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Abstract

Two field experiments were conducted during the two seasons
1988 and 1989 at El-Khadmia, Kafr El-Sheikh to study the effect of tim-
ing and levels of nitrogen fertilization on the grain quality characters of
two rice cultivars, Giza 175 and Giza 181. The main results obtained can
be summerized as follows:-

In both seasons Giza 181 surpassed Giza 175 in most of the
grain quality characters. Time of N-application had a significant effect on
the studied traits.

Crude protein content and head rice% increased, while hulling%
and milling% tended to decrease by increasing N-levels. On the other
hand, the different interactions were significant with respect to the
studied traits.

INTRODUCTION

Increasing nitrogen efficiency through the use of an optimum N-level at an op-
timum time of application, is one of the most important factors that limits produc-
tivity of rice varieties. Ismail (1989) found that the modern high tillering and short-
stature rice cultivar, Giza 181 was the highest yielder compared with the tall tradi-
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tional one, Giza 172 which was the lowest yielder. Leilah and El-Kalla (1989) and Is-
mail (1989) found that increasing N-level up to 60 kg N/fed. significantly increased
-

rice grain yield and most of its components.

The present investigation aimed to study the effect of rice varieties, time of

N-application and N-levels on the grain quality characters.

MATERIALS AND METHODS

Two field experiments were carried out at El-Khadmia, Kafr El-Sheikh during
two summer seasons (1988 and 1989) to study the effect of 3 times of N-
application (1/2 of N in dry soil before transplanting "BT" + 1/2 of N at 20 days af-
ter transplanting "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 N-levels (0, 20, 40, 60 and 80 kg N/fed.) on
grain quality characters of two rice varieties namely Giza 181 and Giza 175. The
calcium monphosphate (15.0% PZOS) was added before the flooding, immediatly at
the rate of 100 kg/fed. Nitrogen as urea (46% N) was added according to the previ-
ously mentioned timing and levels of N-application. Irrigation and other culture oper-
ation were given whenever necessary. Some soil physical and chemical properties
are given in Table 1. The experiment was laid out in a split-split design with 4 repli-
cates. At the time of harvest the following characters were measured:-

1- Hulling percentage
2- Milling percentage
3- Grain crude protein
4- Head rice percentage

Data were subjected to analysis of variance according to the procedure out-
lined by Gomez and Gomez (1984). Treatment means were compared by the New
L.S.D. of Waller and Duncan (1969).
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Table1. Some soil chemical and physical properties of the experimental soil.
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Seasons
Properties e s
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 NH, ppm 1.90 Z10
Available NO, ppm 18.30 17.20
Available P ppm 19.10 18.60
Available K 310.00 350.00

RESULTS AND DISCUSSION

Data in Table 2 reveal that hulling % significantly differed by the two rice va-

rieties, this variation may be due to the difference between the hull weight of the

two varieties. On the other hand, the highest hulling % was obtained by adding 1/3
of N at 20 days "AT" + 2/3 of N at " PI", while application of 1/2 N at 20 days
"AT"+ 1/2 of N at "PI" recorded the lowest one in both seasons. Data also show

that, raising nitrogen levels up to 80 kg N/fed. significatly reduced hulling%. These
results agree with those obtained by Badawi (1982) and Ismail (1989).
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The interaction between rice varieties and time of N-application had a signifi-
cant effect on hulling%, over both seasons, adding 1/3 of N at 20 days "AT"+ 2/3
of N at "PI" to Giza 181 recorded the highest hulling % values, while the lowest ones
were obtained with applying 1/2 of N at 20 days "AT" + 1/2 of N at " PI" for Giza
175, Table 3. Also, data in Table 4. show that, hulling % was significantly affected
by the interaction between rice varieties and N-levels. Applying 80 Kg N/fed. to
Giza 181 recorded the highest hulling %, while the lowest one was obtained from ap-
plying 40 kg N/fed. to Giza 175.

Data in Table 5 reveal that, hulling percentage was significantly affected by
the interaction between N-levels and time of N-application.

Adding 80 kg N/fed. as 1/2 of N in dry soil+1/2 of N at 20 days "AT" reco-
reded the lowest hulling % values in both seasons.

Data in Table 2 reveal that, milling % was not affected by the two rice varie-
ties, on the other hand it was significantly affected by time of N-application. The
highest milling % values were obtained by adding nitrogen as 1/2 of N in dry soil +
1/2 of N at 20 days "AT", while adding nitrogen as 1/2 of N at 20 days "AT"+ 1/2
of N at "PI" produced the lowest ones over both seasons. Data in Table 2 also show
that, milling % value was significantly decreased by increaseing N-levels, these
results are in harmony with those obtained by Badawi (1982).

Milling % was significantly affected by the interaction between rice varieties
and either time of N-application or N-levels. The highest milling % was obtained with
treatment of N-application as (1/2 of N in dry soil + 1/2 of N at 20 days "AT"),
while the lowest one was recorded with treatment of N-application as (1/2 of N at
20 days "AT" + 1/2 of N at " PI" ) over both seasons. On the other hand, the highest
milling % was obtained from unfertilized Giza 175 rice plants, while the lowest one
was obtained from Giza 175 rice plants when treated with 80 kg N/fed. (Tables
3&4).

Data in Tale 5 show that, the milling % values were significantly affected by
the interaction between time of N-application and N-levels, the lowest milling% was
obtained 80 kg N/fed. as (1/2 of N at 20 days "AT" + 1/2 of N at " PI".

Regarding the grain protein content, data in Table 2 indicate that, the two rice
varieties, Giza 181 and Giza 175 significantly differed in grain protein content, Giza
181 recoreded the higher grain protein content than Giza 175 over both seasons. On
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the other hand, the highest protein content was obtained by applying N as (1/3 of N
at 20 days " AT" + 2/3 of N at "PI"), while the lowest one was recorded with (1/2
of N in dry soil+1/2 of N at 20 days "AT" treatment. On the other hand, grain pro-
tein content significantly increased by increasing N-levels. These results are in
agreement with the findings obtained by El-Kalla et a/ (1988), Ismail (1989) and Si-
ngh et al (1989).

Data in Table 2 also reveal that there are no significant differences between
the two rice varieties in head rice%, in spite of the differences between them in
grain length. Head rice % was significantly affected by the time of N-application, 1/
3 of N at 20 days "AT" + 2/3 of N at " PI" treatment recorded the highest head rice
%, while when nitrogen was applied as 1/2 of N in dry soil+ 1/2 of N at 20 days
"AT" recored the lowest one.

Head rice % was significantly affected by N-levels. Head rice% increased by in-
creasing N-levels. This may be attributed to the resistance to breakage of the grain
resulting from the increase in protein content. These results are in good agreement
with those obtained by Badawi (1982).

Data in Table 3 show that the head rice % was significantly affected by the in-
teraction between rice varieties and time of N-application. The highest head rice%
was recorded from Giza 181 when nitrogen was applied as 1/3 of N at 20 days
"AT"+2/3 of N at "PI", while nitrogen added as 1/2 of N in dry soil +1/2 of N at 20
days "AT" gave the lowest one over both seasons. Moreover, the increasing N-
levels was associated with the increase in head rice% for Giza 181 and Giza 175
(Table 4). The highest head rice % was obtained from Giza 181 when fertilized by
60 kg N/fed.

On the other hand, head rice% was significantly affected by the interaction
between time of N-application and N-levels, (Table 5) . Adding 60 kg N/fed. as 1/3
of N at 20 days "AT" + 2/3 of N at "PI" (T3) gave the highest head rice % in 1989
season while 80 kg N/fed added at T, gave the highest value in 1988.
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