield and its components:
1.Panicle length (cm).
2.Panicle weight (g).
3.Spikelet fertility percentage (%): Which was calculated as follows:
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Fertility (%o) = No.of fertife spikelets per paicle

No. ol spikelets per panicle

4 Number of gramns per panicle.

5. Number of effective tillers.

6. 1000-grain weight (g).

7. Grain yield per plant (gm).

8. Harvest index (%0): Which was calculated using the following formula as
reported by IRRI(19906) as follows:

Harvest index (H1%) = Grain vield teconomic yield) 100
Biomass biological vield
Some grain quality characters
. Hulling percentage:

Hulling % = Brown rice \\‘cight(_g) Cx 100

Total rough rice weicht ()

2. Milling percentage:
Milling % - Totalmild rice weight (g)
Total rough rice weight (g)
3. Grain shape: Length/width ratio was determined by using the standard
evaluation sy~ m for rice (IRR1, 1996).
4. Gelatinizatio cmperature (G.T): The GT which was visually rated on a 7-
point numerical scale adopted by Little er «f. (1938).
Salt tolerance characters
1. Salinity index (SI): The salinity index (S1) for each character was calculated by
the formula of Dwivedier al. (1991) and El-Mowafy (1994).
g1 = Valueof each character under saline situation 100
Value of each character under normal situation
2. Reduction percentage: Value ot each character under normal condition - value

of each character under saline conditions divided by the value under normal
condition x 100.
R= N-S x 100
N

Statistical analysis

The analysis of variance was carried out according to Gomez & Gomez
(1984). Treatment means were compared by Duncan’s multiple range test
(Duncan, 1955). All statistical analysis was performed using analysis of variance
technique by means of “"MSTAT™ computer software package.
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Results and Discussion

Yield and yield component

Panicle length (cm)

Panicle length (cm) which is one of the determinates of grain yield was highly
significantly aftected by the salinity levels in both seasons (Table 2).

Comparing the different treatments ot salinity levels, it was observed that the
mean tallest panicle (17.18 and 21.79 ¢cm) was obtained under tap water in 2004
and 2005 seasons. respectively. While, the mean shortest panicle value was
recorded under salinity level 6000 ppm in both seasons. The results indicate that
increasing salinity level from 2000 ppm to 6000 ppm caused significant reduction
in panicle length. This might be due to the unfavorable effect of salinity on plant
elongation, ie. cell elongation. This finding is in close agreement with those
reported by El-Mowaty (2004). Hasssan (2003) and Soltan (2006).

Highly significant varietal differences were noticed in panicle length (cm)
during 2004 and 2005 seasons. Giza 178 (var. 2) had the tallest panicle in both
seasons, while AC-YT-2003-41 (L;) gave the shortest panicle length in both
seasons. that might be due to genetic make up.

There was no significant interaction between salinity levels and cultivars in
both seasons. '

Panicle weight (g)
Panicle weight (gm) was significantly affected by the salinity levels in both
seasons (Table 2).

It was observed that the heaviest panicle weight was obtained by tap water,
while 6000 ppm of salinity level gave the lowest one in both seasons. The results
indicated that panicle weight (g) was decreased by increasing salinity level, the
effect was much sharper at 4000 ppm and 6000 ppm of salinity levels. The
reduction of panicle weight due to increasing salinization stress may be attributed
to adverse effects of salinization stress on the number of filled grains per panicle
and 1000-grain weight. These results are in agreement with those reported by
Zayed (2002), Zeng ¢t al. (2003) and Khan et al. (2003).

The data in Table 2 showed that panicle weight (g) significantly differed among
varieties and lines in both seasons. In 2004 season the heaviest panicle weight was
produced by Giza 178 (var. 2) and AC-YT-2003-10 (L,) and the lightest panicle
was produced by AC-YT-2003-41 (L;). While in 2005 season the heaviest panicle
weight was produced by Sakha 104 (var. 3) and AC-YT-2003-10 (L,). Likewise,
the lightest panicle was produced by GZ 1368-S-5-4 (L,). Such differences might
be due to genetic effects, the varieties that had the lightest panicle weigh in both
seasons sensitive to salinity during the reproductive stage. On the other hand, the
varieties and lines which had the heaviest panicle weight, may reflect the high
ability of these genotypes to tolerat salinity. These results are in agreement with
those reported by El-Mowafy (1994), Zaved (2002) and Soltan (2006).
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TABLE 2. Effect of saline irrigation water at different levels
2004 and 2005 seasons. '

on grain yield and its components of some rice varieties and lines in

Factors - Salinity levels (A) Cultivars and lines (B) Interaction|
c
Z
Variables 3 C"“,_‘l‘p"" 2000 | 4000 | 6000 | Var. | Var. | Var. | Var. | S RV R T TR T R
water | PPM ppm ppm 1 2 3 4
Panicle length | 2004 | 1708 [ 1605 b L 1476 ¢ [ 13,640 [15.3 bed| 17.50 15 33 bed 1433 ¢ [15.92be] 16,08 b | 13004 1483 def1S17edf 1617 b 1608b| NS
(cm) 2005 1 21.79a 116,690 J IR27 ¢ 1 16.64d 11799 cdf 2187 a [18.41 ¢d] 1879 ¢ [ 19.07 ¢ {2030 b | 17 320 N8 12 ¢df 19.08 ¢ |18 13 ¢d}20 9% ab NS
Panicle weight | 2004 {1 £90a | 1460 } 1.27¢ 1 102d 1099dey 1.79a | 117d | 113d j165abefi 63abel O8Se | 144 ¢ | 1.45bci1.7iab} 1730 NS
(gm) 20054 1.5va | 1.22b ) 1.03¢ | 087d 113 a-dfi18a-df 1.30a Jh15a-d] 0.92e {1.10bed} 1.03de } 1.28 ab 1.24 abef 1.09cd | 1312 NS
Spikelet fentility 2004719012 181750 ) 7454 ¢ 1 6476 d | 58.78 e | 85.724 | 81.19 b 179.63 be| 83.38 a [79.83 be|76.08 ¢d|75.19 ¢dj79.61 bey 71.81 4 ]79.41 be
percentage 2005 | 88.81 a { 83.47b | 72.67 ¢ | 51.38 d |74.77 ab]74.63 abl 80.45 a [ 80.30 a {70.11 bef 67.53 ¢ (68.86 be| 80.53 a | 80.14 2 {68.15 be(69.49 be A
Number of 2004 19558a 1724901 6197 ¢ {50.42d153.70¢ 180.17a]73.50a 164500 80.00a | 74332 ¢635.50b}16567b16500b ) 7583a]73.00a o
© grains/panicle | 2005 | 838244 67.09b | $8.91 ¢ [ 51.91 ¢ [ 53.25¢ | 79.75 a {68.83 be|64.33 ¢d| 62.08d [ 71.42 6] 62.08 ¢ | 61.08 ¢ | 60.75 d [69.92 be|66.25 ¢d
N“.‘}‘be_" of 2004 ] 6940 | 597b { 3.00¢ | 3.97d {6.00be| 7580 (5.42bedf 4.92d { 6.25b {550 bed] 2.92¢ | 5.00d {5.83bed}5.25¢d | 5.00d NS
ei‘i;;z::e 20051 1044al 789b | 6.84¢ | 5337¢ [ 827b [ 98 [8T76ab| 6.53¢ |9.17ab| 6.17¢ | 6.38¢ {873abj 8.11b | 588¢ | 6,14 ¢ NS
1000-srain weieht ] 2004 12697 a | 23.78 b 122,40 be] 19.78 ¢ 123.77abe] 17.89 ¢ | 25.72 a {23.56abef 20.78 d 122,92 be[22.64 ¢d] 2578 a [24.06abcf23.57abc|24.91 ab s
y(i-"“) ) 2005 ] 26.52a{2289b 2146 ¢ | 1971 d 12410 ab] 1891 ¢ | 23.51 b 1 23.47 b {20:03 de|21.08 ¢d}22 62 be] 25.73 2 §23.00 be|22.87 be23.87 ab
Grain yield/plant | 2004 110222} 7.96b | 6.43¢ | 5.62d | 5631 [8.68bc| 9540 | S43¢ R23¢ | 5650 )1660de] 6.78d 19.38ab| 5.95ef | R25¢ E
(gm) 2005 14025a ) R20b | 7.10¢ { S77d | 6.33f | 872¢ | 958b [ 695de | 8&3c | 6481 {1 7.25d | 690e | 998a | 6521t | 858¢
Harvestindex | 2003 133452028180 2404 ¢ 1 21.79d { 2157 £ 130020 § 31.77 2 12910 be{29.04 bef 21 94 o) 2434 d 124 92d 1 31400 | 2280e | 2891 ¢
(%) 2005 13370 (28.84b {2597 ¢ {22.30d 123399 {2998 ¢ {32.15b[25.36 ¢ | 30.37 ¢ | 2441 171 26.30d [ 2544 ¢ [32.990a [ 24,55 (2977 ¢

* ** and NS indicate P < 0.05. P < 0.01 and not significant, respectively.
Means within the same column of each factor designated by the same letter are not significantly different at the 5% level, according to Duncan’s Muitiple
Range Test (1955).
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The interaction between salinity levels and cultivars was not significant.

Spikelet fertility percentage (%6)

Salinity levels had obviously highly significant eftect on spikelet fertility
percentage. It was observed that the highest value was obtained by tap water,
while 6000 ppm treatment gcave the lowest one in both seasons. The results
indicate that spikelet fertility percentage was decreased by increasing salinity
level and the effect was much sharper at 4000 ppm and 6000 ppm sahmty levels.
The reduction of spikelet fertility percentage due to increasing salinization stress
may be due to sensitivity of this stage to salinity stress. Similar relationship of
decreasing the fertility with increasing salinity concentration, were reported by
Khan ef al. (2003) and Aisha ¢t al. (2003).

Highly significant varietal differences were noticed in spikelet fertility percentage
during 2004 and 2005 seasons. in 2004 season the highest value was produced by
Giza 178 (var. 2) and GZ1368-S-5-4 (L;) and the lowest value were obtained by Giza
177 (var. 1). In 2005 seasons the highest value was recorded by Sakha 104 (var. 3),
Gaori (var. 4), AC-YT-203-33 (L.5) and AC-YT-2003-36 (L;). While, the lowest
value was obtained by AC-YT-2003-6 (L) (Table 2). Such difference might be due
o genetic make up. Several investigations claimed varietal differences in spikelet
fertility such as Zaved (2002). Hassan (2003) and Soltan (20006).

The spikelet fertility percentage was highly signtficantly affected by the
interaction between salinity levels and varieties. The highest spikelet fe'rtility
percentage (94 .87%) were obtained by GZI1368-S-5-4 (L,) with tap water
treatment in 20u4 seasons. while the lowest spikelet fertility percentage (46.15%)
were obtained by 6000 ppm with Giza 177 (var. 1) and (32.04%) with AC-YT-
2003-6 (L.,) in both seasons respectively.

Number of grains/panicle

The data in Table 2 indicate that highly significant differences existed among the
salinity levels on number of grains per panicle. the highest value was obtained with
tap water treatment (control) in both seasons while the lowest one was obtained at
6000 ppm treatment in 2004 season and 4000 ppm and 6000 ppm in 2005 season.
The results indicated that increasing salinity level from 2000 ppm to 6000 ppm
caused significant reduction in number of grains per panicle. These results are in
accordance with those obtained by Asch & Wopereis (2001) and Khan et al. (2003).
They reported that the number of grains per panicle was markedly reduced by high
salinity level.

Significant varietal differences were noticed in number of grains per panicle
during 2004 and 2005 seasons. In 2004 season the highest value was given by Giza
178 (var. 2), Sakha 104 (var. 3). AC-YT-2003-6, (L,) and AC-YT-20063-10 (L),
while the lowest value were obtained by Giza 177 (var. 1). In 2005 season the highest
value was given by Giza 178 (var. 2) and the lowest value was obtained by Giza 177
(var. 1) (Table 2). These results are in harmony with those reported by Asch &
Woperies (2001).

The interaction (A X B) was highly significant in both seasons. The highest
number of grains per panicle (133.00) were obtained by GZ1368-S-5-4 (L)) W|th tap

Lgvpt. ). Agron. 30, No. 2 (2008)
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water treatment and the lowest value (37.33) was obtained by Giza 177 (var. 1) with
6000 ppm (var. 4) in 2004 season. in 2005 season the highest value (98.00) was given
by Gaori (var. 4) with tap water treatment and the lowest one (45.33) was obtained by
Giza 177 (var. 1) with 6000 ppim salinity level.

Number of cffective tillers

The data in Table 2 indicate that highly significant differences existed among
the salinity levels on number of effective tillers per plant. The highest value was
obtained with tap water treatment in both seasons, while the lowest value was
obtained at 6000 ppm in 2004 season and 4000 ppm and 6000 ppm in 2005
season. The results also indicate that increasing salinity level from 2000 ppm to
6000 ppm caused significant reduction in number of effective tillers per plant.
The adverse effect of different degree of salinization on number of effective
tillers per plant may be attributed to the increase in Na uptake, Na/K ratio, CI
uptake and decrease in K~ uptake by plants at panicle initiation stage, which was
adversely reflected in the number of developed panicles per plant. Similar results
were obtained by El-Mowaty (1994) and Zeng ¢f o/ (2003).

The data in Table 2 showed a highly significant difference among cultivars
and lines in number of effective tiller per plant in both seasons. Giza 178 (var. 2)
was superiority in mean value of number of effective tiller per plant in both
seasons, while the lowest were obtained by AC-YT-2003-41 (L,) in 2004 season
and AC-YT-2003-15 (L) in 2005 season.

There was no significant difference interaction between salinity levels and
cultivars in both secasons.

1000-grain weight (g)

Comparing the different treatments of salinity, it was observed that the
highest weight of 1000 grain was obtained by tap water, while 6000 ppm
treatment gave the lowest one in both seasons (Table 2). The results indicate that
1000-grain weight (gm) was decreased by increasing salinity level and the effect
was much sharper at 6000 ppm salinity level. The reduction of panicle weight
was due to increasing stress on the number of filled grains per panicle and the
1000-grain weight. This finding is in agreement with that reported by Asch &
Woperis (2001) and Khan er al. (2003).

The difference among cultivars and fines in 1000-grain weight was highly
significant in both seasons (Table 3) which gave the highest mean value in 2004
season and AC-YT-2003-36 (L) in 2005 season, while the lowest weight were
obtained by Giza 178 (var. 2) in both seasons (Table 2). The varietal differences in
1000-grain weight was mainly due to genetic make up. Varietal differences in 1000-
grain weight has been shown by Zayed (2002), Hassan (2003) and Soltan (2006).

The interaction between salinity levels and rice cultivars and lines were
highly significant in both seasons. Highest weight of 1000-grain (36.07 gm) was
obtained by AC-YT-2003-36 (L,) with tap water treatment and the lowest value
(16.43 gm) was obtained by Giza 178 (var. 2) with 6000 ppm salinity level in
both seasons.

Egypt. J. Agron. 30, No. 2 (2008)
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TABLE 3. Mean values of hulling and milling percentage, grain shape and gelatinization temperature (GT) of some rice cultivars and lines as
affected by different salinity levels during 2004 and 2005 seasons.

Salinity levels (A) Cultivars and lines (B) Interaction
YAriales [Contro 2000 | 4000 | 6000 | Var. | Var. | Var. | Var.
tap L L, L; L, L« L L, AxB
water | PPM | ppm | ppm 1 2 3 4
2004 season
Hulling % 179.38b]80.902a]79.79b|79.53 b|80.68 abj80.29 ab| 79.69 b {79.73 ab|79.85 ab] 81.05 a [79.35 bci80.05 ab/80.07 ab| 78 23 ¢ [79.93 abj  **
Milling% [69.59a|71.18a|71.502a{68.90b|71.522(69.50 cd{68.85 d{69.50 cd|71.14 ab}70.80 ab| 69.05 d | 71.48 a|71.05 ab|70.22 bc|70.33 be|  **
Grain shape| 2.44 2.38 236 | 241 [220d |2.53abcj2.60ab!229cd{237bed] 2732 {229cd|2.28 cd| 2.20d [2.43 bcd|2.44 bed *
GT 546b { 485¢c [361lab| 579a | 583a(525cd{3500d|500d550bc{575ab{575ab} 3.33¢ [567ab} 333¢c |525¢d **
2005 season
Hulling % | 80.24 a {79.90 ab| 78.89 b| 77.63 ¢ | 80.28 a|79.80 abj80.07 ab| 78.51 ¢ {79.82 aby9.63 abq78.87 bc9.14 ab79.35 abq 76.10 d 19.25abq ~ **
Milling% {72.11 a|69.60 b|72.00 a {70.76 ab| 72.89 a [70.07 bc| 68.55 ¢ | 72.75 a[J0.40 abd71.75 ab{71.00abq71.57 abf70.23 abq71.67 ab{71.39 abj  **
Grain shape] 239 | 235 238 | 249 1236bc|2.59ab(2.44bci2.34bc| 2.780a | 2.28¢ [2.35bc|244bc| 227¢ | 2.22¢ |2.38 be **
GT 572ab| 5.67b |579ab| 585a | 525¢ |5.75ab|5.83ab|5.75ab} 6.00a | 592a | 6.00a {575ab|575ab|5.50bc|5.82ab **
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Grain yield per plant (gm)

The data in Table 2 indicate that highly significant differences existed among
the salinity levels on grain yield/plant. The highest value of grain yield/plant was
obtained with tap water treatment (control) while. the lowest one was obtained at
6000 ppm in both seasons. The results indicate that increasing salinity level from
2000 ppm to 6000 ppm caused significant reduction in grain yield/plant. This
finding could be attributed to the adversely effect of NaCl and CaCl, on most
studied yield components such as number of effective tillers. panicle weight,
panicle length and 1000-grain weight which reflected the earlier reduced of dry
matter accumulation during the vegetative stage which on the other hand,
negatively affected the rice yield outturn. Many investigators came to similar
results such as Zayed (2002), Hassan (2003), Zeng et al. (2003), Khan et al.
(2003), Aisha ef a/. (2005) and Soltan (20006).

The data in Table 2 indicate a highly significant difference among cultivars
and lines in grain yield/plant in both seasons. Sakha 104 (var. 3) and AC-YT-
2003-15 (L,) gave the highest mean value ot grain yield in 2004 season, while
AC-YT-2003-15 (L) gave the highest mean value of grain yield in 2005 season.
Giza 178 (var. 2). AC-YT-2003-10 (L-) and G/ 1368-S-5-4 (L) were ranked
second in both seasons. The lowest value of grain vield were obtained by Giza
177 (var. 1) in both seasons. The variation in grain yield among the different
genotypes could be attributed to the variation in their genetic construction. The
varietal differences were reviewed by Cheonger al. (1996) and Zayed (2002).

The interaction between salinity levels and varieties was highly significant in
both seasons.

The highest grain yields (12.9, 12.9 and 13.0 gm) were obtained by Sakha
104 (var. 3), Gaori (var. 4) and AC-YT-2003-33 (Ls) with tap water treatment
and the lowest grain yield (3.9 gm) were obtained by Giza 177 (var. 1) with
6000 ppm in 2004 season. In the 2005 season the highest grain yields (12.3 gm)
were obtained by AC-YT-2003-33 (Ls) with tap water and the lowest grain yield
(3.9, 5.0 and 4.9 gm) were exerted by Giza 177 (var. 1), AC-YT-2003-36 (L),
Gaori (var. 4) in the 6000 ppm treatment. These results were in conformity with
those reported by El-Mowafy (1994), Hassan (2003) and Soltan (2006).

In general, we can conclude that the variety Sakha 104 (var. 3) and line AC-
YT-2003-33 (Ls). may represent the best varietv and line having more ability to
tolerate salinity than the others.

Harvest index (%)

Comparing different treatments of salinity. it was observed that the highest
value of harvest index was obtained with tap water treatment in both seasons
while, the lowest one was obtained at 6000 ppm in both seasons. The results
indicate that increasing salinity level from 2000 ppm to 6000 ppm caused
significant reduction in harvest index. This finding could be attributed to the
adverse effect of NaCl and CaCl, on grain yield and straw weight of plant and
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these could reduce the harvest index in both seasons by increasing salinity levels.
These results are in agreement with what obtained by Zayed (2002), Hassan
(2003) and Soltan (20006).

The data in Table 3 indicate also clearly a highly significant difference among
cultivars and lines on harvest index in both seasons. Sakha 104 (var. 3) and AC-
YT-2003-33 (L.5) cave the highest mean values of harvest index in 2004 season.
Also. AC-YT-2003-33 (Ls) gave the highest mean value of harvest index in 2005
season. GZ1368-S-5-4 (L) and AC-YT-2003-10 (L.7) were ranked secondly in
both seasons. The lowest value of harvest index were obtained by Giza 177 (var.
1) in both seasons. The varietal differences in harvest index were reported by
Rana (1986) and Zayed (2002).

Interaction between salinity levels and rice cultivars and lines were highly
significant in both seasons. The highest harvest index value (39.26, 39.20 and
39.37%) were obtained by Sakha 104 (var. 3). Gaori (var. 4) and AC-YT-2003-
33 (Ls) with tap water treatment and the lowest one (16.30%) were obtained by
Giza 177 (var. 1) with 6000 ppm treatmentn 2004 season.

In 2005 season the highest harvest index (38.07%) were obtained by AC-YT-
2003-33 (L;s) and the lowest one (16.33. 20.00 and 19.70%) were exerted by Giza
177 (var. 1). AC-YT-2003-36 (L,) and Gaori (var. 4) with 6000 ppm salinity
level.

Some grain quality characters

Hulling percentage (7o)

The data in Table 3 indicate that highly significant differences existed among
the salinity levels on hulling percentage (%). The highest value of hulling
percentage was obtained with tap water treatment (control), while the lowest one
was obtained at 6000 ppm in both seasons (Table 3). The results indicate that
increasing salinity level from tap water to 6000 ppm caused significant reduction
in hulling percentage. Similar results were obtained by Hassan (2003).

The data in Table 3 showed that there were highly significant differences
among cultivars and lines in hulling percentage in both seasons. AC-UYT-2003-6
(L,) and Giza 177 (var. 1) gave the highest values of hulling %, while AC-YT-
2003-15 (L) obtained the lowest in both seasons. respectively. The observed
varietal differences might be due to genetic make up. Similar results were
obtained by Zayed (2002) and Hassan (2003).

The interaction between salinity levels and varieties had significant effect on
hulling % in both seasons. The highest hulling percentage (81.60 and 82.43%)
were obtained by AC-YT-3003-6 (L,) and Sakha 104 (var. 3) with tap water
treatment and the lowest one (72.67 and 71.77%) were recorded for AC-YT-
2003-15 (L,) with 4000 and 6000 ppm salinity levels in both seasons,
respectively.
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Milling percentage (%)

The data in Table 3 indicate that highly significant differences existed among
the salinity levels on milling percentage in both seasons. The highest value of
milling percentage was obtained with tap water treatment (control) while, the
lowest one was obtained at 6000 ppm in both season. The results indicate that
increasing salinity levels from tape water to 6000 ppm caused significant
reduction in milling percentage. Similar results were obtained by Cheong et al.
(1995) and Hassan (2003).

Highly significant varietal differences were detected among the studied lines
and cultivars in milling percentage in both seasons (Table 3). The highest mean
value of milling percentage was produced by AC-YT-2003-36 (L;) and Giza 177
(var. 1) in 2004 season, while in 2005 season Gaori (var. 4) and Giza |77 (var. 1)
gave the highest mean value in milling percentage. Sakha 104 (var. 3) gave the
lowest one in both seasons. The varictal differences in milling percentage were
reviewed by Zayed (2002) and Hassan (2003). ’

The highest mifling percentage (75%) were obtained by GZ1368-S-5-4 (L))
with 2000 ppm treatment and the lowest one (62%) were obtained by AC-YT-
2003-41 (L:) with 6000 ppm in 2004 season. while in 2005 season, the highest
milling percentage (77%) were obtained by AC-YT-2003-36 (L.;) with 4000 ppm
treatment and the lowest one (67.3%) were produced by (L,) x 6000 ppm salinity
level.

Grain shape
The data in Table 3 indicate that the salinity levels had insignificant effect on
grain shape in both seasons.

The data in Table 4 showed that there were highly significant differences
among cultivars and lines in grain shape. The highest value of grain shape were
recorded by AC-YT-2003-6 (L,) and GZ1368-5-5-4 (L) while. the lowest one
were obtained by Giza 177 (var. 1) in both seasons. respectively (Table 3). The
observed varietal differences might be due to genetic make up. The varietal
differences were reviewed by Lee ¢ ol (1990), El-Mowafy (1994), Hassan
(2003) and Soltan (2006).

For interaction the highest grain shape (3.00) were obtained by Sakha 104
(var. 3) with 2000 ppm treatinent and the lowest one (2.00) were obtained by
Giza 178 (var. 2) with 2000 ppm i 2004 season, while in 2005 season the
highest value (3.32) were obtained by Giza 178 (var. 2) with 6000 ppm and the
lowest one (1.76) were exert by AC-YT-2003-15 (L) with 4000 ppm treatment.

Gelatinization temperature (G.T)

The data in Table 3 indicate that highly significant differences existed among
the salinity levels on gelatinization temperature (G.T). The highest value of
gelatinization temperature was obtained with 6000 ppm while, the lowest one
was obtained at tap water (control) in both season. The results indicate that
increasing salinity level from tap water to 6000 ppm caused significant increase
in gelatinization temperature.
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TABLE 4. Salinity index and reduction for grain yicld in 2004 and 2005 seasons.

Season 2004 Scasons 2003 Season 200- Seasons 2005
Entries Salinity index % Reduction %

2000 4000 6000 2000 4000 6000 2000 4000 6000 2000 4000 6000

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Giza 177 (var. 1) 71.06 48.24 4576 56.10 4781 37.14 28.94 51.76 54.24 43.90 52.19 62.86
Giza 178 (var. 2) 86.33 72.48 60.00 S1.44 61.36 52.88 13.67 2752 40.00 18.56 38.54 47.12
Sakha 104 (var. 3) 86.62 58.08 50.50 90.35 85.9 59.91 13.38 41.92 49.50 9.63 14.04 40.09
Gaori (var. 4) 58.91 3271 51.47 65.38 54.81 4712 41.09 4729 48.53 34.62 45.19 52.88
GZ1368-S-3-4 (L1) 85.57 8247 71.44 82.06 71.47 58.15 14.43 17 53 28.56 17.94 28.53 41.85
AC-YT-2003-6 (L) 84.92 83.26 72.40 945 76.92 70.62 15.08 16.74 27.60 20.55 23.08 2938
AC-YT-2003-41 (L) 64.26 50.74 49.56 74.85 62 87 51.90 35.74 4926 504 2515 37.13 48.10
AC-YT-2003-36 (L) 72.80 53.07 51.12 90.70 72.09 58.14 27.20 46.93 48.88 9.30 2791 41.86
AC-YT-2003-33 (Ls) 79.75 58.66 50.04 89.51 78.86 36.34 20.25 41.34 49.96 10.49 21.14 43.66
AC-YT-2003-15 (Le) 95.73 79.66 63.02 90.67 80.00 77.33 4217 20.34 3698 | 933 20.00 22.67
AC-YT-2003-10(L2) 78.97 68.87 55.19 80.84 71.66 59.04 21.03 3113 44 81 19.16 28.34 40.96
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The date in Table 3 showed that there were highly significant differences
among cultivars and lines in gelatinization temperature (G.T).

Giza 177 (var. 1), GZ 1368-S-5-4 (L;). AC-YT-2003-6 (L,) and AC-YT-
2003-41 (L:) produced the highest values of (G.T), while Sakha 104 (var. 3),
Gaori (var. 4) and AC-YT1-2003-15 (L) gave the lowest one in both seasons
(Table 3).

Data reported that highly significant interaction was observed among factors
tested in this trait in both seasons.

Salt tolerance characters
The salinity index (S1) values for grain yield and reduction grain yield % are
presented in Table 4.

The data indicate that grain yield reduced under saline condition. given low
SI. The varieties and lines GZ1368-S-5-4 (L), Giza 178 (var. 2). Sakha 104 (var.
3), AC-YT-2003-6 (L,) and AC-YT-2003-15 (L) had the highest salinity index
(SI) values for grain yield under 2000 ppm, 4000 ppm and 6000 ppm n 2004
season, while in 2005 season the highest salinity index (SI) values were obtained
by Sakha 104 (var. 3), AC-YT-2003-36 (L,) and AC-YT-2003-15 (L¢) under
2000, 4000 and 6000 ppm (Table 4). These varieties which had the highest value
of salinity index (SI). had low reduction % value in both seasons. This indicated
that low reduction correlated with high salinity index for grain yield. These
varieties reflected good salt tolerance potential. so. it could be used as a donor in
a breeding program. Similar results was also obtained by Lee ¢t af. (1990), El-
Mowafy (1994) and Soltan (2006).
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