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ABSTRACT

Two field experiments were conducted in the two seasons of 2005 and 2006
at the experimental farm of El Sirw Agriculture Research Station, Dammeitta, Egypt
to study the response of some inbred and hybrid rice varieties (Sk 2034H ,Sk2025H
.Sk2058H ,Giza 177.Giza 178 and Sakha 104) to various nitrogen levels ( 0, 60, 120,
180and 240 kg N /ha }.The experimental soil was clay with ECe levels of 7.89 and
8.25dS m™ in 2005 and 2006 seasons respectively. The growth yield attributes,
yield and nitrogen- use efficiencies of the tested rice vareties under the
aforementioned nitrogen levels were determined. The fested rice varieties showed
great variation in their growth ,yield attributing characters and grain and straw yields
as well as their nitrogen use efficiencies . Hybrid rice variety of Sk2034H surpassed
other tested rice varielies while the worst one was the salt sensitive varety Giza 177.
Hybrid rice variety SK2034H had higher nitrogen—use efficiency than inbreeds, except
physiclogical efficiency index of absorbed nitrogen {PIEN) where, its highest value
was given by Giza 177

Increasing nitrogen levels significantly improved growth ,yield attributes and
grain and straw yields. Furthermore, each unil increase in nitrogen levels led to
significant increase in growth, vield attributing characters and yield of rice. The
maximum grain yield was produced with the addition of 240 kg N/ ha. The nitrogen
uptake , nitrogen use efficiency (NUE), apparent recovery (%) and physiological
efficiency index of absorbed nitrogen (PEIN) were significantly higher at lower
nitrogen level and decreased significantly with increasing N levels . The response of
the investigated inbred and hybrid rice varieties to nitrogen levels significantly vared .
The most rice varieties significantly responded to nitrogen up to 180 kg N/ ha. The
inbred rice varieties Giza 177 and Sakha 104 significantly responded to nitrogen level
up to 240 kg N/ha.

Keywords: Rice, nitrogen, growth, yield attributes, yield, nitrogen uptake, NUE,
apparent recovery , PIEN.

INTRODUCTION

Rice occupies a pivotal position in the food security system in Egypt ,
particularly under poor quality water and soil .Increasing rice productivity
under saline soil is one way for elevating rice production in Egypt. Hybrid rice
was found to be more suitable for rice growing under such conditions ,where
it showed higher heterosis over inbred under saline soil. For getting higher
grain yield and nitrogen—use efficiency, proper nitrogen rate is the most
import agronomic practice. Hybrid rice possesses higher physiological
efficiencies due to its vigorous root system, greater sink size ,larger leaf are
index (LAI) during grain filling and wider adaptability to varied environment
with such saline soil (Yang et al.,1998). Chandrasekhari et al .(2001), Singh
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.(2002), Gautam. (2004) ,have reported significantly better growth
performance of hybrids than conventional vaneties, particularly LAI, dry mater
at heading and grain filling, plant height and panicle length .Niu et al.( 2001)
Bhanumathy et al .(2003), Patil et al. (2003), Gautam (2004) and Abou
Khalifa. (2005) emphasized the superority of rice hybrid over inbred one in
panicle number/ plant, filled grains/ panicle, fertility percentage, panicie
weight, 1000-grain weight, straw yield, grain yield and harvest index. Zayed.
(1997 and 2002) found variation between rice varieties under saline soil
conditions. Yang et al .(1999) ,Kumar.(et &/ 2002) and Singh .(2002) stated
that rice hybrids had higher N uptake and nitrogen use efficiencies than those
of inbred rice.

Nitrogen is a constitute of all protein and non protein components in
rice. It is associated with green color of leaves, photosynthetic activity,
vegetative 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). Yadav et al. (2002), Gautam. (2004) and
Zayed et al .( 2005b) stated that increasing nitrogen level up to 165 or 225 kg
N/ha significantly increased rice growth ;LAl, dry matter plant height ,number
of tillers/plant and panicle length. However, Zayed et al.(2005b) clanfied that
continuous increase in nitrogen level significantly delayed heading date of
rice crop. Increasing nitrogen rate pronounced raised the main yield
components .of rice ,panicle numbers/ plant ,grains/ panicle, panicle weight,
1000-grain weight, grain and straw yields; and harvest index
(Balasubramanian., 2002, Singh., 2002, Meena et a/, 2003, Shivay and
Singh., 2003, Gautam., 2004, and Zayed et &/, 2005b). Meena et a.(2002)
and Shivay and Singh.(2003) stated that increasing nitrogen uptake with
increasing nitrogen rate, while the nitrogen use efficiencies shoed the
opposite trend . Subbiah et a/( 2001) found that ProAgro 6201 recorded
higher growth ,yield attributes and yield with adding 200 kg N /ha ,while in
DRRH1 and ADHR2 hybrids, the increase nitrogen level over 150 kg N/ ha
didn't increase grain yield significantly. Dubey and Bisen .(1989) reported that
the interaction of nitrogen levels and varieties for N uptake was significant .

Thereby, the current study aimed to find out the response of some
hybrid and inbred rice varieties to elevated nitrogen fertilizer levels to improve
rice production under saline soil environments .

MATERIALS AND METHODS

Two field experiments were conducted during the two seasons of 2005
and 2006 at the research farm of El ~Sirw Agricultural Research Station ,
Dammietta , Agricultural Research Center ,Egypt. The soil was clay ,having
ECe of 7.89 and 8.25dS m™, pH, 8.2 & 8.15, Na*', 46 & 50, Ca'?+ Mg*?=31
& 29, K'', 0.32 &0.31 and the anions were as follows; HCo" =8.08 6.7,CI=35
& 40 and So,?23.5 & 25.6 meg L™ in 2005 & 2006 season, respectively. The
totai Kjedahl, N, 0.028% and 0.026 % and 13 & 12, 250 & 240 available P
and K in 2005 and 2006 season, respectively. The treatments comprised the
response of three hybrid rice varieties, Viz, Sk2034H, Sk2025H & Sk2058H
and three inbred rice varieties Viz; Giza 177, Giza 178 and Sakha 104 to five
nitrogen rates namely ; 0,60, 120, 180 and 240 Kg N/ ha.
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The experiment was laid out in split plot design, keeping rice varieties
in the main plots and the nitrogen levels in the subplots, with four replications.
Seedling of 30 days of rice varieties were transplanted with 3 seedlings/hill on
May, 30. Whereas the sowing was done on April, 30. Nitrogen treatments
were imposed in 4 equal doses 15 days after transplanting (DAT), mid-
tillering stage, panicle initiation, and end of booting stages associated with
each variety as recommended under saline soil and hybrid rice. All plots were
given 50 kg P;Os/ haand 57 K;Of ha. The piot area was 10 m?. At heading,
ten hills from each plot were taken to estimate the dry mater and leaf area
index (LAI. Days from sowing to heading was also estimated. At harvest,
panicles of ten hills for each plot were counted to determine the panicle
numbers/m? and also, plant height was measured. Ten main panicies from
each subplot were packed to the laboratory to determine panicle length (cm)
filed and unfilled grains/ panicle, and panicle and 1000-grain weights. Plants
of the six inner rows of each subplots were harvested, dried, threshed and
then grain and straw yields were determined at 14 % moisture content and
converted into t /ha. Dried grain and straw subsamples were analyzed for
Kjeldahls, Nitrogen uptake ( kg /ha ) was estimatzd as grain and straw and
total (grain and straw) was estimated as product of N content and plant yield
{grain, straw and total). Different estimates on N efficiencies were made by
using the following calculation ;

Apparent recovery % =N uptake in restied plots{ kg hal-N upiake in he control (Ka ha)
Amountof N applied (kg/ ha)

Physiological efficiency index of absorbed nitrogen (PEIN)of the
treatments was calculated as the ratio of kg grain produced t kg of nitrogen
absorbed in the above ground dry matter at harvest  isfan 1990) .

Grain produced (Kg/ ha)
PEIN=

N absorbed in above dry matter at harvest (kg/ ha)

Data of each season were imposed to the statistical analysis
according to the statistical analysis of split plot design and differences among
treatments means of the studied traits were judged by LSD at P <0.05% level
of significance according to Gomez and Gomez (1984).

RESULTS AND DISCUSSIONS

Rice growth

Data in Table 1 show the varietal differences detected in the growth of
the tested rice varieties involving hybnd and inbred ones in both seasons . It
seems that Sk2034H surpassed the other investigated varieties regarding dry
matter production and leaf area index (LAl), while Giza 178 (elite salt tolerant
rice variety) came in the second order in dry matter and LAl Giza 177 (salt
sensitive variety) had the minimum values of dry mater and LAl Couple
hybrid varieties of Sk2025H and Sk2058H didn't induce any increment in their
dry matte and LAl over Giza 178 that might prove their sensitive for saline
stress, Sakha 104 had the tallest plant. Giza 177 gave shortest plants and
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period to heading, while Sk2025H gave the longest pericd to heading. The
tallest plant produced by Sakha 104 followed by Sk2025H. Among hybrid
varieties, Sk2058H showed the shortest period to heading. High seedling
vigor and good growth with optimum dry matter and LAl are associated with
salt tolerance and higher grain yield of any hybrid or inbred variety under
saline soil .Similar data have been reported by Yang et al .(1998),
Chandrasekhar et al. (2001}, Singh. (2002), Zayed. (2002),Gautam. (2004)
and Zayed ot al . (2005a).

Nitrogen treatments significantly influenced the growth dry matter, LAl
and plant height of rice in the study seasons (Table 1). The measured growth
parameters significantly responded to nitrogen up to 240 kg/ha and there was
progressive improvements on growth of rice. This could owing to low
available N status of the soil and ion imbalance under saline soil
Furthermore, nitrogen application could ameliorate the undesirable effect of
salts where, it encourages extensive root growth, large leaf area , more dry
matter production and considerable net photosynthesis. It was observed that
increasing nitrogen level up to 240 kg N/ ha significantly retarded heading. As
seen in Table 1 non of nitrogen application shortened heading date, under
salt stress. Zayed et al.{ 2005b) claimed that both low nitrogen availability
and salt stress accelerate the heading and shortened the vegetative peniod
and consequently led to less dry mater production at pre-heading and
resulted in low grain yield .

Table {1): Dry matter glm’, leaf area index {LAl), heading date and plant
height cm of some hybrid and inbred rice varieties as affected
by nitrogen levels under saline soil.

Traits|Dry matter g/ m LAl Heading date | Plant height
Treatments 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006

Varieties
Sk 2034H 1302 | 1308 | 5.12 | 516 | 97.8 | 98.2 | 107.4 | 1059
Sk 2025H 1147 | 1135 | 412 | 4.48 | 100.0 | 99.4 | 103.9 | 105.1
Sk 2058H 1093 | 1102 | 442 | 4686 | 920 | 92.7 | 111.9| 1065
Gizal?7 745 733 | 346 | 3.72 ( 906 | 914 | 935 | 98.7
Giza 178 1217 | 1205 | 4.77 | 4.74 | 954 | 964 | 97.9 | 1029
Sakha104 1138 | 1122 | 3.78 | 4.07 | 98.0 | 98.8 [ 1144 | 1089
LS Do o5 39.0 442 | 023 | 0.22 14 | 083 | 34 31
N.levels (kg/ha)
0 883 820 | 297 | 317 | 934 | 928 | 944 | 968

60 1051 | 1008 | 353 | 364 | 947 | 939 | 992 | 101.1
120 1138 | 1127 | 413 | 438 | 956 | 959 | 104.5 | 1059
180 1208 | 1237 | 511 | 521 | 97.5 | 97.5 | 1087 | 108.8
240 1256 | 1311 | 566 | 599 | 99.4 | 99.4 | 117.8 | 110.7
1SDoos 30 | 25 | 0413|012 | 04 | 04 | 14 | 14
Interaction - » | = | « | Ns | Ns| Ns | NS

The current results are in a good harmony with those cited by Yadav et
al.(2002) , Meena et a/.( 2003) Gautam .(2004) and Zayed et al.( 2005b ).

Considering the interaction effect, the interaction between the
evaluated rice varieties {hybrid /inbred) and nitrogen levels had significant
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effects on dry matter and LAl in both season (Table 2). The best combination
was SK2034H and higher nitrogen level of 240 kg N/ ha in which they gave
the maximum values of dry matter and LAl in both seasons . It was
recognized that most cultivars significantly responded to nitrogen application
up to 180 kg N/ha regarding their dry matter production particularly the
hybrids ,Sk2058H ,Sk2025H ,and inbred ones, Giza 178 and Sakha 104 .The
combination of Giza 177 and zero nitrogen addition was the worst and
produced the lowest values of dry matter and LAl .Interestingly , Giza 177
significantly responded to nitrogen application up to 240 kg N/ ha indicating
that increasing nitrogen fertilizer might be enhancing salinity withstanding
.Similar findings have been reported by Subbiah et al. ( 2001).

Yield attributing traits

Table (2): Dry matter, LAl and filled grains /panicle as influenced by the
interaction between rice varieties and nitrogen levels during

2005 and 2006
Varieties Nlevels |dry matter g/ m* LA Filled grains
(kg/ha) | 2005 | 2006 | 2005 | 2006 | 2005 | 2006
0 10263 | 1038.3 | 3.18 | 3.20 | 109.0 | 1058
S 2034H 60 12170 | 12270 | 395 | 385 | 1287 | 1298
120 13263 | 13370 | 4588 | 503 | 1357 | 138.0
180 14220 (14370 | 651 | 6.74 | 1465 | 148.0
240 15220 | 14928 | 7.06 | 601 | 1425 | 147.0
0 883.80 | 846.30 | 3.02 | 322 | 101.0 | 101.0
60 1072.0 { 1012.8 | 3.48 | 362 | 1200 1105
Sk 2025H 120 11863 | 11410 | 417 | 451 | 133.0 | 119.0
180 12740 [ 1313.3 | 465 | 526 | 1425 | 144.0
240 13210 | 13593 | 526 | 581 | 138.7 | 139.8
0 887.5 | 7200 | 3.26 | 343 | 960 | 91.50
60 1037.0 | 9730 | 368 | 381 | 1143 | 1115
Sk 2058H 120 11122 [ 1137.3 | 415 | 226 | 1310 | 1240
180 12080 | 12030 | 530 | 529 | 139.0 | 134.0
240 1223.0 | 1387.0 | 5.79 | 6.53 | 1455 | 1440
0 553.75 | 523.50 | 2.43 | 261 | 73.0 | 688
60 686.30 | 6658 | 292 | 314 | 880 @795
Gizal77 120 7438 | 74650 | 330 | 371 | 990 | 940
180 806.0 | 817.8 | 401 | 418 | 1140 | 1113
240 940.0 | 911.50 | 464 | 497 | 1277 | 12800
0 987.5 | 802.30 | 322 | 357 1 1050 | 1053
60 1168.8 | 11403 | 3584 | 399 | 1161 | 119.5
Giza178 120 12625 | 12743 | 455 | 463 | 127.0 | 120.0
180 1341.0 | 1335.0 | 590 | 510 | 143.2 | 145.0
240 1328.0 | 1384.0 | 638 | 6.43 | 134.0 | 145.0
0 971.0 | 9000 | 272 | 287 | 997 | 973
60 11250 | 1028.0 | 332 | 342 | 111.0 | 1118
Sakha104 120 1200.3 | 1126.0 | 3.75 | 410 | 120.7 | 122.3
180 12013 | 12280 | 428 | 469 | 131.0 | 1208
240 1205.0 { 1331.8 | 483 | 528 | 134.0 | 1355
LSD0.05 738 | 623 | 032 | 029 | 127 1 110
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Data documented in Tables 3 & 4 clarify that the various tested
varieties greatly varied in their yield attributing traits, panicle numbers, panicle
length, number of filled and unfilled grains/panicle, panicle weight and 1000-
grain weight in both seasons. The hybrid variety Sk2034H showed its
superiority over other hybrid and inbred ones in panicle numbers, number of
filled grains and panicle weight. In addition, Sk2034H recorded the lowest
values of unfilled grains that prove its relevance to saline soil because the
salts mainly affected the grain filling and fertility . The longest panicle was
produced by Giza 178 in the first season and Sk2025H in the second season
and they were at a par in their panicle length . Coming to the 1000- grain
weight ,Sakha104 exerted the heaviest 1000-grain weight while the lightest
1000-grain weight produced by Giza 178. Couple rice varieties of $k2034H
and Giza 178 were at the same level of significance in their 1000—grain
weight in both seasons (Table 4) .The values of unfilled grains /panicle
recorded by SK2058H followed by Giza 177. As seen here, the hybrid
Sk2034H confirmed its superiority in early growth resulting in high dry matter
and LAl ,which led to great improving in the main yield component s,. i. e.
panicle number filled grains/ panicle and panicle weight resulted in high grain
yield. The varietal differences were observed among the elite hybrid and
inbred rices in their yield attributing traits by several researchers, among then
Niu et al. (2001) ,Bhanumathy et a/ .(2003) Patil et al .(2003) ,Gautam .(2004)
and abou khalifa .(2005) .

Table (3):Panicle numbers /ill, panicle length cm filled grains /panicle
and unfilled grains /panicie of some hybrid and inbred rice
varieties as affected by nitrogen levels under saline soil
during 2005 and 2006 seasons

Traits Panicle Panicle Filled grains Unfilled grains/
No./ hill length Ipanicle panicle.
Treatments 2005 | 2006 | 2005 | 2006 | 2005 2006 2005 2006

arieties
Sk 2034H 16.99 | 16.27 | 2212 | 22.43 | 132,70 | 13430 | 17.36 17.21
Sk 2025H 1440 | 1388 | 21.50 | 21.39 | 126.85 | 128.86 | 29.70 21.52
Sk 2058H 13.84 | 1349 | 21.38 | 21.33 | 123.55 | 121.00 | 3546 38.60
Giza177 10.63 | 11.37 | 19.71 | 19.52 | 100.56 | 96.31 2430 22.43
Giza 178 1528 | 14.62 | 2285 | 21.74 | 12470 | 12880 | 2290 18.60
Sakha104 15.00 | 1416 | 2252 | 21.04 | 119.20 | 119.32 | 19.92 18.16
LSDg.0s 1.68 0.84 1.03 0.54 8.25 5.00 3.09 5.10
N. levels (kg/ha)
0 10.80 | 10.70 | 19.20 | 19.33 97.3 9542 | 37.13 31.00

60 1311 | 1257 | 20.95 | 2045 | 113.00 | 110.08 | 30.39 23.00
120 14.80 | 13.95 | 22.08 | 21.27 | 12375 | 121.58 | 23.33 19.00
180 16.50 | 1558 | 2289 | 2219 | 136.00 | 13546 | 1583 17.58
240 17.30 | 17.04 | 2328 | 22.81 | 137.00 | 139.88 | 23.27 21.33
L SDyg0s 0.61 0..963 0.24 0.22 3.50 5.20 2.71 4.51
Interaction NS - NS NS - - NS NS

Regarding nitrogen levels impact, nitrogen fertilizer treatments had
significant and positive impact on yield attributes in both seasons (Tables 3
&4). Increasing nitrogen level up to 240 kg N/ha significantly increased
panicle numbers/ hill, panicle length and weight and 1000 grain weight
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season in 2006, while up to 180 kg/ ha for number of filled grains/panicle.
However, increasing nitrogen rates up to 180 kg/ha pronounced reduced
number of filled grains /panicle, but the higher nitrogen rate of 240 kg N/ha
failed to decrease number of unfilled grains/ panicle .Couple nitrogen rates of
60 and 240 kg N/ha were comparable in unfilled grain numbers. The
treatment of zero nitrogen application recoded the lowest values of yield
attributes, except unfilled grains where it gave the maximum value of it. The
obtained improvement in yield attribute as a result of increasing nitrogen
fertilizer might be due to the increased accumulation of photosynthesis from
source to sink and during grain filling as well as delaying leaf senescence
under salt stress. That might be due to stimulate the vigorous growth
superficial roots, increased the synthesis of cytokinins (mainly Zeatian) in
roots, and delayed the appearance of the absesic acid (ABA) peak in both
leaves and filling grains .High ratio of Zeatian /ABA enhanced the synthesis
of RNA ,which resulted in protein synthesis for carbon assimilation and
transportation (Yang and Sun., 1992) .The present findings are in good
accordance with the results of Balasubramanian.{2002), Singh. (2002),
Meena et a/. (2003) ,Shivay and Singh .(2003), Gautam. (2004) and Zayed et
al (2005b).

Tabie {4): Panicle weight {g ),1000 grain weight {g ), grain yield t/ha and
straw yield t /ha of some inbred and hybrid rice varieties as
affected by nitrogen levels during 2005 and 2006 seasons .

Panicle 1000-grian wt(g)| grain yield t/ | Straw yield t/
Ll'raitz’. weight(g) ha ha
Treatments 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006
Varieties

Sk 2034H 392 | 396 ) 2173 | 2076 | 652 | 671 ) 799 | 8.15
Sk 2025H 3.47 | 337 | 2249 | 2162 | 5.08 { 542 | 6.14 | 6.44
Sk 2058H 345 | 318 | 23.78 | 2348 | 469 | 529 | 665 | 7.03
Giza177 296 | 229 | 2518 | 2516 | 385 | 408 | 4.57 | 4.91
Giza 178 351 | 338 | 2114 | 2075 | 564 | 6.03 | 696 | 7.39
Sakha104 340 | 319 | 2730 2590 | 542 | 569 | 6.26 | 6.59

LSDoos 034 | 018 | 0.9 0.33 049 | 046 | 0.45 | 0.39
N. levels kg/ha
0 248 | 215 | 22.05| 21.29 | 358 | 3.82 14974 524
80 316 | 266 | 2281 21.99 | 466 | 494 | 5720 | 599
120 366 | 325 | 2347 ) 2295 | 534 | 561 | 565 | 6.73
180 396 | 384 2455 2377 | 613 (646 | 639 | 7.79
240 410 | 425 | 2457 | 2464 | 6.38 | 6.71 | 7.43 8.07
i SD0.0s 015 | 015 | 0.54 0.19 016 | 014 | 0.16 | 0.15
interaction NS - “ - . - NS NS

The interaction between rice varieties and nitrogen levels had a
significant effect on panicle numbers /hill in 2006 season (Table 5) .The
combination of Sk2034H and higher nitrogen level of 240 kg N /ha gave the
maximum values of panicle numbers /hill without any significant differences
with those produced by the same variety under nitrogen rate of 180 kg ha™ .
The lowest values of panicle numbers hill 'was obtained when Giza 177 was
grown without nitrogen application .
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Table (5): Panicle numbers/ hill of rice as affected by the interaction
between rice varieties and nitrogen levels during 2006

season
. Nitrogen levels

Varisties ) %0 120 180 | 240
SK 2034H 1225 | 1530 | 1623 | 1840 | 19.18
Sk 2025H 1113 | 126 | 1370 | 1535 | 16563
Sk 2058H 1053 | 1183 | 1288 | 1550 | 16.73

Gizal77 723 | 950 | 1183 | 1328 | 1503
Giza178 1203 | 13.38 | 1458 | 1567 | 17.48
Sakha104 1101 | 1280 | 1451 | 1527 | 17.21

L.5Doos 0.97 ]

The interaction between rice varieties and nitrogen levels had a
significant effect on panicle weight in 2006 season (Table 6). The heaviest
panicle weight was produced by Sk2034H when it received 180kg N/ ha with
out any significant differences with those of Sk2025H under the nitrogen level
of 240 kg N/ ha. The panicle weight of Sk2034H recoded marked reduction
under the higher nitrogen level of 240 kg N /ha. The lightest panicle weight
was obtained by the combination of Giza 177 and zero nitrogen application.
Thereby, The nitrogen level of 180 kg N/ ha was found to be efficient to
improve the panicle weight of both rice varieties Sk2034H (the best hybrid)
and Giza 178 (High yielding inbred variety-and salt tolerant one). Meanwhile,
the rest varieties need to increase nitrogen level up to 240 kg Ntha for
improving their panicle weight. The interaction between nitrogen levels and
rice varieties had a significant effect on 1000- grain weight in both seasons
(Table 7). The heaviest 1000- grain weight was produced by Sakha 104 when
fertilized by 180and 240 kg N/ha in 2005 and 2006 seasons ,respectively.

The combination of Giza 178 and Zero nitrogen level gave the lightest
1000- grain weight without significant differences with those obtained by
Sk2034H under non nitrogen application .Subbiah et &/, (2001) came to
similar findings .

Table (6): Panicle weight (g) of rice as affected by the interaction
between rice varieties and nitrogen levels during 2006

season _
Varieties Nitrogen levels
0 50 120 180 | 240
Sk 2034H 2.71 | 3.50 2.03 483 | 4.75
Sk 2025H 238 | 2.85 3.29 3.92 | 4.40
Sk 2058H 207 | 2.59 3.05 356 | 4.65
Giza177 135 | 1.84 2.37 276 | 317
Giza178 230 | 285 3.51 408 | 4.18
Sakha104 207 | 234 | 328 3.92 | 4.34
LSDoos 0.35
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Table (7): One thousand grain weight (g), grain yield (t /ha)and N uptake
(kg/ha) of rice as affected by the interaction between rice
varieties and nitrogen levels during 2005 and 2006 seasons

N. level | 1000- grain Grain yield t/ha N Uptake

Varieties kg/ha | 2008 | 2006 | 2005 | 2006 | 2005 | 2006
0 1083 | 1036 | 453 | 448 | 6561 | 66.74

60 2071 | 2003 | 568 | 608 | 89.07 | 88.15
Sk 2034H 120 2166 | 2058 | 833 | 671 | 9859 | 101.60
180 2257 | 2160 | 797 | 813 | 11524 | 11820
240 2210 | 2203 | 813 | 818 | 124.05 | 128.80

o 2303 | 2028 | 374 | 400 | 48.86 | 41.49

80 2163 | 2083 | 489 | 513 | 6873 | 61.77

Sk 2025H 120 2218 | 2168 | 519 | 544 | 7731 | 7838
180 2203 | 2245 | 580 | 621 | 8103 | 89.76
240 2270 | 2308 | 588 | 623 | 9514 | 10244

0 2148 | 2155 | 334 | 446 | 5343 | 4244

80 2284 | 2193 | 420 | 473 | 7315 | 6240

Sk 2028H 120 2303 | 2283 | 483 | 539 | 8178 | 7187
180 2478 | 2123 | sa1 | 573 | 9075 | 87.30

240 2540 | 2688 | 566 | 616 | 101.25 | 96.98

) 2290 | 2348 | 217 | 244 | 3235 | 28.11

80 2433 | 2465 | 347 | 336 | 4860 | 40.89

Gizal77 120 2564 | 2560 | 397 | 414 | 5090 | 5320
180 2653 | 2583 | 470 | 483 | 7269 | 6430

240 2720 | 2600 | 526 | 566 | 84.06 | 7530

0 1663 | 1923 | 422 | 439 | 5435 | 38.33

60 2033 | 1996 | 529 | 542 | 7280 | 7310

Giza178 120 7t48 | 2069 | 608 | 618 | 8566 | 86.50
180 2221 | 2173 | 681 | 718 | 101.25 | 94.90
240 2208 | 2218 | 851 | 891 | 11472 | 101.42

) 2563 | 2400 | 347 | 379 | 4827 | 5041

60 2706 | 2475 | 476 | 501 | 67.47 | 6388

Sakha104 120 2760 | 2630 | 564 | 58 | 7647 | 7530
180 2830 | 2681 | 639 | 666 | 8873 | 8530

a0 2793 | 2764 | 683 | 715 | 9770 | 9574

1SD0.05 136 | 050 | 040 | 034 | 385 | 438

Yield:

Regarding performance of rice varieties under saline soil, the tested
rice varieties considerably varied in their grain and straw yields in both
seasons (Table 4). It was observed that Sk2034H recorded higher heterosis
in the grain yield in the years of study over others involving hybrid and inbred
rice varieties .That was also fact with those of straw in both seasons .Based
on the current finding Sk2034H hybrid variety confirm it salinity tolerance
more than Giza178 and Sakha104 (salt toierant Egyptian varieties). Giza 177
proved its inferiority under saline soil in this study whereas, it gave the iowest
values of grain and straw yields .Giza 178 and Sakha 104 rice varieties were
comparable in their performance under such condition considering the grain
yield. Also, couple hybrid varieties (Sk2025H and SK2058H ) were at par in
this issue and they didn't achieve any vyield increase over the best
commercial varieties, Giaz178 and Sakha 104 .As previously detected
Sk2034H showed better growth and optimum main yield components led to
higher grain yield. Yang et al . (1999), Kumar et al . (2002), Singh .(2002),
Zayed .(2002), Bhanumathy et al. ( 2003), Gautam. (2004) and Abou Khalifa.
{2005) have reported similar findings .
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There was a significant increase in grain yield of rice with increase in
nitrogen levels (Table 4). The response of grain yield to nitrogen was linear
up to 240 kg N/ ha significantly higher grain yield at the highest level of
nitrogen was obtained ,might be owing to better N uptake leading to greater
dry matter production and its translocation to the sink .Increased panicle
numbers /hill ,panicle length filled grains /panicle and grain weight were
mainly responsible for the increased yield at this level of nitrogen.

Also , the observable linear increasing of grain yield with increasing
nitrogen level up to the higher jevel of 240kg N /ha might be attributes to the
low nitrogen availability happened by ion imbalance and uptake under saline
conditions. The straw yield also significantly increased with increasing level of
nitrogen during both years .Vigorous growth ( plant height ) with the increase
in nitrogen level resulted higher straw yield . These findings confirm the
results of yadav et a/ . (2002), Singh et a/ .{2002) ,Meena ef al . (2003) ,
Shivey and Singh. (2003) , Gautam. (2004) and Zayed et a/ .(2005b)

The interaction between rice varieties (inbred ‘hybrids) and nitrogen
levels had a significant effect on grain yield in both seasons. The highest
grain yield was obtained by Sk2034H hybrid variety when it fertilized by
nitrogen level of 240 kg N/ha without any significant differences with those
produced by the same hybrid under 180 kg N /ha. The rest hybrids showed
the same trend .Giza 177 and Sakha 104 significantly responded to nitrogen
up to 240 kg N/ha that could be recommended for them under saline soil.
Interestingly, Giza 178 gave its maximum grain yield when received 180 kg
N/ha angd their grain yield insignificantly decreased at 240kg N / ha. Subbiah
et al . (2001) also reported similar results .

Table (8): N uptake (kg N /ha), nitrogen use efficiency (NUE) kg rice /kg
N ,apparent recovery (%) and physiological efficiency index
of absorbed nitrogen (PEIN) of some inbred and hybrid rice

varieties as affected by nitrogen levels during 2005 & 2006

raits N uptake kg /ha NUE apparent recovery % PEIN
reatments 2005 2006 2005 | 2006 2005 2006 2005 | 2006
Varisties
Sk 2034H 98.51 | 100.70 | 17.31 | 1965 | 29.82 29.60 64.69 | 66.24
Sk 2025H 74.21 7477 | 1258 | 13.22 | 24.19 29.28 71.00174.30
Sk 2058H 80.10 7219 | 1155 1195 | 2395 26.14 66.76 | 70.43
Gizal77 59.50 5234 | 1456 | 1405 | 2266 20.01 75.62 | 79.56
Giza178 85.96 7885 | 13.82) 1494 | 2685 21.40 70.66 | 73.38
Sakhat04 75.67 7413 | 16.28 | 17.10 | 25.19 20.16 73.68 | 77.11
L.SDqos : 5.95 2.95 282 | 280 4.46 3.15 NS | 6.29
iN. levels kg/ha
0 5049 | 47.92 76.51 | 80.88
60 69.95 | 6501 | 17.19 | 18.81 | 3206 28.37 73.02|75.82
120 79.89 77.79 | 14.29 | 1489 | 24.74 2499 | 69.38 7226
180 92,60 89.09 | 1435 | 14.74 | 2336 23.08 68.87 | 71.61
240 102,82 | 100.09 | 1135 | 1218 | 2163 2129 |64.00 6717
LSDg s 1.52 1.79 1.25 | 1.23 1.38 1.19 4.14 | .28
(Interaction - - NS NS NS NS NS | NS
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N Uptake and nitrogen use efficiencies

The tested rice varieties, (inbred/hybrids) significantly varied in their N
uptake, nitrogen use efficiency (NUE), apparent recovery %, and
physiological efficiency index of absorbed nitrogen (PIEN) in the two
seasons, except PIEN in the first season (Table 8). Sk2034H gave the
highest values of N uptake followed by Giza 178 while the lowest value of it
was produced by Giza 177. Also, Sk2034H gave the maximum value of
NUE without significant differences with those produced by Sakha104 in the
years of study. On the other side , the lowest value of NUE was exerted by
Sk2058H. Sk2034H recorded the highest value of apparent recovery %
without any significant differences with those given by Giza 178 in the first
season and SK2025H in the second season while the lowest value of
apparent recovery % was recorded by Giza 177 in both years. On contrary,
Giza 177 recorded the highest vaiue of PEIN, while SK2034H recorded the
minimum value of it. Thereby, it is hypothesized that the higher nitrogen
uptake and efficiency in the best hybrid rice resulted from higher root
absorption potential, greater capacity, and more efficient translocation of N
and their positive interactions (Yang et al,, 1999, Meena ef a/ .,2003 and
Shivay and Singh .,2003) .

Coming to nitrogen fertilizer treatments, the total uptake of nitrogen by
rice plants significantly increased with increasing nitrogen rate up to 240 kg
N/ ha owing to production of higher amount of biomass. The highest nitrogen
level recorded the maximum N uptake and significantly higher than the other
teveis of N (Table 8). However, nitrogen levels had significant effect on NUE
,apparent N recovery % and PEIN (Table 8). Agronomic NUE ,apparent N
recovery % and PEIN significantly declined as N applied to rice owing to
higher N losses due to subjecting to leaching and denitrification losses . The
lowest values of all above mentioned traits were produced by adding the
highest nitrogen level (240 kg /ha). Similar findings have been reported by
Shivay and Singh.{ 2003) .

The interaction between rice varieties (inbred /hybrids) and nitrogen
levels had significant effect on N uptake in the both years of study (Table 7).
Sk2034H gave the highest values of N uptake when it received the higher
nitrogen level (240 kg N/ ha). On the other hand, Giza 177 recorded the
minimum value of N uptake when it received Zero N level . Dubey and Bisen
.(1989) reported significantly interaction of nitrogen levels and rice varieties
for total nitrogen uptake . .

Form going discussion Sk2034H hybrid rice variety could be
recommended for saline soil or saline water and poor quality irrigation water
with nitrogen level of 180 kg ha™ .In this issue Giza 178 occupied the second
order with 180 kg N /ha. The other two hybrids are not recommended under
such conditions and Giza 177 is too.
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