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Abstract

Two field experiments were conducted under salt affected soil at
EI-Sirw Agricultural Research Station Farm, Damietta, Egypt, during 1995
and 1996 growing seasons through Rice Salinity Program to study the
performance of three rice varieties, Sakha 101, Sakha102 and Giza 178,
as affected by four nitrogen levels; 0.50, 100 and 150 Kg N/ha. The
ECe and the pH of the experimental site were 9.7 ds/m2 and 8, respec-
tively.

The main results of the investigation could be summarized as follows:

- Giza 178 produced the highest panicle length, number of filled grains/
panicle numer of panicles/m2 as well as grain and straw yields, while
Sakha 102 produced the tallest plants, the heaviest 1000-grain, the
shortest panicle, and the lowest number of filled grains/panicle, num-
ber of panicles/m2, panicle weight as well as grain and straw yields.
Sakha 101 produced the highest panicle weight..

- Increasing nitrogen levels from 0 to 150 kg N/ha resulted in a continu-
ous in plant height, panicle length, number of filled grains/panicle,
number of filled grains/panicle, number of panicles/m2, panicle weight,
1000-grain weight, as well as grain and straw yields.

- The interaction between varieties and levels of applied Nitrogen had a
significant effect on number of filled grains/panicle, pancile weight,
1000-grain weight as well as grain and straw yields.

INTRODUCTION

Soil salinity is a major problem in many rice producing areas of the world.
In coastal and northern parts of the Delta in Egypt, it is common practice to plant
rice as a reclamation crop in salt affected soils which are irrigated with water of
variable quality and lack adequate drainage facilities. Poor quality water and in-
adequate drainage facilities contribute largely to the salinity problém in rice pad-
dies. Suppression of plant growth under saline conditions may either be due to os-
motic pressure reduction in nutrient availability or to specific ion effect.
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Rice varieties with improved salt tolerant planted in salt-affected area is of
great significance to increase the level of production. Rice is considered as a very
sensitive (De Datta, 1972) to moderately sensitive (Maas and Hoffman, 1977) crop
to salinity. Rice varieties differ significantly in grain yield and its attributes under
salt affected areas (Abd El-Rahman et al., 1988). Rahman (1985) investigated the
behavior of four rice varieties (IR 747, P3C26, Zhulian and PP6R at three N levels
(0, 2 and 4 g (NH4)o Soy/pot). The data showed that the application of N significant-
ly increased grain yield and plant height. Yield increase in IR 747 and P3C26 varie-
ties was due to the increased number of grains/panicle, while in the other two va-
rieties it was due to grain size. Abd El-Rahman et al. (1986) reported that the grain
yield and number of grains/panicle, while in the other two varieties it was due to
grain size. Abd EI-Rahman et al. (1986) reported that the grain yield and number of
panicles/m2responded to N up to 96 kg/ha, while the straw yield responded up to
144 kg N/ha, but panicle weight and 1000-grain weight responded only to 48 kg N/
ha. De Datta et al (1987) reported that increasing N level increased plant height,
panicle number, panicle lenght and panicle weight. Singh et al. (1989) applied five N
levels (0, 29, 58, 87 and 116 kg N/ha) in partially reclaimed saline soil and that the
grain yield increased by increasing N level. Mandal et al, (1991) applied 0-200 kg
N-ha. the data showed that plant height and grain yield increased with increasing the
level of N up to 150 kg/ha, while number of panicles/m2 and straw yield increased
with increasing the level of N up to 200 kg/ha. Sundar singh et al. (1995) studied
the response of two rice varieties (CO37 and CO41) to water management and nit
rogen level (75, 100 and 125 kg N/ha), and found that grain yield was higher in
CO37 than CO41 and increased with increasing nitrogen rate. Abd El-Rahman et al.
(1996) studied three spacing and four N levels (0.50, 100 and 150- kg N/ha) on two
rice varieties (Giza 178 and GZ 1368) under saline soil conditions. They pointed out

* that Giza 178 out-yielded GZ 1368. Raising nitrogen fertilizer level up to the highest
dose (150 kg N/ha) was associated with marked increases in all the studied traits,
except panicle length for Giza 178.

The present investigation was directed mainly to study the response of three
new released rice varieties to four levles of nitrogen under saline soil conditions.

MATERIALS AND METHODS

In two successive seasons. 1995 and 1996 two field experiments were con-
ducted under salt affected soil at EI-Sirw Agricultural Research Station Farm. Da-
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mieetta, Egypt. The investigation was directed to study the response of three rice
varieties, namely Giza 178, Sakha 101 and Sakha 102 to four levels nitrogen (0,
50, 100 and 150 kg N/ha). The experiments were laid out following split plot design
with five replications. The rice varieties were randomly arranged in the main plots,
while the sub plots received the nitrogen levels treatments. The plot size was 10 m2
(2.0 x 5.0 m). Soil chemical analysis of the experimental site revealed the follow-
ing: ph=8, ECe=9.7 ds2/n, cation meg/L were : Na+=47, Ca*+ + Mg** =31 and K =
0.34 and the anions meg/L were: CO, *= 1.0, CL-=45 and S0,4--=31 and the content
of N was (29 ppm). The previous crop was clover in both seasons. Nitrogen in the
form of urea (46% N) was applied as per treatment in two equal doses, 1/2 at 20
days after transplanting and the rest at panicle initiation. The other cultural practic-
es were conducted following the recommendations for transplanted rice.

At harvest, Plants of ten guarded hills were taken for estimating the folléwing
characters:
1. Plant height
. Panicle length
. Number of panicles/m2
. Number of filled grains/panicle
. 1000-grain weight

DA N

. Panicle weight

The plants in the inner six square meters of each subplot were harvested, la-
beled and transported to the threshing floor for air drying. Five days later the plants
were threshed and the grains weight was recorded and adjusted to 14% moisture
content. Grain and straw yields were experessed in tons/hectare.

The data were subjected to statistical analysis of variance for each season
and combined analysis was performed over seasons. The differences among averag-
es of the studied traits were judged withs the least significant differences (LSD) at
5% level of significance (Gomes and Gomes, 1984).

RESULTS AND DISCUSSION

The combined analysis of variance for 1995 and 1996 seasons and means of
rice grain yield and its major components showing the effects of rice varieties and
nitrogen levels are show in Table 1. The effects of variety x nitrogen levels inter-
action are given in Table 2. The imprortant findings are as follows:
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1. Varietal differences:

The three tested varieties significantly differed in plant height, panicle length,
number of filled grains/panicle, number of panicle weight, 1000-grain weight,
straw yield, as well as grain yield. Giza 178 produced the longest panicle (21.4 cm)
and the highest number of filled grains/panicle (131.5) number of panicles/m2
(450), grain yield (6.55 tha) as well as straw yield (8.6 t/ha). Sakha 102 pro-
duced the tallest plants (98.3 cm), the heaviest 1000-grains {27.7 g), the shortest
panicle (20.5 cm) and the lowest number of filled grains/panicle (105), number of
panicles/m2 (395), panicle weight (2.9g), grain yield (5.9) and straw yield (7.6 t/
ha). Sakha 101 was inferior in plant height and superior only in panicle weight (3.2
g). Differential performance for the tested varieties under salinity. Similar results
were also reported by Rahman (1985), Abd El-Ramman et al., (1988) and Abd El-
Rahman et al. (19986).

2. Nitrogen levels effects :

Highly significant differences were observed in the effect of nitrogen level on
plant height, panicle length, number of panicles/m2, number of filled grains/panicle,
panicle weight, 1000-grain weight, grain and straw yields (tha). it is clear that in-
creasing nitrogen level from 0 to 150 kg N/ha was accompanied by continuous in-
crease in plant height from 86.4 to 93.7 cm, panicle length from 19.4 to 22.3 m,
number pf panicles/m2 from 332.5 to 470, number of filled grains/panicle from
103.3 to 128.3, panicle weight from 2.7 to 3.4g, 1000-grain weight from 24.0 to
26.3 g, straw yield from 6.8 to 8.8 t/ha and grain field from 5.0 to 6.9 tha. It is
interesting to mention that the increase in nitrogen level from 0 to 50, 100 and 150
g N/ha resulted in grain yield increases of 1.3, 1.6 and 1.9 tha, representing 26,
32 and 38% over the un-fertilized plots. Singh et al. (1989), Mandel et al. (1991)
and Abd El-Rahman et al. (1996) reported similar increases in grain yield and most
of its attributes due to the increases in level of applied nitrogen.

Interaction of varieties X nitrogen levels effects:

Means of number of filled grains/panicle, panicle weight, 1000-grain weight
(g), as well as grain and straw yields (tha) as influenced by varieties X N levels
interaction are listed in Table (2).

Results in Table (2) show that when 150 kg N/ha was applied Giza 178 pro-
duced the highest number of filled grains/panicle, grain and straw yield (t/ha) while
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Sakha 101 produced the heaviest panicles and Sakha 102 produced the highest 1000-
grain weight. But when no nitrogen was applied, Sakha 102 produced the lowest
number of filled grains/panicle, panicle weight, grain and straw yields (t/ha), and
Giza 178 produced the lowest 1000-grain weight. Similar results of differential va-
rietal response to nitrogenous fertilization level were also observed by Mandal et al.
(1991); Sundar Singh et al. (1995) and Abd Ei-Rahman et al. (1996).

It is interesting to mention while presenting the previous data that Giza 178
produced the highest grain yield when any of the tested nitrogenous fertilizer level
was applied. The differential varietal response to nitrogenous fertilization may be
due to the differences in genetical mak up of the tested varieties. In addition the ap-
plication of 150 Kg N/ha could be recommended under saline soil condition when the
new released rice varieties were introduced.

Table 2. Rice grain yield and attributes affected by varieties X N levels interaction
under salt affected conditions (combined analysis of 1995 and 1996 seasons)

Main effects No. filled Panicle | 1000 slrea’g‘ Straw yield
i i i rain
Varieties | N level (%) grains/panicle | weight g wgight g T/ha T/ha
0 % 25 270 484 6.66
50 102 29 274 6.10 7.70
cz3379 100 111 31 278 622 804
150 17 32 286 634 810
0 105 29 260 5.10 6.80
50 113 30 2638 6.22 823
624596 | 19 120 34 282 | 646 848
150 - 123 35 272 6.78 888
0 116 27 190 5.08 698
) 50 129 3.1 200 6.60 885
Giza 178 100 136 32 208 7.06 896
150 144 33 220 7.44 941
LSD 0.05
13 006 05 007 024
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