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ABSTRACT : A short durated (Giza 177) and a medium durated
(Sakha 101) rice cultivars were grown in separate experiments at the
Experimental Farm of the Faculty of Agriculture at Zagazig for two
seasons (1998 and 2000).

Seedlings of one month old were transplanted in algalized and
unalgalized main plots where two N levels (30 and 60 kg N/Fad) were
tried in four different splitting patterns (three equal splits before
transplanting, one and two months later; two splits as 2/3 before
transplanting and 1/3 one or two months later; 2/3 one month after
transplanting and 1/3 one month later) compared with a check N
treatment.

Giza 177 (125 days) out yielded Sakha 101 (140 days) in grain
yield due to a more productive tillering and a stronger grain sink.
The former had also better grain quality and as well higher N
apparent recovery but lower N agrophysiological, physiological, and
utilization efficiencies than the latter.

Algalization was without significant influence on grain yield or
on N use efficiency attributes. However, the addition of the first N
increment was effective on all these aspects where the N apparent
recovery efficiency was increased.
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The response equations showed that the response of grain yield
to the increase of N level was diminishing where the predicted
maximum yields (4.882 and 4.626 ton/fad) could be obtained due to
the addition of 48.6 and 54.1 kg N/fad for Giza 177 and Sakha 101, in
respective order.

The different N splitting treatments were equally effective
except on the grain quality of Sakha 101 where the addition of N as
2/3 before transplanting and 1/3 two months later produced the
highest head rice percentage yield. This treatment improved the rice
grain quality characters of Giza 177 when the N level was increased.

Significant interactions could be detected to affect some grain
yield, N use efficiency and grain quality attributes.
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" INTRODUCTION

In Egypt, rice plays a great
role in affecting the policy of
irrigation water use. According to
this policy, rice cultivated area
should not exceed 1.2 million
Faddan. However, the actual
cultivated area exceeded
million Faddans in 2003, as
farmers found rice more profitable
than the other summer crops,
particularly maize. The national
average rice yield amounted to
4,12 ton/Fad. due to the use of
high yielding rice cultivars and the
adoption of the proper agronomic
practices. (Anonymous, 2004).

To optimize the use of
irrigation water, a number of short
durated rice cultivars was released.

L3

Of these cultivars, Giza 177 with
life duration of 125 days proved its
superiorty. Moreover, Sakha 101
with a life duration of 140 days
showed a good performance
among a number of high yielding
rice cultivars. (Anonymous, 2004)
However, efforts are still needed to
maximise grain productivity of
these cultivars through the
adoption of the proper agronomic
practices.

Lowland rice fields, need the
proper and efficient use of added
N-fertilizers. These additions suffer
from volatilization of ammonia
(Smith and Chalk, 1978; Magalhaes
and Chalk, 1987) and N oxide
gasses (Sahrawat, 1989) which
amounted to 60%. These losses
could be minimized to less than
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20% when N-fertilizers are
subsurface added (Wada, 1969).
Moreover, splitting of N was found
to avoid much of these losses and
increase grain yield (Tomio and
Padre, 1972).

Early added N at
transplanting was reported to
enhance tillering and hence
increase the number of panicles /
unit area (Brady, 1974and Xiao
Lizhong et al, 1999). Whereas,
late added N at panicle initiation
was found effective to increase the
number of fertile spiketes/panicle
through enhancing photosynthesis
and hence the supply of
photosynthates to the developing
spikelets, (Senanayake et al,
1996). However, excessive
addition of N at panicle initiation
had an adverse effect on the
fertility of spikelets due to an
excessive increase in their number
(Surekha et al., 1999).

Biofertilization through
algalization with blue green algae
was found to satisfy from 20 to
30% of N-requirements of rice
plants (Hegazy et al., 1995). This
practice ~ was  suggested to
minimize N volatilization and N
leaching losses and hence
increases the N use efficiency
(Yanni and Osman, 1990).

Therefore, the present study
aimed to find out the response of
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two rice cultivars, of different
growth durations, to algalization
and splitting of two N fertilization
levels compared with a check N
treatment on grain yield, grain
technological characters and N use
efficiency.

MATERIALS AND
METHODS

Two separate field experiments
were conducted in each of the
1998 and 2000 seasons at the
Experimental Farm of the Faculty
of Agriculture, Zagazig University .
at Zagazig. The study aimed to
find out the effect of algalization,
N level and N splitting on yield
and N use efficiency of two rice
cultivars of different growth
durations.

A. Factors Under Study
A.l, Rice cultivars

a. Giza 177: A short durated
cultivar (125 days).

b. Sakha 101: A medium durated
cultivar (140 days).
A.2. Algalization
a. Without algalization

b. Algalized with blue green algae
(Nostoc sp). The inoculum at the
rate of 500 gm/Fad was mixed
with sand and spread over the
soil surface of the field just
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before applying irrigation for
transplanting.

A.3. Nitrogen fertilization levels
a. Check (without N fertilization).
b. 30 kg N/fad.

c. 60 kg N/fad.

Nitrogen was given as ammonium
sulphate (20.5%N).

A.4, Nitrogen splitting treatments

Nitrogen was given in two or
three splits as follows:

a. Three equal splits before
" transplanting and one and
two months later (Mjy).

b. Two partial splits as 2/3
before transplanting and 1/3
one month later (Ma).

c. Two partial splits as 2/3
before transplanting and 1/3

two months later (M3).
d. Two partial splits as 2/3 one
month after transplanting and
1/3 one month later (My).
Nitrogen was subsurface
added when given before
transplanting but top dressed
thereafter.
B. Experimental Dsign

A separate experiment was
devoted for each rice cultivar as
they wvaried in their growth
duration. Experiments were laid

out in a split plot design of -three
and four replications in the two
seasons, respectively. Algalization
treatments were allotted in the
main plots. The combination of the
two N fertilization levels and the
four N splitting treatments in
addition to the check N treatment
were allocated in the sub plots (4 x
2.5m).

C. General Cultural Practices

C.1. Nursery practices

Nurseries were fertilized with
superphosphate (15.5% P,0;) at
the rate of 100kg/fad before the
first plow. Urea (46.6% N) was
added at the rate of 50kg/fad before
the second plow. Thereafter,
nurseries were compacted and
irrigated.

Nurseries were sown after
berseem at the rate of 60kg/fad by
mid of May in the two seasons.
Irrigation was practiced as needed
up to the time of transplanting.

C.2. Main field practices

Main fields were preceded by
wheat in the two seasons.
Seedlings of 30 days old were
transplanted at the rate of five
seedlings/hill 20cm apart.
Superphosphate at the rate of
100kg/Fad was added before the
first plow. Algalization was tried
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before flooding the field for
transplanting. Nitrogen as
ammonium sulphate was split at
the two N levels and was added as
described before. Fields were
drained one  week  after
transplanting where Saturn 50%
herbicide was applied at the rate of
2 liter/fad. Irrigation was scheduled
every six days where fields were
drained for two days at heading.
Irrigation was thereafter given
where the water level was
gradually increased up to 15 days
before harvest.

D. Recorded Data

D.1. Grain yield
components

At harvest, plants of five
guarded hills were taken where the
following grain yield components
were recorded:

and its

1. Number of panicles/hill
2. Grain weight/ panicle (gm)

A central area of 2m® was
harvested were the grain, straw and
total yields/Fad, as well as, harvest
index were recorded.

D.2. Rough and milled rice
quality characters

A sample of 250 gm from
each plot was taken for the
determination of the rice grain
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technological  characters. The
following grain quality characters
were determined by the technology
lab of ARC at Sakha according to
Khush et al., (1979):

1. Hulling recovery percentage

(HRP).
2. Rice husk percentage (RHP).
3. Miiled rice percentage (MRP).
4. Rice bran percentage (RPP)
5. Head rice percentage (HRP).
6. Broken rice percentage (BRP).

D.3. Nitrogen uptake and use
efficiency

In the second season, grain
and straw samples were taken for
N determination using the Micro
kjeldahl method according to
AOAC (1980). The following
readings and measurements were
recorded according to Fageria et
al., (1997).

1. Total N uptake/Fad (TNU).

2. Nitrogen apparent recovery
efficiency (NARE).

3. Nitrogen physiological efficiency
(NPE).

4. Nitrogen agrophysiological
efficiency (NAPE).

5. Nitrogen utilization efficiency
(NUE).

6. Nitrogen agronomic efficiency
(NAE).

7. Nitrogen translocation efficiency

(NTE).



634

E. Statistical Analysis

Data of each rice cultivar
were statisticalty analysed. A
combined analysis was made for
the two  seasons. Cultivar
differences were compared using a
t — test. The response equation of
grain yield to the increase of N
level, as well as, the predicted
maximum yield and maximum N
level were calculated using
orthogonal polynomial tables as
described by Abdul-Galil et al,
(2003). Differences were
compared using Duncan Multiple
range test according to Duncan,
(1955). Interaction tables are
provided with small and capital
letters to compare differences
among columns and rows means,
respectively.  The  statistical
analysis was performed according
to Snedecor and Cochran (1967).

RESULTS AND
DISCUSSION
The following results are
those obtained from the combined

.analysis of the two rice growing
SEasons.

A. Yield and its Components

A.1l, Cultivar differences

The two cultivars varied
significantly regarding the number
of panicles/hill and the grain

AbdulGalil, et af,

weight/panicle and as well the
grain and straw yields/fad and
harvest index (Table 1). It is
evident that Giza 177 had larger
number of panicles /hill with
lighter grain weight/ panicle than
Sakha 101 which had fewer
number of panicles but with
heavier grain weight. However,
Giza 177 out yielded Sakha 101 in
grain yield/Fad. On the contrary,
Sakha 101 produced higher straw
yield/fad than Giza 177. However,
the two rice cultivars had an
almost similar total yields/fad.
Therefore, Giza 177 recorded
higher harvest index than Sakha
101.

These results clearly indicate
that the number of panicles/hill
rather than grain weight/panicle
governed the grain yield/fad. The
data further indicate that Giza 177
had stronger grain sinke whereas
Sakha 101 had, on the other hand,
had stronger straw sink. This was
clearly expressed in the harvest
index which - was significantly -
higher in Giza 177 than in Sakha
101.

In rice, differences among
cultivars in growth duration, are
mainly in the vegetative growth
rather than in reproductive one.
(El-Aidy et al, 2000). Under the
present study, Giza 177 reached
heading two weeks earlier than



Table 1: Panicles/hill, grain, straw, total yields/Fad and harvest index and their attributes as
affected by algalization, N level and N splitting in the two rice cultivars (combined)

vZ

3cnd

. Grain wt/ Yield_("i'on/Fad)
~ipeffecsang  Favicies/hill (No) panicle (gm) Grain Straw Total Harvest index (%)
inwractions Giza Sakha Gizs Sakha Giza Sakha Giza Sakha Giza Sakba Giza Sakha
177 101 177 101 177 101 177 101 177 - 101 177 101
Algalization {A): b
Not algalized 34.80 2596 2010 2472 4220 31.817 4618 4.841 3833 8.658 47.75 44.10
a
Algalized 0.2t 27.14 2.054 2.102 4324 4.276 4727 5.237 9.051 9.513 47.77 44.95
F. test NS NS NS > NS NS NS NS NS NS NS NS
N level (N): b N
Check 24.80 21.50 1.980 2.502 3.358b 3.189b 3711 4.028b 7.069b 7.217b 47.50 44.18b
] 1
30Kg NFad 33.08 28.69 2.046 2648 4,653a 4.342a 49672 5.241a 9.620a 9.583a 48.37 45.302
2 a
60Kg N/Fad 13.64 29.46 2.070 2.610 4.805a 4.609a 5341z  5.348a 10.15a 10.46b 47.34 44.10b
F' ttst L3 ik N'S N_S . Tk *h ik i t.1 3 i NS L]
N Splitting (S): b
a 3
M, 33.59 30.35 2092 2.785 4593 4.254 5,210 5.461 9.304 9718 46.86 43,80
b ab
M: 151 27.58 2027 2.664 43873 4.615 5339 5.598 10.21 10.21 47.73 45.20
b c
M, 375 28.43 2.024 2-;98 4671 4,648 4930 5.611 9.601 10.26 48.65 4531
a c
M, 3558 29.93 2.087 2572 4.778 4385 5.135 5.507 9913 9.892 4820 4.4
F.test * NS NS el NS NS NS NS NS NS NS NS
Interactions : .
AxN NS * N.S bl NS NS NS * * NS ‘NS Rl
AxS N.S NS NS bl NS NS NS NS NS NS NS NS
NxS bl NS NS N.S NS NS NS NS bl NS NS NS
Cuitivars differences :
Giza 177 30.50 2,032 4272 4047 4.673 5039 8.945 9.086 4176
Sakha 10t 26.55 2587 44,52
T.Test * ** . i

S00T (£) 'ON Z€ ‘194 “say ou3y °f
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Sakha 101 (1* and mid of Agust,
respectively). Therefore Sakha 1061
had longer vegetative stage than
Giza 177 and hence might have
accumulated more photosynthates
in plant culms. Moreover, Giza
177 might have had experienced
lower maintenance respiration
losses due to its lighter biomass
than Sakha 101. Furthermore, the
former has afforded better grain
filling conditions through a higher
temperature and hence irradiance.
This enhances photosynthesis and
thus  increase  the  current
photosynthates available for grain
filling (Yoshida, 1981).

A.2. Algalization effect

Algalization was without
significant favourable effect on
yield of the two rice cultivars and
its components or harvest index
except on the grain weight/ panicle
of Sakha 101 (Table 1).

The present results add more
to the controversy among authors
regarding the benefical effect of
algalization in rice fields. Surendra
et al., (1995), Sharief et al., (1998)
and Bassal and Zahran (2002)
found algalization a beneficial
practice in rice. Whereas Yoshida
et al, (1973) did not find such
beneficial effect. This controvery
could be attributed to differences

in cultivars, as well as, differences
in the environmental and soil
conditions (Amin et al, 2000).
Salinity was reported to hinder N
fixation by the algae (Abou El-
soud ef al, 1990). Also, higher N
addition of ammonium containing
fertilizers than 40 kg N/ha (16.8 kg
N/Fad) was found to inhibit N
biological fixation (Roger et
al., 1980). :

Under the present study, 1/3
or 2/3 of N was added before
transplanting  ie, just after
algalization. This amounts to 15
and 30 kg N/Fad (average N
addition is 45 kg/ Fad). These
amounts might have inhibited N
fixation by the blue green algae.
Moreover, Watanabe (1967) found
that the benefical effect of
algalization might not be gained
during the season of its application
but could be pgained by the
succeeding crops to rice.

A.3. Nitrogen Level effect

It is quite evident from Table
(1) that in the two rice cultivars,
the first N increment was quite
enough to increase the number of
panicles/hill. The second N
increment failed to add a further
significant increase in this number.
The two N increments were not
effective on the grain weight/
panicle. Therefore the grain, straw
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and total yield/Fad were increased
significantly but with different
maguitudes in the two rice
cultivars. This was expressed in
different trends by the harvest
index which tended to decrease in
Giza 177 but was significantly

decreased. in Sakha 101 due to the

addition

of the second N
increment. '

These results refer to a
differential response by the twa

rice cultivars to the increase of N.

level as indicated by the following
grain yield response equations:

¥ Giza 177 =3.358 + 1.867'x — 0.572" x*
¢ Sakha 101=3.189 +1.594'x ~ 0.442" X?

These equations clearly
indicate that the response of grain
yield to the increase of N level was
diminishing. They further indicate
that Giza 177 could produce 1.867

ton per each N increament
compared with 1.594 ton only in
Sakha 101. Therefore, the

predicted maximum grain yield of
Giza 177 was 4.882 ton/Fad which
could be obtained due to the
addition of 48.6 kg N/Fad. This
predicted maximum in Sakha 101
was 4.626 ton/fad but could be
obtained due to a higher N addition
of 54.1 kg N/Fad.

The beneficial effect of N to
rice grain yield and its components
is extensively reported by Faizy et
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al., (1997), Khalil (1997), Ebaid
and Ghanem (2000), Awad (2001)
and Ibrahim (2002). -

A.4. Nitrogen splitting effect

The different N - splitting
treatments were without significant
influence except on number of
panicles/ hill of Giza 177 and grain

. weight/panicle of Sakha 101. In
- the former the highest number of

panicles/hill was recorded by M.
In the latter the heaviest grain
weight/panicle was recorded by
M. However these differences
were not reflected in grain, straw
or total yield/fad.

These results clearly indicate
that rice growth and yield of the
two rice cultivars were favoured
by the addition of N through any
of the N splitting treatments under
study. This could be due to
similarity of these treatments,
except Ms, in addition of the first
split before transplanting. This
carly N addition might have had
equally enhanced tillering and
hence the number of panicles/hill
as reported by Brady (1974) and
Xiao lizhong (1999).

A.5. Interaction effect

In the two rice cultivars, few
first order interactions were found
to affect the number of panicles/
hill and grain' weight/panicle.
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However, their effect was not
observed in grain, yield/fad (Table 1).

B. Rough and Milled Rice

Quality Characters
B.1. Cultivar differences

It was evident that Giza 177
had significantly higher hulling
recovery percentage than Sakha
101. Therefore, the former had
lower husk percentage than the
latter. Giza 177 had also higher
milled rice and higher bran
percentages than Sakha 101.
Moreover, Giza 177 had higher
head rice and lower broken rice
percentages than Sakha 101. These
results clearly indicate that in
addition of its superiority in grain
yield/Fad, Giza 177 had better
grain quality characters than Sakha
101.

B.2. Algalization and N level
effects

Neither algalization nor the
increase of N level had a
significant effect on any of the
grain rice quality characters under
study (Table. 2). Similar results
were reported by Yossef er al,
(1980). However, Badawi (1982)
and Gorgy (1995) found that head
rice and milled rice percentages
increased by increasing were N
level. On the other hand, Heggy
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(1993) found that milled rice
percentage was decreased by
increasing N level.

B.3. Nitrogen splitting effect

With the exception of the
head rice and broken rice
percentages of Sakha 101, non of
the other grain quality characters
was .affected significantly by
varying the N splitting treatment. It
is evident from Table (2) that the
highest head rice percentage and
hence the lowest broken rice
percentage was obtained when N
was given as 2/3  before
transplanting and 1/3 two months
later (M3).

B.4. Interaction effects

The alglization x N level
interaction affected significantly
the grain quality characters of
Sakha 101 and Giza 177 cultivars
{Table. 2- a).

It. 'was evident that the
addition of the first N increment to
the  unalgalized plots was
accompanied by a significant
increase in the hulling recovery
percentage and hence a significant
decrease in the husk percentage of
Sakha 101. This was not observed
in the aigalized plots.

It was obvious also that
algalization along with the addition



Table 2: Rough and milled rice qualit%characters as affected by algalization, N level and N splitting

in the two rice cultivars (combined)
Main effects and r‘::)::‘:';';f'%?) Husk (%) Rice milling (%) Bran (%) Head rice (%)  Broken rice (%)
interaction Giza Sakha Giza Sakha Giza Sakha Giza - Sakha Giza Sakba Giza  Sakha
177 101 177 101 177 101 177 101 177 101 177 i1
Algalization (A):
Not algalizaed 82.67 80.83 17.33 19.17 73.14 72.16 9.535 8.665 64.17 61.70 8.969 10.46
Algalized 82.90 8091 17.11 19.11 73.39 71.86 9.477 9.054 65.28 63.44 8.130 8.402
F. test NS NS N.S N.S N.S N.S NS N.S NS NS NS NS
N. level (N):
Check B82.66 $0.08 17.35 19.93 72.89 772 9.767 8.358 64.58 61.52 8.317 9260
30 kg N/fad 82.75 81.26 17.25 18,73 73.30 72.19 9.448 9.071 64.63 62.45 8.627 9. 721
60 Kg/fad §2.95 81.27 17.06 18.76 73.60 7212 9302 9.151 64.96 62.75 8.707 9.367
F. test N.S N.S N.S N.S N.S N.S NS N.S NS NS NS NS
Nitrogen solition (S) :
ab ab
Mi 83.09 80.73 16.92 19.26 73.36 7244 9.654 8.296 6537 6236 7.962 10.08
b ]
M2 ) 82.82 81.38 17.18 18.67 7310 71.87 9713 9.508 64.56 60.78 8.583 109
: a ¢
M3 82.90 81.81 17.k0 18.19 73.55 72.35 9.338 9.453 65.12 64.23 8.433 8.121
[ . be
M4 82.59 $1.13 17.41 18.85 73.78 71.95 8.896 9.179 64.09 63.02 9,687 8.888
F. test NS N.S NS N.S N.S N.S NS N.S NS bkl N.S bl
Interactions:
AXN N.S * N.S * N.S N.S N.S * * NS *x NS
AXS NS N.S NS N.S N.S N.S N.S N.S N.S N.S NS - NS
NXS N.S NS NS N.S o NS * NS *h N.S NS NS
Cultivars differences:
Giza 177 82.79 17.22 73.27 9.510 64.72 8.550
Sakha 101 80.87 19.15 72.01 8.860 62.57 9.430
F. !est ol "k i * L1 E ]

€007 (€) "ON 7€ 10A “say “oudy ‘[ 3uvdvz
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Table 2-a: Some rough and grain milled rice characters as affected
by algalization x N level interaction (combined)

. N level (Kg N/Fad)
Algali
galization 0 30 60
Rice hulling recovery (%) of Sakha 101
B A B
Not algalized 79752 81834 8090
) A A A
Algalized 80402 30.69a 81368
Rice husk (%) of Sakha 101
) A B AB
Not algalized 0258 18.17b 19108
i A A A
Algalized 19.60 2 193a 18422
Rice bran (%) of Sakha 101
‘ ) A A A
Not algalized 818 9484 833 b
. A A A
Algalized 8531 8.66 2 9972
Head rice (%) of Giza 177
. A A A
Not algalizes 6358 b 6372 65202
) A A A
Algalized 65.57a 65,540 64.73a
Broken rice (%) of Giza 177
i A A A
Not algalized 933 9.582 7994
A A A
Adgalized 730 b 7.67b 9.42a

Table 2-b: Some milled rice characters of Giza 177 as affected by N.
- level x N splitting interaction (combined)

N splitting treatments
N. level M, M, M, M,
Rice bran (%) of Giza 177
A A A A
30 Kg N/Fad 9.19a 9731 1028 a 8.59 2
A A A A
60 kg N/Fad 10.12a 9705 839 b 9.00 a
Milled rice (%) of Giza 177
A A A A
30 Kg N/Fad 73.86 2 73.2a 7226 b 7387 a
A A A A
60 kg N/Fad 72872 73048 7435 8 73.70 2
Head Rice (%) of Giza 177
A A A A
30 Kg N/Fad 64332 65.76 8 63.79 b 64.13a
AB B A AB

60 kg N/Fad 6591a 6344 b 66452 64.06 2
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of the highest N level increased the
bran percentage of Sakha 101, This
was not observed in the check or
low N fertilized plots. However,
results in the same table showed
that algalization in the check N or
low N fertilized plots increased the
head rice and decreased the broken
rice percentages of Giza 177
cultivar. This was not observed
due to algalization in the high N
fertilized plots.

The N level x N splitting
interaction affected significantly the
bran, milled rice, and head rice
percentage of Giza 177 (Table2-b).

It was evident that the
increase of N level from 30 to 60
kg N/Fad when N was given as 2/3
before transplanting and 1/3 two
months later (Mj3) caused a
significant increase in the milled
rice percentage and hence a
significant decrease in the bran
rice percentage of Giza 177. This
effect was not observed when N
was given by any of the other N
splitting treatments. It was evident,
also, that the highest head rice
percentage (66.45%) was obtained
when the level of N was increased
and given by the same
forementiond N splitting treatment
(Ms).

These results clearly indicate
that Giza 177 grain quality
characters were improved by the
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increase of N level to 60 kg N/Fad
if given as 2/3 before transplanting
and 1/3 two months later i.e post
heading. Since the four N splitting
treatments were equally effective
on the grain yield of this cultivar,
improvement observed herein to
grain  quality, ascertain the
superiority of M3 among the four
N splitting treatments. This
treatment was found also more
effective on the grain yield of
Sakha 101 (Table 1). Therefore it
is recommended for the two rice
cultivars under study.

C. Nitrogen Uptake and N Use
Efficiency

In the second season, the
total N uptake and its use
efficiency were determined and are
presented in Table (3) for the two

rice cultivars as affected by
algalization, N level and N
splitting.

C.1. Cultivar differences

It is quite evident from Table
(3) that Giza 177 had significantly
higher total N uptake than Sakha
161. Moreover, the former had
higher N translocation efficiency
than the latter. This cultivar, had,
also, higher N apperent recovery
efficiency than Sakha 101. This
indicates its greater capacity in
recovering N from added nitrogen,
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Table 3: Total nitrogen uptake and some N use cfficiency parameters as affected by algalization, N

level and N sphttlng in the two rice cultivars in the second season
Mais effects and N
Tonl Trt-lnﬂiu Apparest AW w el Ullhlm ef. A,grnm-y ef.
interaction ke (kg N/Fad) efficiency (%)  recovery ef. (%} (Kg/KeM) ll(dﬁg:ﬂ G(Ws.“'
Giza 177 Sakha 101 2% Sakba 101 2 Sakna 101 Giaa 177 SOhR8 ‘,‘.;"," sihs Cim Sekme O SOOI

Algalization (A)
Notsigliazed 7587 6423 T98T 7241 9388 5795 4649 8553 8215 1392 768 6237 4228 372
8l.64 6874 8172 7565 7387 7169 4860 6636 8528 1524 6100 9059 36AL 40.63
F. test NS NS NS NS NS NS NS NS NS NS NS NS NS NS
N. level (V) .
b b
Check 5597 4889 TS0 7354
”k’led | 3 2 a a a2 2 H F 2
$744 T340 BI31. 7349 10556 8266 49.66 8544 8739 1534 8642 9639 5177 8232
sokg Nfad a . 2 b b b b b b
9286 7745 8157 7506 6190 47.99 4543 6344 80.14 1383 S226 56358 2743 2551
F. test il [T - N.s ol [1] ‘-S N-S ﬂ_s N.s [T - aw el
N splittingi (s):
b a
M1 89.62 7358 8344 7400 B8B.64 6557  48.05 7067 i0L66 713 7867 6923 4ZIS 3468
b ab
M2 9082 7220 8181 7268 8077 5821 4641 8241 7842 1374 6528 7858 3535 39.07
2 a
M3 9438 8501 8424 7403 9092 8478 4494 544 7538 9831 76.66 30.89 4383 4378
b b
Mé 8577 7091 8027 7629 7459 5274 5075 9629 796D 1763 5675 7723 3689 38.13
Foest NS e v NS NS NS NS NS NS NS NS NS NS NS
Intersctions :
AXN - NS NS . NS NS NS NS. NS NS NS NS NS NS
AXS NS NS NS NS NS NS NS NS NS NS NS NS5 NS NS
NXS e » NS + NS NS . NS NS NS © NS NS NS
Cultivar differences
Giza 177 78.76 80.79 83.73 47.547 83.76 69.34 1955 38.92
Sakha 101 66.46 74.19 6532 75,943 1453 76.48
T. test e 1 N ) L2 NS NS




Zogazig J. Agric. Res., Vol. 32 No. (3) 2005

i.e. 1t recovered more than four

fifth compared with two third only

recovered by Sakha 101.

Regarding the N agrophysiol-
ogical and N physiological effici-
ences, as well as, the N utilization
efficiency, Sakha 101 had higher
values than Giza 177. These
efficiencies were 75.95, 145.83
and 76.48 Kg/Kg of absorbed N
for Sakha 101 compared with
47.55, 83.77 and 69.34 Kg for
Giza 177, in respective order.

These results clearly indicate
that Sakha 101 made more
efficient use of each obsorbed Kg

of N in building up grain, as well.

as, total vyield. Therefore, it
recorded higher N utilization
efficiency as shown in Table (3)
than Giza 177. This point could be
little bit confusing, but the high
total N uptake and the high N
apparent recovery by Giza 177
could settle down this confusion.
In other words, the high total N
uptake along with the high N
recovery efficiency of Giza 177
made a dilution effect to the
agrophysiological and physiolo-
gical efficiencers and hence the N
utilization efficiency.

Finally, the N agronomic
efficiency was slightly higher in
Giza 177 than in Sakha 101 (39.56
and 38.92 Kg/Kg N, respectively).
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C.2. Algalization effect

Algalization was without
significant influence on the total N
uptake or any of the N use
efficiency paratneters in Table (3).
This was also observed in grain,
straw and total yields of two rice
cultivars (Table 1) and could
account for the insiginficancy of
differences observed herein.

C.3. Nitrogen level effect

It is quite clear from Table
(3) that the total N uptake was
increased significantly due to the
additions of the first N increment.
This uptake continued to increase,
but insignificantly, due to the
addition of the 2,4 increment. It is
evident also that the N apparent
recovery efficiency, the N
utilization efficiency and the agro-
nomic efficiency were significan-
tly decreased due to the increase of
N level from 30 to 60 Kg N/Fad.
Similar, but insignificant, decrease
was observed in each of
agrophysiological and physiological
efficiencies due the same increase
of N level.

These results clearly indicate
that rice plants were afforded good
N uptake conditions. However,
their efficiency in making use of
added N was higher due to the
addition of the first N increment
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than the second one. In both
cultivars, and in particular -Giza
177, rice plants could recover high
percentages of added N which
amounted to 105.56 and 82.66%
when the first N increment was
added to the two rice cultivars, in
respective order. These recoveries
were decreased to 61.9 and 47.99
when the second N increment was
added, respectively. These
apparent recoveries are higher than
those reported by Fageria ef al,
(1997) who found that it ranged
from 12.0 to 60.7 with an average
of 38.8% for 12 rice genotypes.

The significant decrease of N
agronomic and utilization efficiencies
due to the addition of the second N
increment indicates clearly that
their response to the increase of N
level was diminishing expressing
the response of grain yield/fad to N
level increase (Table 1). The
results further indicate/ that rice
plants made good use of soil N.
These plants could take up about
50 Kg NfFad without N
fertilization (55.97 and 48.59 Kg
N/Fad by Giza 177 and Sakha 101,
respectively). Under Egyptian soil
conditions, Faizy et al, (1997)
found the rice plants, fertilized
with 20 to 80 kg N/Fad, could
derive form 20 to 40% of added N.
This indicates that they could

from the atmosphere

AbdulGalil, et al.

derive from 60 to 80% of N from
soil nitrogen.

The preference of rice plants
in making use of soil N,
particularly, during their reproduc-
etive stage, was reported by Wada
(1969). This preference could be
attributed to the high oxidative
power of rice roots where oxygen
and nitrogen enhance N biological
fixation through their diffusion
to the
aerenchyma in rice root cortex. It
seemns evident that the addition of
N and the increase of its level
played a promotive role in this
respect.

C.4. Nitrogen splitting effect

With the exception of the
total N uptake of Sakha 101 and N
translocation efficiency of Giza
177, the other N use efficiencies
attributes were not significantly
affected by varying the N splitting
treatment (Table 3). It was quite
evident that the highest total N
uptake {85.01 Kg N/Fad) of Sakha
101 was recorded when N was
given as 2/3 before transplanting
as 1/3 two months later (Mj).
Reference to Table (1) shows that
this treatment recorded the highest
grain yield/Fad of this cultivar, but

without significant differences
with the other N splitting
treatments.
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Table 3-a: Total nitrogen uptake of Giza 177 and N translocation
efficiency of Sakha 101 asg affected by Algalization x N
level interaction in the second season

Algalization 0 N '“;5 {Kg N/Fad) "
Total N uptake (kg N/Fad) of Giza 177
Not algalized 4959 b 83.20 a 9464 2
Algalized 62368 o148 o0
N Translaction efficiency (%) of Sakha 101
Not algalized 67651 n46s %31
Algalized 19438 771 731 »

Table 3-b: Total nitrogen and some use N efficiency parameters of
the two cultivars as affected by N level x N splitting
nitrogen interaction in the second season

N. splitting treatments

N. level M, M, M, M,
Total N uptake (Kg N/Fad) of Giza 177
A B AB B
30 Kg NiFad 94,00 2 83.19b $8.28 b 8432
B A A B
60 kg N/Fad 8523 98.47a 100.48 2 87242
Total N uptake (Kg N/Fad) of Sakha 101
A AB A B
30 Kg N/Fad 77302 71258 7176 b 6726 b
B B A B
60 kg N/Fad 69.86 b 73142 9208 7456
N Translaction efficiency (%) of Sakha 101
B C A BC
30 Kg N/Fad 7436 a 68.82 b 7859 a 7218 b
B AB C A
60 kg N/Fad 7384 8 76.54 2 69.47 b 80.41a
N Agrophsiologlical efficiency (kg/kg N) of Giza 177
A A A A
30 Kg N/Fad 52.049 4692a 56272 3522
A A A A
60 kg N/Fad 43233 4591 a © 3461 b 57.97a
N utilization efficiency (kg/km) of Giza 177
30 Kg N/Fad A B A B
3 109.91 a 68.26 a 103.62 1 63.89 a
A A A A
60 kg N/Fad 4743 b 6231a 49.71 b 4962 1
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C.5. Interaction effect

It is evident from Table (3-a)
that the total N uptake by Giza 177
was significantly increased due to
each increase of N level up to the
addition of 60 kg N/Fad in the
unalgalized piots. This was aiso
true in the algalized plots but due
to the increase of N level to only
30 kg/Fad.

In Sakha 101, the N
translocation  efficiency  was
increased due to algalization in the
zero N plots. This was not true in
the N fertilized ones.

It is quite evident from Table
(3-b) that the highest total N
uptake by the two rice cultivars
was recorded when the highest N
level was given as in M; ie, 2/3
before transplanting and 1/3 two
months later. This was reflected in
the N translocation efficiency of
Sakha 101 where the lowest value
was recorded indicating that most
of this uptake was by the rice straw
rather than by rice grain of this
cultivar. In Giza 177, this high
uptake was expressed in the N
agrophsiologlical and N utilization
efficiency where the lowest values
were observed.

AbdulGalil, et al.

REFERENCES

AOAC.1980. Official methods of
analysis. Association official
analytical chemists. 13" ed.
Washington, U.S.A.

AbduGalil A. A.; H. A. Basha; S.
A. E. Mowafy and M. M.
Seham. 2003. Effect of
phosphorus addition on the
response of four wheat cultivars
to N fertilization level under
sandy soil conditions. Min. J.
Agric. Res. 28 (1) : 1-22.

‘Abou El- soud M.A., A.A. Amer,

W.S.A. El-Sabry and M,SM.
Abo — soliman. 1990. Effect of
soil salinity and inoculation
with Azotobacter and blue -
green algae and N- uptake of
wheat and rice crops. J. Agric.
Res. Tanta. Univ., 16 (3): 548 -
559.

Amin, M,A,A.; M.A. El- Akabawy
and Nadia Monged. 2000.
Balanced  nutirition  and
algalization for optimum yield
of rice. Egypt. J. Appl. Sci; 15
(10): 321- 336.

Anonymous. 2004. Rice research
programe report, ARC, Egypt.
Awad, H. A. 200! Rige

production at the North of Delta

Region in Egypt as affected by
irrigation intervals and nitrogen



Zagazig J. Agric. Res., Vol. 32 No. (3) 2005

fertilizer levels. J. Agric. Sci.
Mansoura. Univ., 26 (2}: 1151
- 11359,

Badawi, A.T. 1982. Effect of some
agronomic practices on yield

and quality in rice. PhD.
Thesis, Fac. Agric. Zagzig
Univ., Egypt.

Bassal, S.A.A.; and Zahran. 2002.
Effect of farmyard manure, bio
and mineral nitrogen fertilizer
and hill spaces on rice crop
productivity. J.  Agric. Sci.
Mansoura Univ., 27 (4): 1975 -
1988.

Brady, N.C.1974. A summary of
research to  increase the
efficiency of input use with

emphasis on chemical
fertilizers. Proc. Plan. and
Organ. Meet. of Fert. Inputs
Proj., East. West Centre,
Honolulu.

Duncan, D.B. 1955. Multiple

Range and Multiple F. test,
Biometrics 11: 1-24.

Ebaid, R.A. and SR. Ghanem.
2000. Productivity of Giza 177
variety grown after different
winter crops and fertilized with
different nitrogen levels under
salt affected soil. Egypt. .
Agric. Res. 77 (2): 713- 720.

697

El-Aidy, A.; M. 1. El-Emry; A E.
Draz and A.T. Badawi. 2000.
Chemical and motphological
characters of some local rice
genotypes. Egypt. J. Agric, Res.
78 (2): 693 - 714.

Fageria, N. K.; V.C. Baliger and
C.A. Jones. 1997. Growth and
mineral nutrition of field crops.
Rice: 283 - 344, Marcel
Dekker, Inc., 270 Madison
Avenue, New York, US.A. -

Faizy, SE.D. A; S.A. Machali;
M.M. Rezk and A.M. Hamissa.
1997. The recovery of nitrogen
by rice in relation to level and
time of split application at
different growth stages. J.
Agric. Res. Tanta Univ., 23 (1):
113-121.

Gorgy, R.N. 1995, Effect of some
agricultural treatments in rice
yield and quality. Ph D. Thesis,
Fac. Agric. Kafr El- sheikh,
Tanta Univ., Egypt.

Hegazy, M.H.; Faiza. K. Abd — El
Fattah and Dawlat Abadi. 1995.
Effect of algalization, nitrogen
fertilization and plant density
on rice yield and its
components. An. Agric. Sci.,
Ain Shams Univ, Cairo, 40 (2):
547- 557.



698

Heggy S. E. 1993. Effect of
different nitrogen levels and
time of application on the grain
quality characters of different
rice varieties. Egypt. J. Agric.
Res., 71 (4): 835- 844,

Ibrahim, E. M. 2002. Effect of
preceding winter crops and
biological  fertilization on
growth and yield of rice under
different levels of nitrogen
fertilization. J. Agric. Sci.
Mansoura Univ.; 27 (12): 8021
—8032.

Khalil, H. E.; F. M. Seif El-Nasr;
Zahira. M. Atta and A. L
Nawar. 1997, Effect of
preceding crop, soil tillage and
nitrogen fertilizer level on rice
productivity. Menofiya j. Agric.
Res. 22 (2): 327 - 336.

Khush, G.S.; M. Paule and NM.
Dela Cruze. 1979. Rice grain
quality evaluation and improve-
ment at IRRI. Proc. Workshop
on chemical aspects of rice
grain quality.

Magalhaes, A.M.T; and P.M chalk.

1987. Ammonia volatilization.
Fertil. Res. 11: 173- 184.

Roger, P.A; S. A Kulasooriya, A.
C. Tiro!l and E.T. Craswell.
1980. Deep placement a method
of nitrogen fertilizer application

AbdulGalil, e al.

.compatible with algal nitrogen
fixation in wetland rice soils.
Plant and soil, 57 : 137 - 142.

Sahrawat, K.L. 1989. Effects of
nitrification  inhibitors  on
nitrogen transformations, other
than nitrification, in soils.
Advances in Agronomy Vol. 42
(11): 279 -309.

Senanayake N.; R.E.L. Naylor, and
S.K.De Datta. 1996. Effect of
nitrogen fertilization on rice
spikelet  differentiation  and
survival. An. Agric. Sci,,
Cambridge, 127 : 303 - 309.

Sharief, A.E.; M. H.Hinidi; A.T.
El-Kassaby and F.I. Yossef
1998. Response of rice
productivity to biofertilization
type and nitrogen fertilizer
levels. J. Agric. Sci. Mansoura
Univ., 23 (12): 5817- 5825

Smith, ¢.J; and P.M Chalk. 1978.
Plant nutrition. Proc. Int.
Collog. Plant Anal. Fertil. -
Problems, 8 th. Auckland pp:
483 - 490.

Snedecor, G.W and W.G. Cochran.
1967. Statistical methods, 6
Ed. Iowa State Univ. Press,
Ames. fowa, US A,

Surekha K.; M.N. Reddy; R. M.
Kumar.1999. Yield attributes
and yield of rice (Oryza sativa)



Zagazdg J. Agric. Res., Vol. 32 No. (3) 2005

hybrids as influenced by
nitrogen sources and its splits
application. Indian J. Agvon. 44
{1): 80- 88.

Surendma, S.; R. Prasad and S.N.
Sharma. 1995. Effect of blue
green algae, nitrogen levels and
modified urea materials on
yield attributes and yield of wet
land rice (Oryza sativa). Indian.
1. Agron. 40 (4): 594- 597.

Tomio, Y. and B. C. Jr. Padre.
1972. The transformation of
fertilizer nitrogen in rice soils
and crops. IRRI Saturday
Seminar, September.

Wada, G. 1969. The effect of
nitrogenous nutrition on the
yield determining process of
rice plant. National Inst. Agric.
Sci. Bul. 16: 159 - 167.

Watanabe, A. 1967. The blue —
green algae as the nitrogen
fixers, Proc. Ix Int. Cong.
Microbiol., Moscow, 77- 85.

Xiao lizhong; lizhilin; zhang
jianguo; Ding Chunhua. 1999.
Effects of nitrogen application
during early growth stage in the
tillers and the tiller- panicle
turnover rate of two — line

699

hybrid rice. Journal of South
China Agric Univ. 20 (3) 10-14
{cf field Crop Abst 53 (3),
1666, 2000}.

-Yannm, Y. G. and Z. H, Osman.

1990. Contributions of
algalization to rice growth,
yield, N-attributes and
incidence of infestation with the
Blast furngus Pyricularia oryzae
under  different  fungicidal
treatments. J. Agric. Res. Tanta
Univ. 16 (1}: 19 -27.

Yoshida, S. 1981. fundamentals of
rice crop science. Los Banos.
Philippines; International Rice
Research Institute.

Yoshida, T., R.A. Rongal and EM.
Bautista. 1973. Atmospheric
pitrogen fixation by
photosynthetic microorgan-isms
in a submerged Phillipine Soil.
Sci. P1. Nutr., 19: 117- 123.

Youssef, §.A.; S. M. El-Aish; M.S.
El-Keredy and M. Kreem.
1980. Influence of rate and time
of nitrogen application on grain
quality of three rice cultivars.
Agric. Belgium 28 : 435 — 467
{c.f. Field Crop Abst. 34 (11},
8103, 1981}.



700 . AbdulGalil, efal,

aﬂu.luu.ﬁagu‘ﬂwwua%wpiml b5liS g | puaanall
A (Gt g (5 523 dgdalal S Caad gl

‘dﬁd:wah-“-hﬁ ‘et cag - e as il saal
puuhm

- @j.i)n-u..h Aol )30 A8~ Jpaladd aud -

o epaa— il - Al = Ae 50 Gl S Y

Aad Canad G Yenn g VAAA ange o S B Gl g0 05 Coad
et 30 Als e e (puasd 60) Vo) L Ciliall 5 A0 (ags) YO) VYV 5 ua ciliall
G (b paS1+ 5 ¥1) O Gn Copsions 1552 Dkl s A0l (3 851
V/Y) Cutads o b Bl e cppis e gy JIAN Al dglude Chai ¥ o il
Y[V g QD e s g R /Y JED o o o) e ey ¥/ i) i e
PN gadd o pALl pal Slag Sesy ALY pany Ll (N Ga Cappe
oo By Jidady b piadl Jguenne B Y+ Y L ciluall e VYV Bl cileall (gl (1)

G e 1 a0 LS e Bl g (s o8 Y1 B0 4 Baga/iglal o)

= 53 e gh g Libiaall com g S £l il &y ALY 5 USY b Ly duaadl Gyl (b

é@JﬂMJQMM&U;JW@JMM&Jth‘hl

SO g il Baa g aladlud Bplis aldl)

uliSul,y.-J.-uAgiJ‘u\M/uulI\Jiuﬂgbwublg’m!)ﬁh&mu%g(T)
ol 5Nl Y asn e o gl Cibiadd f (ctiaall Gup g AN aladed

acie b padfclliall 330 35 Juady (A Jguaaall o Gay Sy gl Jaana 35 (T)
Baagll oS oy ABaY) pang A5 lhe (A0 St + ) gl O A Ban g il
Muwuymmjmmwumauuhg,uﬂmlm
GHBJ—QJ-\—DuLI_./uhl YN g £LAAY uﬂuya.“dymmlmi
Al e Vo G YYY B Oukieall Gladf aag0 €, g £A,Y ) Cua g

PpladS QLS y I il Baa g AL i AN Aaiad) cpp gl g Gl ()
a—alt Jgmana plady (A O g 5 B3a g BpliS Cudaddd) 3 ay Ay AN £ La jauN)
opladu Bplis GlliSy ASH ) guanally

il hall aline o T gine § i im g5 dlacadl g5 305 cilalaa CEAY ¢ o) (9)
il Ladie (pliall o Chiead Cua o gadl 590 ilia (rany ety
WD Cpe gl B Y g AN W Aaash /Y dBLil Guedy e (a0

L sl ciad el oty (gl g Jal e gt Apsinall Jedl) CHANS Gy lia gl (1)
duaal) s Gailfngall dpana o Ligina |50 1 0% o8



