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Abstract

Two field experiments were carried out at Al-Khadmia, Kafr El-
Sheikh Governorate, during the two growing seasons of 1988 and 1989
to study the effect of five nitrogen levels (0, 20, 40, 60 and 80 kg N/
fed.) and-three times of application (1/2 of N in dry soil + 1/2 of N at
20 days "AT", 1/2 of N at 20 days "AT" + 1/2 of N at "PI" and 1/3 of
N at 20 days "AT" + 2/3 of N at "PI") on yield and nitrogen uptake of
two rice varieties namely Giza 181 and Giza 175. The results could be
summarized as follows:

In both seasons, Giza 181 exceeded Giza 175 in grain yield,
straw yield, nitrogen uptake, nitrogen efficiency % and nitrogen recov-
ery. Adding nitrogen as 1/2 of N in dry soil + 1/2 of N at 20 days "AT"
significantly increased grain yield, straw yield,nitrogen uptake, nitrogen
efficiency % and nitrogen recovery. Also, nitrogen levels increased grain
yield, straw yield and total nitrogen uptake, while nitrogen efficiency %
and nitrogen recovery tended to decrease with increasing N-levels.

The interaction between rice varieties and time of N-application
significantly affected grain yield. Giza 181 recorded the highest grain
yield when nitrogen was added as 1/2 of N in dry soil + 1/2 of N at 20
days "AT". Also, adding 60 kg N/fed. in two equal portions, 1/2 of N at
20 days "AT" + 1/2 of N at "PI" for Giza 181 obtained the highest value
of total N-uptake. On the other hand, Giza 181 gave the highest grain
yield by adding 60 kg N/fed. as 1/2 of N in dry soil + 1/2 of N at 20
days "AT".
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INTRODUCTION

In Egyptian agriculture, rice is a crop of great economic significance as a
food-crop. The use of an optimum N-level in an optimum time of application, is one of
the most important factors that limit productivity of rice varieties. Dalel et al.
(1985) showed that adding nitrogen in 4 splits increased paddy yield from 8.57 to
9.38 t/ha, also, N-applied in 3 equal split dressings at puddling or 7 days after
transplanting "DAT" and at 21 and 42 DAT, gave highest yields. Bhuiyan et al.
(1988) found that application of urea in 3 splits (1/3 initial tillering + 1/3 rapid til-
lering + 1/3 5-7 days before panicle initiation) gave the highest grain yield (4.6 t/
ha), N-efficiency 22.6 kg grain/kg N and N-recovery 31.5 than other 2 application
times (1/2 basal + 1/2 maximum tillering) and (1/3 basal + 1/3 initial tillering +
1/3 5-7 days before panicle). Hamissa et al. (1986) reported that nitrogen content
of rice increased as nitrogen level increased up to 9 kg N/ha (40 kg N/fed.) for most
rice varieties. IRRl (1987a) found that optimum nitrogen rate for most rice varie-
ties was between 60 and 90 kg N/ha, beyond 90 kg N/ha, yield decreased. Also,
Leilah and El-Kalla (1989), Nour (1989) and Singh et al. (1989) found that increas-
ing nitrogen rate up 60 kg N/fed. Significantly increased rice grain yield, straw
yield and N-uptake by rice plant.

The present investigation was planned to study the effect of timing and level
of nitrogen on yield and nitrogen uptake of rice plants.

MATERIALS AND METHODS

Two field experiments were carried out at El-Khadmia, Kafr El-Sheik Govern-
orate during the two summer seasons of 1988 and 1989 to study the effect of 3
timing of N-application as (1/2 of N in dry soil + 1/2 of N at 20 days after trans-
planting "AT", 1/2 of N at "AT" + 1/2 of N at panicle initiation "PI" and 1/3 of N at
"AT" + 2/3 of N at "PI") and 5 levels from N-fertilizers namely (0, 20, 40, 60 and
50 Kg N/fed.) were added as urea (46% N) on yield and nitrogen uptake of two rice
cultivars namely Giza 175 and Giza 181. The calcium monophosphate (15.0% P,0cg)
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was added before the flooding immediately at rate of 100 kg/fed. Irrigation and in-
ter culture operations were given whenever necessary. The experiment was laid out
in split-split design with 4 replicates. Some soil ‘chemical and physical properties
are given in Table 1. At harvest, the plants were collected together for yield deter-
mination:

1. Grain and straw yield (ton/fed.)

2. Harvest Index (HI)

3. Total nitrogen uptake (kg N/fed.)

4. Nitrogen efficiency % (kg rice/kg N applied)
5. Nitrogen recovery%.

Total N, available NH4 and available NO3 were determined according to Page
(1982). Available P was determined using Olsen's method (Jackson 1967). Available
K was determined using EEL flame photometer (Jackson 1967).

Table 1. Some chemical and physical properties of the experimental soils.

Seasons
Properties
1988 1989
Mechanical analysis
Sand % 12.50 12.20
Silt % 31.20 31.50
Clay % 56.30 55.30
Soil texture Heavy clay
Chemical analysis
E.C. mmoh/cm at 25°C 1.80 1.70
Organic matter content 1.52 1.53
Calcium carbonate % 1.32 1.34
Soil pH (1:2.5) 8.30 8.10
Total N ppm 360.00 434.00
Available NH4 ppm 1.90 2.10
Available NO3 ppm 18.30 17.20
Available P ppm 19.10 18.60
Available K 310.00 350.00
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Data were subjected to analysis of variance according to the procedure out
lined by Gomez and Gomez (1984). The treatment means were compared by the new
L.S.D. of Waller and Duncan (1969).

RESULTS AND DISCUSSION

1. Grain yield (ton/fed.):

Data in Table 2 indicate that, in the two seasons, the highest grain yield was
obtained with cultivar Giza 181, while the lowest one was found with Giza 175. The
superiority of Giza 181 in grain yield might be attributed to its superiority in the
most yield components. These results were in agreement with those obtained by Is-
mail (1989) who reported that a significant difference in grain yield was detected
among the different rice varieties. On the other hand, adding nitrogen in equal por-
tions (172 of N in dry soil + 1/2 of N at 20 days "AT") gave the highest grain yield
while adding 1/3 of N at 20 days "AT" + 2/3 of N at "PI" gave the lowest one. This
may be attributed to the fact that application of nitrogen in the early growth stage
of rice stimulates growth and tillering and hence increased grain yield, (Leila and El-
Kalla 1989).

In both seasons, there was a significant increase in grain yield with increasing
nitrogen level up to 60 kg N/fed. This may be due to the increase in most of yield
components by increasing nitrogen level up to 60 kg N/fed., Hamissa et al. (1987).
On the other hand, further incremental level (80 kg N/fed.) reduced the rice grain
yield compared with 60 kg N/fed.

Data in Table 3 reveal that, the interaction between time and level of nitrogen
fertilization had a significant effect on rice grain yield, the highest grain yield was
obtained with 60 kg N/fed. when added as 1/2 of N in dry soil + 1/2 of N at 20 days
"AT". The previous results are in harmony with those obtained by Abruna (1984).

2. Straw yield (ton/fed.):

In both seasons data in Table 2 show that, there was a significant difference
between the two rice varieties in straw yield, Giza 181 produced 2.86 tons/fed.
while Giza 175 produced 2.71 tons/fed. On the other hand, straw yield was highly
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significant affected by the time of nitrogen application. The highest straw yield was
obtained by adding nitrogen in two equal portions (1/2 of N in dry soil + 1/2 of N at
20 days "AT") while, the lowest one was found by adding nitrogen as (1/3 of N at
20 days "AT" + 2/3 of N at "PI"). Similar findings were reported by Niae (1987).
On the other hand, straw yield significantly responded to the increase in N-level up
to 60 kg N/fed. The further incremental level (80 kg N/fed.) reduced rice straw
yield as compared with 60 kg N/fed. The increase in straw yield by raising N-level
may be due to the increase in plant height and number of tillers/mz, Nour (1989).

Data in Table 3 show in both seasons that; straw yield was significantly af-
fected by the interaction between time and levels of N-fertilization. The highest
straw yield was recorded by 60 kg N/fed. added in two equal portions, 1/2 of N in
dry soil + 172 of N at 20 days "AT". Similar results were reported by Hamissa et al.
(1986).

3. Harvest index:

Data in Table 2 indicate in both seasons that insignificant differences were
found between the two rice varieties and harvest index. Again, timing of N-
application had insignificant effect on harvest index. On the other hand, N-levels had
a significant effect on harvest index in the second season only. Similar results were
found by Aly et al. (1986).

4. Total nitrogen uptake (kg N/fed.):

Data in Table 2 show that, total nitrogen uptake was significantly influenced
by the two rice varieties, Giza 181 utilized 56.75 kg N/fed., while Giza 175 utilized
48.94 kg N/fed. over the two seasons. Data also reveal that, total nitrogen uptake
was significantly affected by the time of N-application. The highest N-uptake values
were found with adding nitrogen as 1/2 of N in dry soil + 1/2 of N at 20 days "AT",
while the lowest ones were found with adding nitrogen as 1/3 of N at 20 days "AT"
+ 2/3 of N at "PI", over two seasons.

Total nitrogen uptake was significantly affected by N-level in both seasons.
There was a significant increase in total N-uptake with increasing N-levels up to 60
kg N/fed. These results are in harmony with those obtained by Singh et al. (1989).
On the other hand, the further incremental level (80 kg N/fed.) slightly reduced N-
uptake (Table 2). The interaction between N-levels and time of its application had a
significant effect on total nitrogen uptake in the two seasons (Table 3).
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Table 3. Interaction effect between nitrogen level and time of appliation on grain
yield, straw yield, total nitrogen uptake, N-efficiency and N-recovery
through 1988 and 1989 seasons.

Nitrogen levels (kg N/fed.) L.S.D.
Time
of N-
character Season | applica- 00 20 40 60 80 5% 1%
tion
T 172} 285 3.50| 3.62| 3.38
1988 T 1.73| 245 2.68| 3.29| 3.08] 0.19 | 0.21
T3 1.69| 224 241| 2.56| 2.65
Grain yield
ton/fed. T 1.66| 281 3.52| 3.82| 3.27
1989 T, 1.60] 231 285| 3.26| 3.12| 0.21 0.29
T3 1.55). 2.18]" 236} 275| 2.73
T 1.81| 294 3.54 3.67| 3.50
1988 T, 181 2.51| 2.80| 3.52| 3.33] 0.20 | 0.27
T3 1.92| 2370 237| 2.58| 2.62
Straw yield
ton/fed. T 1.82) 299 3.61| 3.77| 3.44
1989 T, 1.73] 2.55 2.96| 3.46| 3.29| 0.15| 0.20
T3 1.74| 247 260 2.77| 284
T 30.50| 49.64] 62.81| 66.69| 64.47
1988 T 31.66| 45.02| 51.42| 65.84| 62.19| 3.53 | 4.69
Total nitrogen T3 30.59| 43.46| 49.66| 54.24| 58.28
uptake kg N/fed.
Tq 30.50( 48.90| 61.81]| 63.10| 65.90
1989 T, 30.22| 43.75| 55.06| 66.65| 66.13| 2.09 | 2.77
T3 29.16| 43.79| 48.56| 61.78| 58.76
L 56.30] 44.50| 31.70| 20.70
1988 T, 35.80] 23.60f 25.80| 16.90| 6.38 [ 8.48
T3 27.50] 17.90| 14.40|111.90
N-efficiency %
T 27.60| 46.30| 31.70| 20.10
1989 T, 35.20] 31.10| 27.60{ 18.90] 3.08 | 4.10
T3 31.60] 20.30| 20.00{ 14.70
T 98.20] 86.80| 62.34| 45.44
1988 T, 64.32] 55.00] 60.79| 41.30| 11.87 | 15.79
Ty 82.24] 55.86| 44.30| 37.97
N-recovery %
T 98.90| 75.90| 63.20| 44.18
1989 T, 85.04| 86.40| 63.45] 49.19| 8.47 | 11.26
T3 89.40] 55.93| 53.28| 46.72

T, =1/2 of Niin dry soil before transplanting + 1/2 of N at 20 days after transplanting "AT".
T2 =1/2 of N at 20 days "AT" + 1/2 of N at panicle initiation "PI".
T3 =1/3 of N at 20 days "AT" + 2/3 of N at "PI".
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Data in Table 4 show that, N-uptake was significantly affected by the interac-
tion between rice varieties, N-levels and time of N-application. The highest total N-
uptake was obtained with treatments having a combination of Giza 181 fertilized by
60 to 80 kg N/fed. added at T1 or T2. Giza 175 gave the similar response, in both
seasons.

5. Nitrogen efficiency (kg rice / kg N):

Data in Table 2 indicate that, the two rice varieties did not differ in N-
efficiency in both seasons. Meanwhile, Giza 181 surpassed Giza 175 in N-efficiency
in the two seasons. Data also, show that the time of N-application had a significant
effect on N-efficiency. The highest value of N-efficiency was found by adding 1/2 of
N in dry soil + 1/2 of N at 20 days "AT", while the lowest one was by adding 1/3 of
N at 20 days at "AT" + 2/3 of N at "PI", over both seasons. Increasing N-level up to
80 kg N/fed. significantly decreased the N-efficiency in both seasons.

Data in Table 3 show that, N-efficiency was significantly affected by the in-
teraction between N-level and time of N-application. Adding 80 kg N/fed. as 1/3 of
N at 20 days "AT" + 2/3 of N at "PI" obtained the lowest N-efficiency value, but,
the highest one was obtained by adding 20 kg N/fed. as 1/2 of N in dry soil + 1/2 of N
at 20 days "AT".

6. Nitrogen recovery percentage:

Data in Table 2 show that, N-recovery percentage significantly differed in the
two rice varieties in 1988 season only, while Giza 175 recovered 62.14%, over
both seasons. Also, data indicate that N-recovery % was significantly affected by
time of N-application, the highest N-recovery % was obtained by the first nitrogen
treatment (1/2 of N in dry soil + 1/2 of N at 20 days "AT") while, the lowest one
was obtained by the treatment (1/3 of N at 20 days "AT" + 2/3 of N at "PI") over
both seasons. On the other hand, N-recovery was % significantly decreased by in-
creasing N-level up to 80 kg N/fed.

Data in Tables 3 show that, the interaction between N-level and time of N-
application had highly significant effect on N-recovery %. N-recovery gave its max-
imum value from the plot having 20 kg N/fed. added as 1/2 of N in dry soil + 1/2 of N
at 20 days "AT", while the lowest one was obtained from the plots that included 80
kg N/fed. as 1/3 of N at 20 days "AT" + 2/3 of N at "PI".
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