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EFFECT OF FOLIAR APPLICATION OF UREA ON YIELD
AND SEED QUALITY OF SOME RICE VARIETIES GROWN IN
SALINITY SOILS.
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ABSTRACT

Two field experiments were carried out in salinity soils at Tag El-Eiz,
Agricultural Research Station, Dakahlia Governorate, Egypt, during the two
successive growing seasons 2000 and 2001. This investigation aimed to study the
effect of time of foliar application of urea 20% (at panicle, at panicle+10 days and at
panicle+ 20 days) on yield and seed quality of some rice varieties (Giza 177, Giza178
and Sakha 101) in salinity soils conditions. The results indicated that rice variety Giza
178 gave the highest value of panicle length, no. of panicleslmz, panicle weight, no.
and weight of grains/panicle, germination percentage and plumule length(cm) in the
first season and no. of panicles/mz. no. of grains/panicle, grain yield and germination
percentage in the second season. While Sakha 101 gave the highest value of 1000-
grain weight, grain yield, protein percentage, root length and seedling dry weight in
the first season and plant height, panicle length and weight, grain weight/panicle,
1000-grain weight, straw yield, germination percentage, plumule length and seedling
dry weight in the second season. On the other hand, Giza 177 gave the lowest value
in all characters except carbohydrate percentage and seedling dry weight in the first
season and carbohydrate percentage and plumule length in the second one. Foliar
application| of urea at panicle gave the highest value of grain yield, germination
percentage and s eedling dry weight in both seasons. The interaction b etween rice
varieties x application time of urea spraying 20 % was not significant in all characters
except of grain weightpanicle, straw yield and carbohydrate percentage in the first
season.

INTRODUCTION

Rice (Oryza sativa, L.) is one of the most important cereal crops in
Egypt. There is great need to improve its yield anc quality. In this connection,
El-Mowafy (1994) found that significant differences among cultivars regarding
to Na, K uptake and N a/K ratio. Abd Alla (1996) observed that some rice
varieties produced higher grain yield and number of panicles:’m2 than other
varieties grown in the same field. Abd El-Rahman et al (1996) and Zayed
(1997) investigated the productivity of some rice cultivars under saline soils.
They observed highly significant differences among these cultivers in plant
height, number of panicles/hill, panicle length and weight, 1000-grain weight,
grain and straw yields. Some cultivars were sait tolerant while, other cultivars
were salt sensitive. El-Kady and Abd El-Wahab (1999) evaluated three rice
cultivars. They found that Giza 178 gave the highest values as to number of
panicleslmz, number of grains/panicle, and head rice. While Giza181 gave
the highest values of leaf area index, dry matter content, N uptake and grain
yield. Sakha 101 produced the tallest plants and heavier 1000-grain weight.
Sehly et al. (2001) evaluated some rice cultivars. They reported highly
significant differences among the studied cultivars in grain yield and K and N
contents. Proper fertilizer is recognized as one of the effective factors.
Nitrogen is an essential element for plant growth and a constituent of all
proteins and protoplasm. Frank (1967) found that urea improves the
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permeability of the cuticle which, turn favours mineral diffusion applied to the
foliar. De et al. (1971), applied 17.8 kg N/ha as 20% urea spraying solution
and obtained an increase of 15% in paddy yield over the un-sprayed control.
Gupta et al. (1975) reported that applied 120 kg N/ha to rice cultivar IR 28
either fully through soil or as 50%through soil and the rest as successive
foliar sprays of 5%urea solution. The latter treatment gave higher grain
number/panicle, productive tillers/ plant and greater paddy yield. Fanyan and
Yakoviev (1977) found that the foliar application of 20% of the rate of nitrogen
to rice at the milk to wax ripe stage increased paddy yields by about 800
kg/ha and improved grain quality. Stefan and Stefan (1990) revealed that the
rice yield increased with increasing liquid N fertilizer through foliar. Mandal et
al. (1991) applied up to 200 kg N/ha as 100% s oil a pplication, 50% s oil +
50% foliar application or 75% soil +25% foliar. They reported that plant
height, number of panicles/m?, straw yield and grain yield were greatest when
75% of N was applied to soil and the rest through foliar. Taha et al. (1992)
found that foliar nitrogen of urea significantly increased rice grain and straw
yield as well as their attributes as compared with the control. Badole and
Narkhede (1999) found that the growth and yield of rice increased
significantly with the application of 50, 50 and 50 kg/ha (N:P:K) as a basal
rate and foliar spray of urea (2%) at grain filling growth stage.

The present work was designed to investigate the effect of urea
spraying at different times of application on yield and seed quality of some
rice varieties grown in salinity soils.

MATERIALS AND METHODS

These experiments were carried out during the two growing seasons
of 2000 and 2001 at Tag EI-Eiz Agricultural Research Station, Dakahlia
Governorate to study the effect of foliar application of urea on yield and seed
quality of some rice varieties in salinity scils conductions. Each experiment
includes twelve treatments and a split-plot design with four replicates was
used. The rice varieties (Giza177, Giza178 and Sakha 101) were randomly
distributed in the main plots, while time of foliar application of urea at panicle
stage (65 days after sowing) , at panicle+10 days and at panicle + 20 days)
distributed in the sub-plots. The concentration of liquid urea was 20 %. The
soil texture of the experimental farm was loam soils. Mechanical and
chemical analysis of the two soils are presented in Table (1). The field was
ploughed and calcium super phosphate (15.5 %P,0s) was incorporated in the
soil during tillage operation at the rate of 30 kgP,0s/ fad. Nitrogen fertilizer in
the form of urea 46.5 % was added at a rate of 25 kg N/fad after 15 days from
sowing. Each sub-plot was 5 m long and 3 m wide. Rice seeds were sown on
12" June in both seasons attherate of 6 Okg/fad. W eeds w ere ¢ hemically
controlled by using satern with the rate of 1.500 litter/ fad, was incorporate in
10 kg sand and sowing after seven days from seed sown. At harvest, ten
plants were chosen at random from the center of each plot to study the
following characters, plant height (cm), panicle length (cm), panicle weight (g)
number of grains/panicle, grain weight/panicle (g) and 1000-grain weight (g).
From center each plot, tillers of one square meter were calculated to
determine number of panicle/m®. Plants of each plot were harvested and
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threshed; grain and straw yield were weighted in kilogram and converted to
ton/fad. Grain crude protein: N-content was determined according to Kjeldahl
methods of A. O. A. C. (1970). The nitrogen content then multiplied by the
factor of 5.95 to estimate the crude protein in the milled grains. Carbohydrate
was estimated according to Dubious and Gilles methods (1956). Standard
germination test (SGT): Four replicates (100 seed) were germinated on
moistened paper towels at 25 C for 10 days (AOSA.1981). The plumule and
root length| of 10 randomly selected normal seedlings was measured and
mean seedling dry weight was determined (AOSA.1983). All data were
statistically analysed according to Gomez and Gomez (1983).

Table (1) : Mechanical and chemical analysis of soils used in 2000 and
2001 seasons

Seasons
Variables 2000 2001
Mechanical analysis :
Sand % 48.2 46.2
Silt % 42.6 43.6
Clay % 9.2 gl
CaCO3 3.90 2.60
Soll texture Loam Loam
Chemical analysis :
Organic matter 3.51 1.73
Available N (FPM) 21 17.5
Available P (PPM) 61.9 36.9
Available K (PPM) 256 300
Soil reaction pH (1:2.5) 1.5 7.6
EC Ds/m1 5.2 4.8
RESULTS AND DISCUSSION

1-Rice varieties:

Data presented in Tables (2), (3) and (4) show that the three varieties
were differ significantly in all characters except for grain yield in the first
season. The varietzv Giza 178 gave the highest value of panicle length (cm),
no. of panicles/m?, panicle weight (g), no. and weight of grains/panicle,
germination percentage and plumule length (cm) in the first season and no. of
panicleslmz, no. of grains/panicle, grain yield (ton/fad.) and germination
percentage in the second season, while Sakha 101 gave the highest value of
plant height (cm), 1000-grain weight (g), grain yield ( ton/fad.), protein
percentage, root length and seedling dry weight (g) in the first season as well
as plant height (cm), panicle length (cm), panicle weight (g), grain weight (g)/
panicle, 1000-grain weight (g), straw yield (ton/fad), germination percentage,
plumule length (cm) and seedling dry weight (g) in the second season. On the
other hand, variety Giza 177 gave the lowest value in all characters except
carbohydrate percentage and seedling dry weight (g) in the first season and
carbohydrate percentage and plumule length (cm) in the second season. The
differences between the three rice varieties may be due to the differences in
genetic make up of these varieties. These results are in harmony with those
obtained by El-Mowafy(1994), Abd Alla (1996) and Abd El-Rahman et al.
(1996).
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2-Time of foliar application:

Data in Tables (2), (3) and (4) show that the effect of time of urea
foliar application (20%) was significantly affected on all characters in both
seasons. Non foliar (control) gave the highest value of carbohydrate
percentage in both seasons a nd root | ength (cm) in the first s eason. w hile
foliar spray of urea at p anicle stage gave the h ighest v alue of plant height
(cm), panicie length (cm), no. of panicleslmz, panicle weight (g), grain weight
(g)/panicle, no. of grains/panicle, grain yield (ton/fad), germination percentage
and seedling dry weight (g) in both seasons. As well as 1000-grain weight (g)
and plumule length (cm) in the first season and straw yield (ton/fad) in the
second one as compared with other treatments. On the other hand foliar
application of urea (20%) at panicle + 10 days gave the highest value of
straw yield (ton/fad) in the first season and 1000-grain weight (g), protein
percentage and root length (cm) in the second season. The last foliar spray of
urea at panicle +20 days gave the highest value of protein percentage in the
first season and plumule length (cm) in the second season. These results
may be due to urea foliar spray increases cell permeability and the effect of
urea on the metabolic activity in the leaves of plants. Similar results were
obtained by De et al. (1971), Fanyan and Yakovley (1977) and Taha et al.

(1992).

3-The interactions:

Data in Tables (5),(6)and(7) revealed that the interaction between
rice varieties X time of application of urea spraying (20%) show no significant
effect on all characters in this study except of grain weight (g)/panicle, straw
yield (ton/fad) and carbohydrate percentage in the first season. Similar results
were obtained by El-Kady and Abd El-Wahab (1999) and Sehly et al. (2001).

Table (5): The interaction effect between rice varieties and time of urea
foliar application on grain weight/ panicle (g) in 2000

season.
! Time of foliar application
Rice varieties ) At panicle + | At panicle
Control At panicle
10 days + 20 days
1-Giza 177 2.15 2.52 2.54 2.50
2-Giza178 2.41 2.08 2.64 207
3-Sakha 101 2.58 2.82 2.52 2.37
L.S.D.at5% 0.32
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Table (6): The interaction effect between rice varieties and time of urea
foliar application on straw yield (ton/fad) in 2000 season.
Time of foliar application

t
[ Rice varieties Control i At panicle | At panicle | At panicle
+10 days | +20days
1-Giza 177 2.65 3.09 3.64 2.82
2-Gizal78 3.67 3.97 3.95 4.90
3-Sakha 101 3.38 3.90 | 3.97 3.00 ]
L.S.D.at5% 0.97
tion effect between rice varieties and time of urea

Table (7): The interac
foliar application on carbohydrate % in 2000 season.

Time of foliar application

Rice varieties At panicle + | At panicle
Control At panicle
10 days + 20 days
1-Giza 177 66.14 6713 63.47 62.09
2-Giza178 69.20 56.07 59.60 57.45
3-Sakha 101 70.69 46.98 57.84 59.17
L.S.D.at5% 2.70
RECOMMENDATION

It can be recommended that sowing Giza 178 or Sakha 101 and foliar
application of urea at panicle stage gave the highest values for yield and yield

quality under saline soil conditions.
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